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1 Introducing Portal Frame Design

Introd ucing Welcome to Portal Frame Design, an application which allows you to define,
Portal Frame design and/or check a comprehensive range of portal frames.

Design features  Pportal Frame Design integrates seamlessly with other Fastrak applications such as
Moment Connection Design', Column Base Design', Wind Load Generator', Snow
Load Generator' and Crane Beam Design’.

Portal Frame allows you to:

« set preferences for the portals you define to minimise the time you spend
defining the frames details,

« define single span or multi span portals of the following types:

+ Symmetric pitched, Asymmetric pitched, Monopitch, Propped, Flat Top,
Mansard.

« add supplementary features to the spans that you define as follows:

+ Haunches, Cranes, Ties, Floors, Parapets,

‘: Note Some features are not appropriate for some span types.
+ define complete portal buildings with orthogonal grids containing a number
of different frames of any of the above types,
« create a series of loadcases containing loads that are applied to:

+ the entire building including:

1. These are additional applications which you must purchase separately to the main Portal Frame Design
program.
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+ dead, imposed and service loads,
- wind loads calculated from the geometry of the building, (this requires the
optional Wind Load Generator' add-in),
- snow loads calculated from the geometry of the building, (this requires the
optional Snow Load Generator' add in).
+ individual frames including:

- area loads, point and line loads and point couples (these can be used to
model the effects of wind and snow loading on the structure in the absence

of the optional Wind Load Generator' and Snow Load Generator' add-ins).

incorporate individual applied load cases (Dead, Imposed, Crane and Wind
types are available) to produce combinations that will be used in the design
(design combinations). Portal Frame will automatically calculate the
factors for each combination based on the type of the applied load cases that it
contains (the calculated factors can be changed as necessary),

define and position cladding rails.

design or check the building in accordance with current design codes,
including:

« overall member strength checks at Ultimate Limit State (ULS),
« local member strength checks at ULS,

+ design to limit deflections at Serviceability Limit State (SLS),
+ local and overall frame stability checks,

design or check the individual members for local stability utilising the
position and type of any restraints that you have defined, and adding new
ones as required to make the member pass these checks,

1. These are additional applications which you must purchase separately to the main Portal Frame Design
program.
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Introducing
Portal Frame
documentation

« design any or all of the connections using Fastrak Portal Connection Design, the
resulting designs being held as part of the current frame design,

« design any or all of the column bases using Fastrak Column Base Design, the
resulting designs being held as part of the current frame design,

« produce a report of your design, containing only those calculations that you
deem necessary for each separate part of the design, including:

¢ a summary,

« a pictorial representation of the plastic hinges, the frame and member
bending moments, the frame and member shear forces, the frame and
member axial loads,

« the hinge history leading to collapse,

« the ULS strength checks,

« the SLS deflections,

+ the frame stability checks,

« the member stability checks,

+ the results of the connection designs that you have performed,

« the results of the fire designs that you have performed,

Portal Frame comes with the following online information:

Online Help - Procedural steps for all Portal Frame based on the text of the User’s
Guide and an Engineer’s Handbook that tells you what theory and assumptions
the application is using.

Electronic Manual - The User’s Guide and Engineer’s Handbook are provided in
electronic format as an Adobe Acrobat (. pdf) file. The current version of the
Adobe Acrobat Reader is provided on the CD.
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2

Getting Started

Checking your
package

This section lists your Portal Frame package's contents. Please check it now and if
it is not complete contact your software dealer or supplier.

Discs

Your Portal Frame package contains a CD.

System
requirements

This section describes the hardware, system software, memory and disc space
requirements that your computer needs in order to run Portal Frame.

Hardware

Portal Frame requires a computer capable of running Microsoft Windows'.

System software

You must have Windows installed and running on your computer to install and
use Portal Frame.

Memory

Portal Frame needs 32 MB of RAM although 64 MB is preferable.

Disc space

Portal Frame requires a minimum of 125 MB of available hard disc space.

What next ?

If you like reading, the following chapters cover all aspects of Portal Frame.
Alternatively you can start using Portal Frame and only refer to the manual if you
have a specific query.

1. Either Microsoft® Windows 98 ™ (or higher) or Microsoft® Windows NT ™ Version 4.0 (or
higher). All versions are referred to by the term Windows. Portal Frame may not run correctly on
Windows emulators.
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‘: Note Remember that extensive online help is available when you are
running Portal Frame. Simply eelect Help / Help Topics or

press F1.
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3

Starting to use Portal Frame

Launching
Portal Frame

In order to launch Portal Frame you must already have Windows running.

To launch Portal
Frame

1. Click Start on the Windows Taskbar that appears along one edge of your
Windows screen. A menu appears with various options.

2. Click the Programs option. This will show another list or table of all the
applications that are installed on your system.

3. Click the Fastrak option to see all the Fastrak applications.

4. Click the Portal Frame option to launch the application.

Becoming
familiar with
Portal Frame

In Portal Frame you always work on a Project which can contain all the frames
for a particular job'.

For each Project there are three distinct windows:

« the Structure window which shows a graphical representation of your entire
structure, based on the individual frames you have defined and placed in your
project,

« the Project Workspace window which shows all the frames that the project
contains,

1. Limited only by the memory and resources available on your computer.
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« the Report window which shows what your report will contain and how it will
look when printed. You can ensure that your report is complete before you
print it, transfer it to TEDDS or to Microsoft Word.

For each Frame in the project there are four distinct windows:

« The Geometry window shows a graphical representation of your frame. You
can click on specific items to modify particular details quickly.

« The Loading window shows a graphical representation of the loads on your
frame. You can choose the load case whose details you want to see using the
Project Workspace.

« The Results window shows the hinge history, shear force, bending moment
and deflection diagrams for any loadcase or design combination. You choose
the diagram which you want to see using the Analysis toolbar, and the load
case using the Project Workspace.

« The Stability window shows a single member of your frame with its bending
moment. You can also see the restraints you have specified, the stability checks
you have performed for any design combination which you choose using the
Project Workspace.

In addition to these frame based windows, there is a Design Summary property
sheet for each frame. This shows that frame’s design results including the status of
each check, you can use the Design Summary to see particular results in more
detail.

If you are a first time user it is a good idea to take a few seconds to acquaint
yourself with each of these views. Familiarise yourself with the terms and
concepts introduced in the following sections before you start using the
application. Such familiarisation will reward you in the long run, because you will
be able to use Portal Frame quickly and efficiently.
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Portal Frame Main  You will see an annotated representation of the Portal Frame main window below.
window
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Workbook tabs

Far Help, press F1

Toolbars  These show sets of icons which are short-cuts to many Portal Frame commands.
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-~

Tip

Help

Help

If you let the pointer rest over anicon for a short while you will
see a Tool Tip explaining that icon’s function.

|@|? IF
I [Report conterss]f ||

= = = T .

For further details on Toolbar icons see Fortal Frame
Toolbars” on page 38.

You can show or hide the Toolbars at will, see ‘Controlling
the Toolbars” on page 100.
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The Project  This window shows all the frames that you have defined in the project and the
workspace window  ayailable windows for each frame.

E|"E: Documentation Job
EI"E: Single span
EI"E: Geometry

x|

-8 Loading
-8 Results
-5 Stability

EI---‘E Span 1 Lh Column
..... D+L
----- D+L+ 'Wind Case 1
----- D+L+Wind Case 2
----- D+L+Wind Case 3
T span 1 Lh Rafter
..... D+L
----- D+L+ 'Wind Case 1
----- D+L+Wind Case 2
----- D+L+Wind Case 3 —
=T Span 1 Rh Rafter
..... D+L
----- D+L+ 'Wind Case 1
----- D+L+Wind Case 2
----- D+L+Wind Case 3
IEI---‘I[: Span 1 Rh Column

..... DL LI

fall

You can also use the Project Workspace to perform many actions in Portal Frame,
for example you can:

« change your project’s details,
« change a frame’s reference,

« open a particular window for a frame.

Help For further information see "Using the project workspace” on
page 509.
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Workbook tabs

Vv

These show the open windows. You can select a particular view by clicking on its
tab.

Help You can show or hide Frame Tabs at will, see ‘Controlling
the Workbook tabs”on page 101.

Tip You can open a frame by double clicking its Project
Workspace reference.

Portal Frame
Toolbars

The Toolbars provide instant access to many features.

There are fourteen Toolbars:
« the Standard toolbar,

IRELEES IR

« the Building toolbar,

|BlmEm r RR |

« the Frame toolbar,

|[T2mnurIE

» the Loading toolbar,

irn&m=

» the Design toolbar,
| wro
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« the Analysis toolbar,
[t o@nw

« the Stability toolbar.
[|@ | v | o k| o bt |

« the Dimensions toolbar.

| e

« the Report toolbar,

« the View toolbar,

[t 4 > 3|

« the Graphics toolbar,
oz | @eopooss vowsd |

« the Scheme toolbar.
|mEs OmE®| o |

« the Select toolbar.
|[roopxrl2222 2R B PRRALEIRS &

- the Animate toolbar.

| =
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All the toolbars operate in a similar manner:
« they all contain icons that you choose to access particular features,

« they can all be switched on or off at will,
« they can all be placed wherever you like on the screen,
+ You can dock the toolbars against any edge of the Portal Frame window,

« If a toolbar is not docked you can change its shape.

Help For further information on the toolbars see:

o 'The Standard Toolbar” on page 41,
» 'The Building toolbar” on page 42,

» 'The Frame Toolbar” on page 43,

o 'The Loading Toolbar” on page 45,

o 'The Design Toolbar” on page 45,

» 'The Analysis Toolbar” on page 46,
» The Stability Toolbar” on page 47,
» 'The Dimensions toolbar” on page 48,
» 'The Report Toolbar” on page 49,

o 'The View Toolbar” on page 49,

» 'The Graphics toolbar” on page 53,
o 'The Scheme toolbar” on page 55,

« 'The Select toolbar” on page 57,

o 'The Animate toolbar” on page 71.

‘: Note The corresponding toolbar icon is shown to the left of the
descriptive text later In this User’'s Guide where the

functions are covered in more detail.
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To move a toolbar
to a particular
position

1. Point between icons on a toolbar (or the toolbar title for a floating toolbar).

2. Hold down the left mouse button and drag the toolbar to a new location. If
you drag it to the edge of the window, the toolbar will dock to the edge of the
window automatically. If you drag it to any other point on the screen the
toolbar will become a floating toolbar at that position.

To change the
shape of a floating
toolbar

1. Point over the edge of the toolbar, and then, holding the left mouse button
down drag the edge of the toolbar. The shape of the toolbar will change in
steps which fit the icons that have to be displayed most efficiently.

The Standard
Toolbar

Gives you access to the following features:

lcon Name

Function

[ | New project

Create a new project, give the project details, define
the building details and set the details for the first
portal frame in the project - see “To define a new
project” on page 145.

E.’“l Open project

Open a previously saved project recovering its
details from disk — see “To open a project” on
page 155.

E | Save project

Save the current project to disk. You can recall it
later for amendments or to perform additional
calculations - see “To save a project for the
first time” on page 154 and “To save a project
which has been changed” on page 155.
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The Building
toolbar

Icon Name Function
Send mail Send the content of the current project as an email
endmal attachment - see “To send mail” on page 157.
Select the information that you want to include in
Report "
E’ your report- see “To set the content of the
contents . B
—_— frame design report” on page 488.

See the report as it will appear when printed - see

Reportview | .r; yiew a frame design report” on page 500.

Print the entire report, or individual pages — see “To

Show Portal Frame's release details.
About

ﬁ Print project print the report” on page 504.

Gives you access to the following features:

Icon Name Function
. Allows you to manipulate your building grid - see
Frame Grid “To define grid details” on page 175.
Building Load Allows you to manipulate your building loads - see

“To modify the building loads” on page 160.

Building Wind | Allows you to manipulate your building wind loads

o0 |

Load —see “To modify the wind loads” on page 161.
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Icon Name Function
BuildingSnow | Allows you to manipulate your building snow loads
Fr Load —see “To modify the snow loads” on page 162.
Design all Allo”ws you to design all the frames in your project -
® Frames see “To design or check all frames in a
e project” on page 429.
Allows you to create a floor over a part, or over all
ﬁ Floor Wizard | your structure - see “To use the floor wizard” on
— page 541.
Allows you to create a hip at a gable end of your
@ Hip Wizard structure, or even within the length of it - see “To
— use the hip wizard” on page 562.
Allows you to convert the restraints on the members
Building of your structure into a series of appropriately
@l Cold-Rolled | positioned cold-rolled sections which you can then
Wizard export to a DXF file or to 3D+ — see “ To use the

cold rolled sections wizard” on page 604.

The Frame Toolbar

Contains the following icons:

lcon

Name

Function

|

Design frame
mode

Sets Portal Frame into Design Frame Mode (Portal
Frame will choose those sections which result in a
satisfactory design).
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lcon Name Function
Sets Portal Frame into Check Frame Mode (Portal
Check frame . . . .
= Frame will check sections that you specify to see if
mode
—_— they are adequate).
Allows you to define the geometry of the current
Frame span " , i
7 frame - see “To define span geometry” on
geometry
— page 181.
Allows you to edit the details for all bases in the
Frame base " . .
% fixity current frame - see “To define base properties

on page 209.

Frame valley

Allows you to edit the details for all valley supports
in the current frame — see “To define valley

beams beam properties” on page 218.
Allows you to set the section details for each
member in the current frame - see:
» “To define rafter properties” on page 240,
Frame « “To define column properties” on page 245,
I member “To defi llev b ties”
| properties « “To define valley beam properties” on

page 264,

“To define tie properties” on page 252,

“To define parapet properties” on page 260.

Frame haunch
properties

Allows you to set the fabrication type and details for
each haunch and end plate of the current frame -
“To define haunch properties” on page 280.
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The Loading  Accesses the following features:

Toolbar

lcon

Name

Function

I

Wind loading

Links to the Wind Load Generator® — see “Wind
Load Generator” on page 369.

T

Snow loading

Links to the Snow Load Generator® — see “Snow
Load Generator” on page 401.

Define the applied loading for the frame - see “To

| ——] .
Frameloadin . ”
T 9 | define a frame loadcase on page 292.
. Create design combinations from your loadcases -
= Design " . . L,
= o see “To define design combinations” on
combinations
— page 406.
a. The Wind Load Generator is a separate application which you need to purchase separately.
b. TheSnow Load Generator is a separate application which you need to purchase separately.

The Design Toolbar

Allows you to access the following features:

lcon

Name

Function

EH

Design wizard

Change various factors which influence the design -
see “To set design checks” on page 415.

i

Design frame

Designs the portal frame automatically or checks
the adequacy of a frame that you have defined - see
“To perform the design” on page 428.
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lcon Name Function
. Allows you to design a connection using Moment
Connection . , " . . .
[Fl design Connection Design — see “Sharing details with
— Moment Connection Design” on page 512.
Allows you to design a base using Column Base
Base plate . P g . .
ﬂ . Design - see “Sharing details with Column
design

Base Design” on page 516.

The Analysis
Toolbar

Allows you to access the following functions:

lcon

Name

Function

Hinge history

Show the position of the plastic hinges around the
frame.

Bending Show the bending moments.
I."—'-.l] moments
[H] Shear forces Show the shear forces.
how the axial .
[l] Axial loads Show the axial loads
. Show the deflections.
[[}' Deflections
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The Stability  Gives you access to the following features:

Toolbar

Icon Name Function
Allows you to view a summary of the results of the
Check stability checks for all members under the current
| member design combination - see “To view the results
summary summary for a design combination” on
page 480.
Check current | Performs the stability checks that you have defined

combination

for the current combination.

Check all
combinations

Performs the stability checks that you have defined
for all combinations.

+ Member Shows the Restraints dialog for the current member
T restraints - see “Defining restraints” on page 445.
Copy Copies the restraints from the current member to
.}E restraintsto | other members - see “To copy restraints
— members between frame members” on page 464.
+ Stability Shows the Stability Checks dialog for the current
v checks member - see “Defining checks” on page 466.

Copy stability
checks to
members

Copies the stability checks from the current member
to other members - see “To copy stability
checks to a different member” on page 475.
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lcon

Name

Function

i3

Copy stability
checks to
design
combinations

Copies the stability checks from the current design
combination to other design combinations - see “To
copy stability checks to a different
combination” on page 476.

1

Perform
automatic
stability
checks

Performs automatic stability checks for the current
member - see “To automatically check a
member’s stability” on page 442.

The Dimensions
toolbar

Gives you access to the following features:

lcon Name Function
Create Allows you to create a dimension parallel to two
El dimension points you choose - see “To define a dimension

parallel to two points” on page 237.

€

Create vertical

Allows you to create a dimension giving the
projected vertical dimension between two points
you choose - see “To define a vertical

dimension projected dimension between two points” on
page 238.
Allows you to create a dimension giving the
Create projected horizontal dimension between two points
#*_‘f,r horizontal you choose - see “To define a horizontal
dimension projected dimension between two points” on

page 238.
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lcon Name Function
Allows you to delete a dimension from your
. Delete " . S
?—‘f . . structure — see “To delete a dimension” on
dimension

page 239.

The Report Toolbar  Provides the following functions:

lcon Name Function
Sets the display so that the width of the report takes
= Page width up the full width of the report window - see “To
view in page width format” on page 502.
Sets the display so that a single page of the report
Single page | appears in the report window — see “To view in
— full page format” on page 503.
Sets the display so that two pages of the report
Double page | appear in the report window - see “To view in
S double page format” on page 504.
Allows you to export the report for inclusion in a
Export to . P
TEDDS TEDDS calculation document - see “To transfer
the report to TEDDS” on page 504.
Allows you to export the current report directly to
Export to . p
W Word Microsoft Word — see “To transfer the report to

Microsoft Word” on page 505.

The View Toolbar  This toolbar controls all views on the screen, its functionality depends on the
active window.
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‘: Note If an option is not possible, then the appropriate view icon is
dimmed.

Example If you are already viewing the first page of a report, then both
the First and Previous icons will be dimmed.

Frame Definition window

lcon Name Function
& First Shows the first available view of the frame.

q Previous shows the previous view of the frame.

b Next shows the next view of the frame.
g, Last Shows the last view of the frame.

Shows the Properties dialog which allows you to
Properties control the content of the Frame Definition window
— display.

Analysis Results window (excluding hinge history)

lcon Name Function

Shows the first available view of the Analysis Results

. First window.
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lcon Name Function
. shows the previous view of the Analysis Results
4 Previous window.
shows the next view of the Analysis Results window.
[ Next
Shows the last view of the Analysis Results window.
=% Last
= p i Shows the Properties dialog which allows you to
roperties control the content of the Analysis Results window.
Analysis Results window (hinge history)
Icon Name Function
First shows the first hinge event that occurs for your
nn frame.
. shows the previous hinge event that occurs for your
4 Previous frame
shows the next hinge event that occurs for your
P Next frame.
" Shows the last hinge event that occurs for your
+ Last frame.
= P i Shows the Properties dialog which allows you to
roperties control the content of the Analysis Results window.
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Member stability window

Icon Name Function
Fi Shows the first available view of the Member Stability
.. Irst window.
Previ shows the previous view of the Member Stability
4 revious window.
b Next shows the next view of the Member Stability window.
g, Last Shows the last view of the Member Stability window.
o p . Shows the Properties dialog which allows you to
roperties control the content of the Member Stability window.

Report window

Icon Name Function

& First Shows the first page of the report.
4 Previous - shows the previous page of the report.
b Next shows the next page of the report.
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lcon Name Function

g, Last Shows the last page of the report.

i p i Shows the Properties dialog (which informs you that
roperties there are no properties for the Report window?!).

The Graphics
toolbar

Provides access to the following features:

lcon Name Function
Allows you to see a particular part of the beam in
Zoom Area more ,fletall 1nterz'1ctlvely from the graphl'cal dlspﬂlay
—see “To zoom into an area of the display” on
page 124.
Note You can use the zoom tool progressively to see a part

of the display in more and more detail.

Zoom Extents

Returns the view of the Analysis Results window to
its initial state (not zoomed) - see “To return a 2D
window to its initial state” on page 129.

= > 2 B |0

Note This icon duplicates the Previous icon on the View
toolbar.
. - View the beam from the front — see “To use
Front View

standard views” on page 128.
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Icon Name Function
‘: Note If you click this or any of the View icons listed below
the display resets to show the entire beam from that
direction.
. View the beam from the top - see “To use
Top View . ”
standard views” on page 128.
. View the beam from the left — see “To use
Left View . ,,
standard views” on page 128.
. View the beam from the back - see “To use
Back View

standard views” on page 128.

Bottom View

View the beam from the bottom — see “To use
standard views” on page 128.

View the beam from the right — see “To use

@& @ & |@ @ & @ | S

Right View standard views” on page 128.

View View the beam from the southwest (bottom left) —
South-West | see “To use standard views” on page 128.

View View the beam from the southeast (bottom right) -
South-East see “To use standard views” on page 128.

View View the beam from the northeast (top right) - see
North-East “To use standard views” on page 128.

View View the beam from the northwest (top left) - see
North-West | “To use standard views” on page 128.
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The Scheme The icons of this toolbar allow you to choose the way you want to view a
toolbar particular window both when it is static and when you manipulate it (zoom, pan
and rotate'):
View ,
Type Icon Name Function
Show the columns and rafters in the current window
ﬁl Axis by their centre-lines - see “Static - Axis” on
page 130.
o Show a wireframe view of the columns and rafters in
8 ﬁl Wired the current window - see “Static - Wired” on
& page 131.
Use a fully rendered view to show the columns and
Solid rafters in this window. (This may give a slow display
il for large structures on less powerful computers.) -
see “Static - Solid” on page 132.
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View
Type

lcon

Name

Function

Dynamic

Box

Show the extents of the content of the window as a
shaded box as you manipulate it - see “Dynamic -
Box” on page 133.

AXxis

Show the content of the current window by the
centre-lines of the members as you manipulate the
display - see “Dynamic - Axis” on page 134.

Wired

Show the content of the current window by a
wireframe view of the members as you manipulate
the display — see “Dynamic - Wired” on page 135.

Solid

Use a fully rendered view to show the columns and
rafters in this window as you manipulate the
display. (This may give a slow display for large
structures) — see “Dynamic - Solid” on page 136.

Structure

Isometric

Shows the 3D display of the structure using an
isometric view — see “To view as isometric” on
page 137.

Perspective

Shows the 3D display of the structure using a
perspective view — see “To view as perspective
on page 138.

”
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The Select toolbar  Gives you access to the following features:

lcon

Name

Function

zl

Create

Creates members of the current element type in
locations which you choose using the current
method.

For further information see under the various
element types below.

d

Delete

Deletes elements of the current element type in
locations which you choose using the current
method.

For further information see under the various
element types below.

[

Set Attributes

Resets the properties of the current element type in
locations which you choose using the current
method.

For further information see under the various
element types below.

[

Move

Moves objects of the current element type in
locations which you choose using the current
method.

For further information see under the various
element types below.
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lcon

Name

Function

Grid Points

Determine which elements are to be actioned by
picking grid points in your structure.

For further information see under the various
element types below.

Grid Line

Determine which elements are to be actioned by
picking a grid line in your structure.

For further information see under the various
element types below

Area

Determine which elements are to be actioned by
dragging across an area in your structure.

For further information see under the various
element types below.

Single

Determine which elements are to be actioned by
picking a single element/area.

For further information see under the various
element types below.
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lcon

Name

Function

Gable Post

Perform the action using the current method on the
gable posts in your structure. See:

« “To create gable posts by grid line” on
page 609,

« “To create gable posts singly” on page 613,

« “To delete gable posts by grid line” on
page 616,

« “To delete gable posts by area” on
page 616,

» “To delete gable posts singly” on page 617,

« “To modify gable post attributes by grid
line” on page 618,

« “To modify gable post attributes by area”
on page 621,

“To modify gable post attributes singly”
on page 624,

« “To move gable posts singly” on page 627.
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lcon

Name

Function

Roof Bracing

Perform the action using the current method on the
roof bracing in your structure. See:

« “To create roof bracings by grid line” on
page 629,

« “To delete roof bracings by grid line” on
page 637,

« “To modify roof bracing attributes by grid
line” on page 639,

« “To modify roof bracing attributes by
area” on page 642,

“To modify roof bracing attributes singly”
on page 645,

« “To move roof bracings singly” on page 648.
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lcon

Name

Function

Side Bracing

Perform the action using the current method on the
side bracing in your structure. See:

« “To create side bracings by grid line” on
page 650,

» “To create side bracings singly” on
page 655,

« “To delete side bracings by area” on
page 658,

» “To delete side bracings singly” on
page 659,

« “To modify side bracing attributes by
area” on page 660,

“To modify side bracing attributes singly”
on page 663,

« “To move side bracings singly” on page 666,
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lcon

Name

Function

Gable Bracing

Perform the action using the current method on the
gable bracing in your structure. See:

» “To create gable bracings singly” on
page 668,

« “To delete gable bracings by area” on
page 672,

« “To delete gable bracings singly” on
page 673,

« “To modify gable bracing attributes by
area” on page 674,

« “To modify gable bracing attributes
singly” on page 677,

» “To move gable bracings singly” on
page 680.

Eaves Tie

Perform the action using the current method on the
eaves ties in your structure. See:

« “To create eaves ties singly” on page 686,
« “To delete eaves ties by area” on page 688,
« “To delete eaves ties singly” on page 689,

“To modify eaves tie attributes by area”
on page 690,

“To modify eaves tie attributes singly” on
page 692.
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lcon

Name

Function

Standard
Purlin

Perform the action using the current method on the
purlins in your structure. See:

« “To create cold-rolled purlins by grid
line” on page 696,

» “To create cold-rolled purlins singly” on
page 700,

« “To delete cold-rolled purlins by grid line”
on page 701,

« “To delete cold-rolled purlins by area” on
page 702,

» “To delete cold-rolled purlins singly” on
page 702,

« “To modify cold-rolled purlin attributes
by grid line” on page 703,

« “To modify cold-rolled purlin attributes
by area” on page 705,

+ “To modify cold-rolled purlins attributes
singly” on page 707.
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lcon

Name

Function

Standard Rail

Perform the action using the current method on the
sheeting rails in your structure. See:

« “To create cold rolled side rails by grid
line” on page 715,

« “To create cold rolled side rails singly” on
page 719,

» “To delete cold rolled side rails by grid
line” on page 720,

“To delete cold rolled side rails by area”
on page 721,

« “To delete cold rolled side rails singly” on
page 721,

“To modify cold rolled side rail attributes
by grid line” on page 722,

“To modify cold rolled side rail attributes
by area” on page 724,

« “To modify cold rolled side rails
attributes singly” on page 726.
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lcon

Name

Function

Hip Purlin

Perform the action using the current method on the
hip purlins in your structure. See:

« “To create hip purlins by grid line” on
page 729,

« “To create hip purlins singly” on page 733,

« “To delete hip purlins by grid line” on
page 735,

» “To delete hip purlins by area” on page 735,

“To delete hip purlins singly” on page 736,

« “To modify hip purlin attributes by grid
line” on page 737,

« “To modify hip purlin attributes by area”
on page 738,

“To modify hip purlin attributes singly”
on page 740.
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lcon Name Function

Perform the action using the current method on the
gable rails in your structure. See:

« “To create gable rails by grid line” on
page 743,

« “To create gable rails singly” on page 749,

« “To delete gable rails by grid line” on
page 752,

ﬂl Gable Rail » “To delete gable rails by area” on page 752,
“To delete gable rails singly” on page 753,

« “To modify gable rail attributes by grid
line” on page 754,

« “To modify gable rail attributes by area”
on page 755,

“To modify gable rail attributes singly” on
page 757.
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lcon

Name

Function

Eaves Beam

Perform the action using the current method on the
eaves beams in your structure. See:

“To create eaves beams by grid points” on
page 760,

“To create eaves beams by grid line” on
page 762,

“To create eaves beams singly” on
page 764,

“To delete eaves beams by grid line” on
page 766,

“To delete eaves beams by area” on
page 767,

“To delete eaves beams singly” on page 767,

“To modify eaves beam attributes by grid
line” on page 768,

“To modify eaves beam attributes by
area” on page 770,

“To modify eaves beam attributes singly”
on page 772.
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lcon

Name

Function

Jack Rafter

Perform the action using the current method on the
jack rafters in your structure. See:

+ “To create jack rafters singly” on page 774,

« “To delete jack rafters by grid line” on
page 777,

« “To delete jack rafters by area” on
page 777,

« “To delete jack rafters singly” on page 778,

« “To modify jack rafter attributes by grid
line” on page 779,

“To modify jack rafter attributes by area”
on page 781,

“To modify jack rafter attributes singly”
on page 783,

« “To move jack rafters singly” on page 785.
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lcon

Name

Function

Hip Raker

Perform the action using the current method on the
hip rakers in your structure. See:

« “To delete hip rakers by grid line” on
page 787,

« “To delete hip rakers by area” on page 788,
» “To delete hip rakers singly” on page 788,

« “To modify hip raker attributes by grid
line” on page 790,

“To modify hip raker attributes by area”
on page 791,

» “To modify hip raker attributes singly” on
page 794.
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lcon

Name

Function

Floor joist

Perform the action using the current method on the
floor joists in your structure. See:

« “To create floor joists singly” on page 796,

« “To delete floor joists by grid line” on
page 799,

“To delete floor joists by area” on page 799,

“To delete floor joists singly” on page 800,

“To modify floor joist attributes by grid
line” on page 801,

« “To modify floor joist attributes by area”
on page 804,

« “To modify floor joist attributes singly”
on page 807.
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lcon

Name

Function

Floor area

Perform the action using the current method on the
floor areas in your structure. See:

“To create floor areas singly” on page 811,

“To delete floor areas by grid line” on
page 813,

“To delete floor areas by area” on page 814,
“To delete floor areas singly” on page 814,

“To modify floor area attributes by grid
line” on page 816,

“To modify floor area attributes by area”
on page 819,

“To modify floor area attributes singly”
on page 822.

The Animate
toolbar

Gives you access to the following features:

lcon

Name

Function

#|

Animate

Animates the current view of your structure - see
“To animate the view” on page 138.

Using help

Portal Frame provides online help for every function. You can resize, move, tile, or
cascade the Help window and the Portal Frame main window so that you can see
both of them.
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The extensive help contains all the information from this User’s Guide. Extensive
cross-referencing means that you can quickly find the information that you
require.

There are several ways to obtain online help:

« You can see context sensitive help for all dialogs and property sheet by clicking
Help which will take you straight to the information on that dialog or
property sheet.

« You can also access help by selecting Help/Help Topics.

Exiting Portal
Frame

Before leaving Portal Frame ensure that you save any information you require
later. If you forget, Portal Frame will prompt you.

To close Portal
Frame

1. Select File/Exit.
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Portal Frame -
Basics

Understanding Portal Frame

Portal Frame is an extremely advanced product, using state of the art analysis,
design and Windows controls. This enables you to achieve extremely competitive
solutions for a wide range of conditions easily. At CSC we are rightly proud of this
application, and hope that it will increase your productivity, while at the same
time making your work more enjoyable.

Take the time now to familiarise yourself with the terminology and concepts
below and you will find that you are rewarded with increased productivity later.

Portal Frame is a powerful Windows based portal frame design and checking tool
based on the requirements of BS 5950-1: 2000.

You can define the frames necessary for your building and then assemble these to
create the overall building geometry.

You can then apply building loads to your frames and can run the Wind Load

Generator' and Snow Load Generator' applications on them to calculate the wind
and snow loads. These loads are applied to your frames based on their location
within the building, and on the frame centres perpendicular to the span
direction.

You can add other loads to your frames to allow for local effects, or to include
loads which do not apply on a building wide basis.

For any frame in a building you can define the positions of restraint and transfer
these to the other frames in the building giving a consistent layout.

1. These are additional applications which you must purchase separately to the main Portal Frame Design
program.




Chapter 4 : Understanding Portal Frame : 74

Once you have defined the geometry and loading for a frame you can perform a
complete analysis and design for it. Alternatively you can check a known set of
sections for adequacy. You can also check the overall stability of the frame and the
local stability of each member.

Portal Frame is based around the concept of a Project which can contain
anything from a single frame to all the frames required for a building'. You define
the geometry and loading for each frame (from scratch or by copying and
modifying existing frames). Once you have defined a frame you can design it.

Portal Frame -
Symbols

Symbols show you the design status at a glance. You will see the following
symbols in Portal Frame.

Symbol Meaning Action
The member, span,
vy frame etc. passes this
check.
The member, span, Examine the check to
5 frame etc. does not see the corrective
pass this check. action you need to
take.

This check is critical
(= to the design of the
frame or member.

1. Constrained only by the memory and resources available on your computer.
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Symbol

Meaning

Action

&

An error condition
has occurred for this
check.

Examine the check to
see the corrective
action you need to
take.

There is further
information available

for this check.

Use Examine to see
what this is.

A condition has
occurred which

invalidates the current
check.

Use Examine to see
what the problem is.

The member has only
been partially
checked, however all
the checks that have
been performed pass.

A condition has
occurred which has
generated a warning
for the current check.

Use Examine to see
what this is before
taking corrective
action.
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The other symbols listed below give you information about the frame or the
current member.

Symbol Meaning

@ A plastic hinge has formed at this load factor.

A plastic hinge has reversed (unformed) at this

* load factor.
I The section is an I section at this point.
The rafter is haunched at this point (i.e. itis a
three flanged section).
H

This point on the column is above the bottom
flange of the haunch (or the bottom flange of
the rafter if there is no haunch).
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5

Setting Preferences

Understanding
preferences

We know that there are nearly as many preferred ways of working as there are
engineers. You can configure Portal Frame to suit yourself using Preferences to
choose the:

« units that you prefer to work in,
« basic design settings for each country,

« colours used for the various parts of the graphical display.

Setting
preferences for
Portal Frame

Initially, Portal Frame's preferences are set, based on our many years experience in
the industry. You can change these at will knowing that the preferences you set
will be remembered the next time you use Portal Frame.

Note You can change your preferences as often as you like.
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Tosetunit 1. Select File/Preferences... to see the Units page of the Preferences property
preferences sheet.

x
Loading I Analyzis I Member Stab. I 3D-Structure I 20 -Floor I
Units | Design I Colours I AutoS ave I Frame I Plate I 2D-Frame
System |l Settings
Item | Unitl l:I|:||A
Fine Dimenszion mmo 1|
Dimension m 3
Distance km 1
Deflection mm 1
Area mm? 0
Mazz kg 2
Load kim 1

r— Exponential format
Use for values greater than and equal to I'IE+B j'

and lower than | 1E-6

QK I Cancel | Help |

2. The only System of units that you can use in Portal Frame is the Metric one.
The Items list shows the units and preferences in this System.
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3. Initially Settings is dimmed and empty. However click an item in the Item
list and Settings will show the available options and the current Precision.

x
Loading I Analyzis I Member Stab. I 3D-Structure I 20 -Floor I
Units | Design I Colours I AutoS ave I Frame I Plate I 2D-Frame
System IMetric j SR

 mm

Item | Unitl l:I|:||A
| Fine Dimension 1  om

i EFZi0n n.3 :

Distance km 1 &om
Deflection mm 1 .

frea mm 0 Frecision
Maszs kg 2 |3 3: d
Load kim 1 i

r— Exponential format

Use for values greater than and equal to

and lower than | 1E-6

QK I Cancel | Help |

4. Pick your preferred Unit and set the Precision using the spin buttons.

‘: Note You can change the precision at any time and the new
precision will be used immediately.

5. You can display small or large numbers using Exponential Format. This
setting applies to all units i.e. you can not set a different threshold for each
unit.
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6. Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set design 1. Select File/Preferences and then pick Design

preferences
x
Loading | Analyzis I Member Stab. I 3D-Structure I 20 -Floor I
Units Design | Colours I AutoSave I Frame I Flate I 2D0-Frame
Country selection: x

Add... |
Edit... |
Delete |

| Concrete | »» Default |

Default Steel Grade: Default Concrete Grade:
|5275 |C40

QK I Cancel | Help |

2. Select your Source of Sections. The list of Steel Grades will show those for
this country.

3. If you want to use one of the listed steel grades as your default pick it and
click Set Default.
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Add steel grade 4. If you want to add a new steel grade, then click Add... while you are viewing

dialog the list of steel grades. You will see the Add Steel Grade dialog.
Add Steel Grade x|
(i[9 I
Bl Il Cancel |
— Thickness less or equal to——  —~Design stength—————————————
b IDD— mm pyl IDD— M /mré
tz IDD— mm py2 IDD— M /mré
[ IDD— mm pyd IDD— M /mré
ty IDD— mm pyd IDD— M /mré
tg IDD— mm pya IDD— M /mré
tg IDD— mm pyE IDD— M /mré
Moduluz of elasticity IDD— M
Puoizson's ratio IDD—
Coefficient of linear thermal expansion ID— 14C
Drenszity IDD— kg

Enter the description for the Grade that you want to add.

If the design strength depends on the material thickness, then complete
the table of Thicknesses and Design Strengths.

If the design strength does not depend on the material thickness, then
enter a large value for the first Thickness (1), the constant design
strength for the first Design strength value (fy7) and leave the other
thicknesses and strengths at zero.

Enter the values for Modulus of Elasticity (Young’s modulus), Poisson’s
ratio, Coefficient of linear thermal expansion and Density.
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Once your settings are complete click OK to return to the Preferences
property sheet. The grade that you have just added will be sorted into the
list of available grades.

If you want to change the data for an existing steel grade, then click Edit...
while you are viewing the list of steel grades. You will see the Edit Steel Grade
dialog.

Edit Steel Grade Properties x|

oK I

Grade |52?5
Cancel |

— Thickness less or equal to——  —~Design stength—————————————

b I‘IBD— mm pyl W Mo

ts lm— mm py2 W Mo

ty IBSD— mm pyd W Mo

ty ISDD— mm prd W Mo

tg W mm pva W Mo

tg W mm pvE W Mo

Moduluz of elasticity |2DSDDD-D M

Poiszon's ratio ID-3

Coefficient of linear thermal expansion I‘I -2E-005 14C

Drenszity I?SSD-D kag/me

In this case the name of the grade cannot be changed and so it is
dimmed.

If the design strength depends on the material thickness, then complete
the table of Thicknesses and Design Strengths.
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If the design strength does not depend on the material thickness, then
enter a large value for the first Thickness (t7), the constant design
strength for the first Design strength value (pyT) and leave the other
thicknesses and strengths as zero.

Caution You should only change settings to cater for modifications to
design codes etc. The changed settings will be used for all
designs using this steel grade. Your changes might affect the
work of others.

If you want to use specific values resulting from material
tests etc. — then we recommend that you add a new grade
containing this information and name it explicitly.

Enter the values for Modulus of Elasticity (Young’s modulus), Poisson’s
ratio, Coefficient of linear thermal expansion and Density.

Once your settings are complete click OK to return to the Preferences
property sheet. The changes you have made to that grade will be used
from now on.

6. Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set colour
preferences

You use colour preferences to control the colour of the various parts of the
graphical display.

For a solid display the colour you choose is the base colour for that part, however
this will be affected by the lighting to give you a rendered view of the member.
For a wire frame view the colour you choose is the colour of the lines used to
represent the member. For an axis view the colour you choose is the colour of the
line used to represent the centre-line of the member.
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1.

Select File / Preferences... and pick Colours.

x
Loading I Analyzis | Member Stab. I 3D-Structure I 20 -Floor I
Units I Deszign Colours | AutoS ave I Frame I Flate I 2D-Frame

Default |
r~ Colour
D Centre Lines
E‘ Frame Gridz . . . .
E‘ Colurnn Grids . . . I_
E‘ Riestraint Symbals
E‘ Dimenzsions I_ I_ I_ .
(] Labels LI . . . I_
Analysis Results . . I_ IDI
Loading Other... |
Diata

QK I Cancel | Help |

The colour swatch to the side of each component shows the base colour that
will be used for that component.

To select the colour for an item choose the text relating to that item. You can
then either choose a colour from the swatches in the Colours part of the
dialog, or you can click Other... to select the colour using the standard
Windows Colour dialog. Alternatively you can select the swatch for an item
which will take you to the Windows Colour dialog directly.
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3. Ifrequired, select the colour settings for the items on the Analysis Results,
Loading or Data drop down lists.

x
Loading I Analyzis | Member Stab. I 3D-Structure I 20 -Floor I
Units I Deszign Colours | AutoS ave I Frame I Flate I 2D-Frame

Building Default |
Analyzis Results _ Calour
M Eackaround ===|!
D Centre Lines
E‘ Area Loads I_ I_ I_ .

B e oot EEEC
[&] 'wind Loads . . |_ D

Point Load -
(B Poti Loack = Other.. |

| Diata |

QK I Cancel | Help |

4. Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set autosave You use these preferences to control the autosave feature. If you switch this option
preferences on, then Portal Frame will save your structure at the intervals you specify. If you
then experience a problem with your computer or model, Portal Frame asks if you
want to open the most recent autosaved file.
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1. Select File / Preferences... and pick AutoSave

x
Loading I Analyzis I Member Stab. I 3D-Structure I 20 -Floor I
Units I Design I Colours AutoSave | Frame I Flate I 2D-Frame

¥ Auto save every I 3: minutes

QK I Cancel | Help |

2. To enable the auto save feature ensure that the Auto save box is ticked.
3. Set the frequency of saving by setting the number of minutes between saves.

4. Pick another page of the Preferences property sheet or click OK to save your
current preferences.
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Tosetframe 1. Select File/Preferences and pick Frame

preferences
x
Loading I Analyzis I Member Stab. | 30-Structure I 20 -Floor I
Units I Design I Colours I AutoS ave Frame | Flate I 2D-Frame
= ¥ Apex Haunch Default
Length =Span.-"|1D.DD Length =Span.-"|2D.DD
[epth =Span.-"|50.DD [epth =Span.-"|?5.DD
Fabrication Type———— Fabrication Type
' Section Cutting ' Section Cutting
" Built-Up Plate " Built-Up Plate
~Base r Load:
Lewvel ID.DDD m
ID.‘IDD
T Dead Load kMm@
ype
& Pinned ServiceLoad 19190 kiim?
Impoged Load ID-BDD kM Amé
" Spring

QK I Cancel | Help |

This page allows you to control the parts of your frame which Portal Frame
can generate automatically for you, together with the initial values which it
will assume. You can also set default values for base details and the initial
loads which Portal Frame will create on your frame.

‘: Note You can change any automatically generated value which is
not appropriate to the current frame.
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If you want Portal Frame to automatically create eaves haunches, then check
Eaves Haunch Default and enter the appropriate Length ratio, Depth ratio
and Fabrication type.

Adopt a similar approach for your apex haunches.
Enter the Level of your default bases and specify their Type.
Enter the values for the loads that you want Portal Frame to use as its default.

Pick another page of the Preferences property sheet or click OK to save your
current preferences.
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To set plate
preferences

Adding plate details

1.

2.

3.

Select File/Preferences... and pick Plate

x
Loading I Analyzis I Member Stab. I 3D-Structure | 20 -Floor I
Units I Design I Colours I AutoS ave I Frame Plate | 2D-Frame
“width [mm o Thickness [mm o
110.0 20
120.0 10.0
130.0 120
1400 150
150.0 18.0
160.0 200
170.0 250
180.0 0.0
190.0 350
200.0 40.0
225.0 450
250.0 | 50.0

widh  [00 | Thickness [00 mm |
Delete | Delete |

QK I Cancel | Help |

The Width and Thickness lists show all the available widths and thicknesses.
If you want to stop use of a particular width or thickness, then remove the
check to its side.

If you want to add a new width or thickness enter the value in the Width or
Thickness field and click Add.
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Deleting plate
details

If you want to permanently delete a width or thickness click on that width or
thickness in the Width or Thickness lists and then click Delete. You will see
a confirmation dialog.

Portal Frame |

' : Do you really want to delete this plate width?
L

If you do want to delete the width or thickness click Yes.

Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set 2D-frame
window
preferences

You use these preferences to control the default display that Portal Frame will
show for a 2D Geometry window.
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1.

Select File / Preferences. .. and click 2D-Frame

x
Loading I Analyzis I Member Stab. I 3D-Structure I 20 -Floor |
Unitz I Design I Colours I AutaSave I Frame I Plate 2D-Frame
—Wiew Options—————————— —View Scheme
[ (. Static
[¥] Ties IWireFrame j
[¥] Floor Beams .

Floor Props Dynaric
Connection Symbols IWireFrame 'l
[¥] Gable Posts

Gable Braces

[¥] Side Rails

Centre Lines i

[¥] Dimenzions

Finizhed Floor Level

Qe

QK I Cancel | Help |

Pick the items that you want the initial view to contain from the left hand list.

Select the view scheme that you want the initial view to use, both when static,
and when you are manipulating it using the mouse. Remember that the
rendered view will take more time than the wire frame one, which will in
turn take more time than the axis view, which again (for the dynamic view
only) takes more time than the box view.

Pick another page of the Preferences property sheet or click OK to save your
current preferences.
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To set frame  You use these preferences to control the default display that Portal Frame will
loading window  show for a frame results window.

preferences _ . .
Select File / Preferences... and pick Frame Loading

x
Units | Design I Colours I AutoS ave I Frame I Flate I 2D-Frame I
Loading | Analysis I Member Stab. I 30-Stucture I 20 -Floor
—Wiew Options—————————— —View Scheme

H (. Static
IWireFrame j

Sheeting Loads .
Crane Loads Dynaric
Span Area Loads IWireFrame 'l
Pairt Moments b
[¥] Line Loads
[¥] Area Loads

Fioof Wind Loads

Parapet ‘wind Loads

Side Wind Loads

Step Diift Snow Loads LI
lus u g ' '

QK I Cancel | Help |

2. Pick the items that you want the initial view to contain from the left hand list.

‘ Note If a particular floor view does not contain items of a
A particular type, then these will not be shown irrespective of

your settings here.
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3. Select the view scheme that you want the initial view to use, both when static,
and when you are manipulating it using the mouse. Remember that the
rendered view will take more time than the wire frame one, which will in
turn take more time than the axis view.

4. Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set Analysis

You use these preferences to control the default display that Portal Frame will
show for an analysis results window.

preferences _ . .
1. Select File/ Preferences... and pick Analysis
x
Units I Design | Colours I AutoS ave I Frame I Flate I 2D-Frame I
Loading Analysis Member Stab. I 3D-Structure I 2D-Floaor
—iew Options —iew Scheme
[ITies Ta Static
Floor Beams IWireFrame j
Floor Props .
Gable Posts Dynaric
Gable Braces IWireFrame 'l
Side Railz —Sedks
Centre Lines Bending |4—
[ Dimenszions Shear
Finizhed Floor Lewvel ) 4
Labels L | Al 4
R after Restraints Deflection  [4
1 Rafter Restraint Dims LI Hinges 2
=1~ =) PR

()8 I Cancel

Help
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2. Pick the items that you want the initial view to contain from the left hand list.

‘: Note If a particular analysis view does not contain items of a
particular type, then these will not be shown irrespective of
your settings here.

3. Select the view scheme that you want the initial view to use, both when static,
and when you are manipulating it using the mouse. Remember that the
rendered view will take more time than the wire frame one, which will in
turn take more time than the axis view.

4. Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set member  You use these preferences to control the default display that Portal Frame will
stability window show for a member stability window.

preferences
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1. Select File / Preferences... and pick Member Stability

x
Units I Design I Colours | AutoS ave | Frame I Flate I 2D-Frame I
Loading I Analysis Member Stab. | 30-Structure I 2D-Floaor
—Wiew Options—————————— —View Scheme
bels Static
[¥] Check Status IWireFrame j
Overall Dim. Line .

Fiestraint Dim. Line Dynaric
Haunch Dim. Line IWireFrame 'l

Contraflesure Dim. Line

QK I Cancel | Help |

2. Pick the items that you want the initial view to contain from the left hand list.

Note If a particular floor view does not contain items of a
particular type, then these will not be shown irrespective of
your settings here.

3. Select the view scheme that you want the initial view to use, both when static,
and when you are manipulating it using the mouse. Remember that the
rendered view will take more time than the wire frame one, which will in
turn take more time than the axis view.
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4. Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set 3D-building  You use these preferences to control the default display that Portal Frame will
window show for the 3D Structure window.

preferences _ )
1. Select File / Preferences... and pick 3D-Structure
x
Units I Design I Colours I AutoS ave I Frame | Flate I 2D-Frame I
Loading I Analysis I Member Stab. 3D-Structure | 20-Flaar
—Wiew Options—————————— —View Scheme
ia Static:
IHender j
(] Columns .
Rafters Dynamic
Centre Lines IWireFrame 'l
[¥] End Plates
[¥] Haunches L | o
Base Plates Brojection
Parapets Ilsometric 'l
Walley Beams
Crane Brackets
E

QK I Cancel | Help |

2. Pick the items that you want the initial view to contain from the left hand list.
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3. Select the view scheme that you want the initial view to use, both when static,
and when you are manipulating it using the mouse. Remember that the
rendered view will take more time than the wire frame one, which will in
turn take more time than the axis view, which again (for the dynamic view
only) takes more time than the box view.

4. Select the Projection type that you want to use.

5. Pick another page of the Preferences property sheet or click OK to save your
current preferences.

To set 2D-Floor  You use these preferences to control the default display that Portal Frame will
window show for a 2D floor window.

preferences
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1. Select File/ Preferences... and pick 2D-Floor

x4
Units I Design I Colours I AutoS ave I Frame I Flate | 2D-Frame |
Loading I Analyzis I tdember Stab. I 30-Structure 20 -Floor
—Wiew Options—————————— —View Scheme
[T Flor Joirts i || Static
[¥] Floor Beams IWireFrame j
(] Floor Props .
Floor Areas Dynaric
Calumnz IAxis VI
[¥] Gable Posts
] Ties
Centre Lines
[¥] Dimenzions

Frame Grid Lines
Colurnn Grid Lines

QK I Cancel | Help |

2. Pick the items that you want the initial view to contain from the left hand list.

‘: Note If a particular floor view does not contain items of a
particular type, then these will not be shown irrespective of
your settings here.

3. Select the view scheme that you want the initial view to use, both when static,
and when you are manipulating it using the mouse. Remember that the
rendered view will take more time than the wire frame one, which will in
turn take more time than the axis view.
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4. Pick another page of the Preferences property sheet or click OK to save your
current preferences.
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6

Controlling display content

Normally Portal Frame displays every possible item on the screen which might
lead to a cluttered display. If this is so, then you can remove specific items to
improve clarity.

Controlling the
Toolbars

Portal Frame displays its Too/bars immediately under the menu bar. You can
switch the toolbars off to give a larger area for the graphical display.

To remove a
Toolbar

1. Select View/Toolbar/Toolbar name

If a toolbar is displayed its name is ticked. Click the toolbar name to remove
it.

To reinstate the
Toolbar

1. Select View/Toolbar/Toolbar name

If a toolbar is not displayed its name is not ticked. Click the name to reinstate
it.

Controlling the
Status Bar

v

Portal Frame displays its Status bar at the bottom of its window. The status bar is
used to give essential information about the current design.

Tip We recommend that you do not switch the status bar off
except as a temporary means of increasing the area available
for the graphical display.

To remove the
Status Bar

1. Select View/Status Bar
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If the Status Bar is displayed its menu option is ticked. Click the Status Bar
menu option to remove the status bar,

To reinstate the
Status Bar

1. Select View/Status Bar

If the Status Bar is not displayed its menu option is not ticked. Click the
Status Bar menu option to reinstate the status bar,

Controlling the
Workbook tabs

Normally Portal Frame displays Workbook tabs at the bottom of its graphics
area. The workbook tabs allow you to switch between the various open graphical
displays.

To remove the
Workbook tabs

1. Select View/Workbook

If the Workbook tabs are displayed their menu option is ticked. Click the
Workbook menu option to remove them,

To reinstate the
Workbook tabs

1. Select View/Workbook

If the Workbook tabs are not displayed their menu option is not ticked.
Click the Workbook menu option to reinstate them,

Controlling the
Project
Workspace

Normally Portal Frame displays the Project Workspace. You can use the
workspace to see exactly which frames your project contains, to select the frame
that you want to work on and to access the Beam Details or Analysis Results
windows for that frame quickly. Furthermore you can choose whether the
Project Workspace can be Docked against the side of the main Portal Frame
window, or whether it is forced to be a Floating window which can be
positioned anywhere on your Windows desktop.
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Toremove the 1. Select View/Project Workspace
Project Workspace

O Mouse Click anywhere over the Project Workspace with the
right mouse button, and pick Hide on the context menu.

If the Project Workspace is displayed its menu option is ticked. Select
Project Workspace to remove the Project Workspace,

To reinstate the 1. Select View/Project Workspace

Project Workspace
If the Project Workspace is not displayed its menu option is now ticked.

Select Project Workspace to reinstate the Project Workspace,

To choosea You can only choose this option using the mouse. You must be able to see the
docked ora Project Workspace to make this choice.

floating Project
Workspace

LS Mouse Click anywhere over the Project Workspace with the
right mouse button. If the Allow docking option is ticked,
thenthe Project Workspace canbe docked, otherwise it
cannot. Selecting the option switches Allow docking on and
off.

A‘ Note IfProject Workspace docking is allowed, and you switch
the Allow docking option off, then the Project

Workspace will become a normal window at the point on
your Windows desktop where it was positioned before it was
docked.
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Note You can still position a docked Project Workspace
anywhere on your Windows desktop, by positioning the
cursor over its border, and then dragging using the left
mouse button. If Allow docking is switched on and you drag
and drop the Project Workspace over the edge of the
Fortal Frame window the Project Workspace will dock
to that side of the window.

Controlling the
content of the
display

You can choose the information that you want to see in any graphical window
through the Properties sheet. These are described texturally below, however we
recommend that you take time to investigate the effects of the different
combinations of settings for yourself.

If your current window has no properties, but you have the Properties sheet open
it simply indicates that there are no properties available.

Properties x|

Mo properties available

41| TosetFrame
window
display

properties

1. Ensure that the Frame window whose contents you want to set is active.
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Frame1l page

Frame2 page

2. Select View/Properties... and you will see the Properties sheet — Frame 1 tab.

Properties E K|

Frame1 |Frame2| Faonts I

W Ties ¥ Gable Posts
¥ Floor Beams [¥ Gable Braces
¥ Floor Props V¥ Gatle Rails

V¥ Column Base Symbols W Connection Symbols

This page allows you to choose the elements which you want to see in your
Frame window.

The Column Base Symbols and Connection Symbols control the display of
hollow circles at the bases, eaves or apex of the frame. These indicate the area
in which you must click to invoke the link to Column Base Design or Moment
Connection Design respectively.

Note If the Properties sheet does not show these options, then
the active window is not a Frame window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

4. Click the Frame2 tab to see this page of the Properties sheet.

Properties E K|

Framel Frame2 | Faonts I

¥ Ceritre Lines ¥ Rafter Fiestraints
¥ Dimersiors [T Rafter Frest. Dime
¥ Finish Floor Level ¥ Column Frestraint

¥ Labels [T Column Frest. Dims
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This page allows you to control the display of those items in the window
which are not frame members.

5. Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Fonts page 6. Click the Fonts tab to see this page of the Properties sheet.

Frame1 I Framez Forts |

r Dimension Test

AaBbCcDdEeFf Change... |
AaBbCcDdEeFf Change... |

 Label
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This page allows you to control the fonts which Portal Frame will use for the
textural information in the Frame window. You choose whether or not the
text is displayed using the options on the Frame2 page. If you want to change
the font, click the appropriate Change... button to see the Font dialog.

Font: Fort style:
Myriad Pro Light |Reguiar
Myriad Pro Light Cond ltalic
Z Nyx Bald
H Oranda BT __1 |Bold talic

} Palatino Linotype LI

rSample ———
| fabb Tz

Script:

IWestem LI

This is an OpenType font. This same font will be used on both your
printer and your screen.

This is a standard Windows dialog which allows you to pick any installed,
active font on your system.

When you have picked a font that you like click OK to return to the Fonts
page.

i To set
Analysis
Results

window display
properties

Ensure that the Analysis Results window whose contents you want to set is
active.
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Frame1 page 2. Select View/Properties... and you will see the Properties sheet — Frame 1 tab.

Properties K|

Frame 1 |Frame2| Scale I Fonts I

W Ties ¥ Gable Posts
¥ Floor Beams [¥ Gable Braces
¥ Floor Props V¥ Gatle Rails

This page allows you to choose the elements which you want to see in your
frame window.

3. Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Frame2 page 4. Click the Frame2 tab to see this page of the Properties sheet.

Properties K|

Frame 1 Frame 2 | Scale I Faonts I

¥ Ceritre Lines ¥ Rafter Fiestraints
¥ Dimersiors [T Rafter Frest. Dime
¥ Finish Floor Level ¥ Column Frestraint
¥ Labels [T Column Frest. Dims

This page allows you to control the display of those items in the window
which are not frame members.

5. Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.
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Scalepage 6. Click the Scale tab to see this page of the Properties sheet.

Propetties #

Frame 1| Frame 2 Scale |F0nts I

Scale 1: |2—ﬂ

This page allows you to set the scale by which the analysis result diagrams are
to be scaled, in order to accentuate them.

‘: Note You can specify a separate scale for each analysis result

diagram.

7.  Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Fonts page 8. Click the Fonts tab to see this page of the Properties sheet.

Frame 1 I Frame2| Seale  Fonts |

r Dimension Test

AaBbCcDdEeFf Change... |
AaBbCcDdEeFf Change... |

 Label
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This page allows you to control the fonts which Portal Frame will use for the
textural information in the Analysis Results window. You choose whether or
not the text is displayed using the options on the Frame2 page. If you want to
change the font, click the appropriate Change... button to see the Font
dialog.

Fort style: Size:
IReguIar
ltalic
Bold
Bold talic
T OzHandicraft BT
} Palatino Linotype LI
rSample ———
| fabb Tz
Script:
IWestem LI
This is an OpenType font. This same font will be used on both your
printer and your screen.

This is a standard Windows dialog which allows you to pick any installed,
active font on your system.

When you have picked a font that you like click OK to return to the Fonts
page.

i To set
Loading
Diagram

window display
properties

Ensure that the Loading Diagram window whose contents you want to set is
active.
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General

Wind

2.

4.

Select View/Properties... and you will see the Properties sheet — General tab.

Properties |
General |W’ind I Shiow I Frame 1 I Frame2| Fants I

¥ Walues ¥ Spanfrea

W Paint ¥ Paint Moments
¥ Sheeting V Line

¥ Crane IV Area

This page allows you to control which types of loads you want to see in the
Loading Diagram window. You can also choose whether or not you want to
see the values of the loads, or just their graphical representation.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Click the Wind tab to see this page of the Properties sheet.

Propetties =]

General  Wind |Sn0w I Frame 1 I Frame2| Faonts I

¥ Roof
V¥ Parapet
W Side

This page allows you to control the display of the wind loads which you want
to see.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.
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6. Click the Snow tab to see this page of the Properties sheet.

Frame1l page

Propetties =]

Generall Wwind  Snow |Frame1 I Frame2| Faonts I

V¥ Step Drift ¥ Uniform
[V Walley Drift

V¥ Parapet Drift

¥ Redistributed

This page allows you to control the display of the snow loads which you want
to see.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Click the FrameT tab to see this page of the Properties sheet.

Propetties =]

Generall wind I Show  Frame 1 |Frame2| Faonts I

W Ties ¥ Gable Posts
¥ Floor Beams [¥ Gable Braces
¥ Floor Props V¥ Gatle Rails

This page allows you to choose the elements which you want to see in your
applied loading window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.
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Frame2 page 10. Click the Frame2 tab to see this page of the Properties sheet.

Properties #
Generall wind I Show I Frame 1 Frame 2 | Faonts I

¥ Ceritre Lines ¥ Rafter Fiestraints
¥ Dimersiors [T Rafter Frest. Dime
¥ Finish Floor Level ¥ Column Frestraint

[T Column Frest. Dims

This page allows you to control the display of those items in the window
which are not frame members.

11. Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Fonts page 12. Click the Fonts tab to see this page of the Properties sheet.

Properties #

Generall wind I Show I Frame 1 I Frame 2 Forts |

r Dimension Test

AaBbCcDdEeFf Change... |
AaBbCcDdEeFf Change... |

 Label
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This page allows you to control the fonts which Portal Frame will use for the
textural information in the Frame window. You choose whether or not the
text is displayed using the options on the General and Frame2 pages. If you
want to change the font, click the appropriate Change... button to see the
Font dialog.

Fort style:
IReguIar

ltalic
Bold
Bold talic

} Palatino Linotype LI

rSample ———
| fabb Tz

Script:

IWestem LI

This is an OpenType font. This same font will be used on both your
printer and your screen.

This is a standard Windows dialog which allows you to pick any installed,
active font on your system.

When you have picked a font that you like click OK to return to the Fonts
page.

e To set
Stability
window

display properties

Ensure that the Stability window whose contents you want to set is active.
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Stability page

Fonts page

Stabilty | Fonts |
¥ Labels ¥ Restraint Dim

¥ Check Status

¥ Cortraflesure Din

¥ Haunch Dim

¥ Overall Dim

2. Select View/Properties... and you will see the Properties sheet — Stability tab.

[

This page allows you to choose the information which you want to see in

your Stability window.

3. Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

4. Click the Fonts tab to see this page of the Properties sheet.

[

Stabilty Fonts |
r Diimension Text

AaBbCcDdEeFf Change... |
r Label

AaBbCcDdEeFf Change... |
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This page allows you to control the fonts which Portal Frame will use for the
textural information in the Stability window. You choose whether or not the
text is displayed using the options on the Stability page. If you want to
change the font, click the appropriate Change... button to see the Font
dialog.

Fort style:
IReguIar

ltalic
Bold
Bold talic

} Palatino Linotype LI

rSample ———
| fabb Tz

Script:

IWestem LI

This is an OpenType font. This same font will be used on both your
printer and your screen.

This is a standard Windows dialog which allows you to pick any installed,
active font on your system.

When you have picked a font that you like click OK to return to the Fonts
page.

To set Floor
window
display
properties

Ensure that the Floor window whose contents you want to set is active.
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Floor page

Grids page

2.

4.

Select View/Properties... and you will see the Properties sheet — Floor tab.

|
Floar |Grids I Faonts I
¥ Floor Joists ¥ Columng
¥ Floor Beams ¥ Gable Posts
¥ Floor Props V Ties
¥ Floor freas

This page allows you to choose the members and floor areas which you want
to see in your Floor window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Click the Grids tab to see this page of the Properties sheet.

£l

Floor  Grids |F0nts|

¥ Ceritre Lines
¥ Dimersiors
¥ Frame Lines
¥ Colurmn Lines

This page allows you to control the grid lines and dimensions which you
want to see in your Floor window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.
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Fonts page 6. Click the Fonts tab to see this page of the Properties sheet.

£l

Flaor IGrids Fants |

r Dimension Test

AaBbCcDdEeFf Change... |
AaBbCcDdEeFf Change... |

r Label

This page allows you to control the fonts which Portal Frame will use for the
textural information in the Floor window. You choose whether or not the text
is displayed using the options on the Grids page. If you want to change the
font, click the appropriate Change... button to see the Font dialog.

Font: Fort style:
Myriad Pro Light |Reguiar

Regular

Myriad Pro Light Cond ltalic
a Bald
H Oranda BT __1 |Bold talic
H Oranda Cn BT

} Palatino Linotype LI

— Sample

| AaBbyZz

Script:
IWestem LI

This is an OpenType font. This same font will be used on both your
printer and your screen.

This is a standard Windows dialog which allows you to pick any installed,
active font on your system.
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When you have picked a font that you like click OK to return to the Fonts
page.

i To set
Structure
window

display properties

Structure 1 page

Ensure that the Structure window is active.

Select View/Properties... and you will see the Properties sheet — Structure1
tab.

|
Structure |Structure2| StructureBI Grids I Frames ELI_’I
¥ Rafters ¥ Haunches
¥ Columng ¥ Base Plates
V¥ Parapets V¥ End Plates
v ‘alley Beams V' Cranes

This page allows you to choose the main frame members which you want to
see in your Structure window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.
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Structure2 page

Structure3 page

4.

6.

Click the Structure2 tab to see this page of the Properties sheet.

A
Stucture]  Stucture?2 | StructureBI Grids I Frames ELI_’I
¥ Floor Joists ¥ Ties
¥ Floor Beams ¥ Eaves Beams
¥ Floor Props ¥ Purlins
¥ Floor Areas V' Rails

This page allows you to control the first set of ancillary steelwork which you
want to see in your Structure window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Click the Structure3 tab to see this page of the Properties sheet.

|
Structurel I Structure2  Stucture3 | Grids I Frames ¢ 4 I ’I
¥ Gable Posts ¥ Gable Braces
¥ Hip Rakers ¥ Jack Rafters
¥ Side Braces ¥ Eaves Ties

¥ Roof Braces

This page allows you to control the second set of ancillary steelwork which
you want to see in your Structure window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.
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Grids page

Frames on Grids
page

8. Click the Grids tab to see this page of the Properties sheet.

10.

11.

A
Structured  Grids | Frames on Gridsl Fonts I 4 I ’I
¥ Ceritre Lines ¥ Labels

¥ Dimersiors
¥ Frame Lines
¥ Colurmn Lines

This page allows you to control the grid lines and dimensions which you
want to see in your Structure window.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.

Click the Frames on Grids tab to see this page of the Properties sheet.

£l
Stuctured | Grids  Frames on Grids | Fants | |

Shiow &ll |
Hide Al |

This page allows you to control the frames in your building grid which you
want to see in the Structure window. If you remove the tick against a frame,
then not only will that frame be removed from the Structure window, but any
ancillary steelwork related to that frame will also be removed.

Ensure that the items that you want to display are ticked. As you tick items or
remove ticks the display is updated instantly.
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Fonts page 12. Click the Fonts tab to see this page of the Properties sheet.

|
StructureBI Grids I Frames on Grids  Fants | Al I ’I

r Dimension Test

AaBbCcDdEeFf Change... |
AaBbCcDdEeFf Change... |

r Label

This page allows you to control the fonts which Portal Frame will use for the
textural information in the Floor window. You choose whether or not the text
is displayed using the options on the Grids page. If you want to change the
font, click the appropriate Change... button to see the Font dialog.

Font: Fort style:
Myriad Pro Light |Reguiar
Regular
Myriad Pro Light Cond ltalic
a Bold
T Oranda BT 1 |Bold ttalic
T Oranda Cn BT
T OzHandicraft BT
} Palatino Linotype LI
rSample ———
| fabb Tz
Script:
IWestem LI
This is an OpenType font. This same font will be used on both your
printer and your screen.

This is a standard Windows dialog which allows you to pick any installed,
active font on your system.
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When you have picked a font that you like click OK to return to the Fonts
page.
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Manipulating the graphical displays

When you create a frame and define its details, or if you change to a different
orientation of the Structure window Portal Frame will show the details at a scale
which causes them to fill the window. For many frames this display will be
adequate for you to pick major elements. However for very large frames the
display may be too small for you to do this efficiently.

Zooming the
display

Zooming allows you to enlarge a particular area of the display. There are several
ways to zoom in and out. Simply choose the option that you find easiest and then
stick with it. You can use zooming in all graphical windows.

=10l
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Q To zoom into Select View/Beam Details/Zoom Area. You can then select the area you want
an area of to see zoomed.
the display S

Click here

- f"‘_/_" Y IR
BB — -G aaanm— B " A o
2 3 4 ]
Drag to here
and release
\@ Mouse Right click the display, and pick Zoom Area from the

context menu.
1. Move the cross hairs cursor to the top left corner of the area you want to see.

2. Hold down the left mouse button and drag across to the diagonally opposite
corner of the area.
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3. Release the button and the area will be expanded to fill the frame window.

=10l x|
Sl i < K =
— & e - —  — - —  — LO0n —  — e —  — - R — - —
3 4
‘: Note When the display is zoomed you can pan around by left

clicking, holding the mouse button down and dragging.

‘: Tip You can use the icons on the View toolbar to move between

different views of the frame or of the analysis results.

To move between Portal Frame stores the views of its windows. You can use the icons of the View

different views toolbar to move backward and forward between the views you have accessed
recently.
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1. Click the icon on the View toolbar to get to the view you require. The options
are given in the table below.

lcon Action - move

move to the first available
.. view of the window

move to the previous view
4 of the window

move to the next view of
P the window

. move to the last available
+ view of the window

To zoom in-to or  You can zoom in-to, or out-from, the centre of the graphical display using the
out-from the mouse. The method to use depends on whether you want to zoom the 3D
centre of the Structure window or one of the other (2D) windows.

display

The Structure 1. Right click and hold the mouse button down, now
window

2. Left click and again hold the mouse button down (you should now be
holding both left and right mouse buttons down, then

3. Drag downwards to zoom in-to the centre of the display or drag upwards to
zoom out-from the centre of the display.

Any other window 1. Right click and hold the mouse button down, then
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2. Drag downwards to zoom in-to the centre of the display or drag upwards to
zoom out-from the centre of the display.

To rotate the view  You can rotate the graphical display of the Structure window using the mouse.
of the Structure

window
A‘ Note Rotation is not applicable to the 2D windows.
Q Mouse Right click and hold over the Beam Definition display, and

then drag to rotate the view in wireframe mode until you have
achieved the orientation you require, then release the
button.

To pan the view of = When you have zoomed into any window, then you can move the display
any window around, so that you can see other parts of the display. You do this using the
mouse in any window.

1. Left click and hold the mouse button over the window, towards the side
opposite to the direction in which you want to move.

2. While holding the button down drag the display until you can see the part of
the display in which you are interested.

Using standard Portal Frame allows you instant access to a series of standard views of the
Structure window, If you choose one of these options, then Portal Frame will show
the structure from the appropriate direction and will also make it fit into the
window.

views
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To use standard 1. Ensure that the Structure window is active.

views

2. Click on the appropriate icon as summarised in the table below.

lcon

Action

View the structure from the front.

View the structure from the top.

View the structure from the left.

View the structure from the back.

View the structure from the bottom.

View the structure from the right.

View the structure from the southwest.

View the structure from the southeast (bottom
right).

@ & |@ | v @ = |8 |n

View the structure from the northeast (top right).
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lcon Action

@ | View the structure from the northwest (top left).

ﬁl Toreturna
2D window
to its initial

state

You have a choice of two options to return any 2D window to its initial state (not
zoomed):

1. Click the Zoom Extents icon.

2. Click the First icon ( ﬁ“l) from the View toolbar.

Display Modes

You can choose the display mode that you want to use for the normal static view
of any graphical window, and also the view that you want to use while you are
adjusting it dynamically (zooming any window, panning any window or rotating
the Structure window).

Your choice will depend on the speed of your computer, and on the size and
complexity of the building you are dealing with. The options below are listed in
order of quickest to slowest and include screen captures of the Geometry window
in each mode.
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To set the display 1. Pick the display mode that you want to use for your static and dynamic views
mode from the toolbar as shown below.

ﬁl Static- Axis  Show the elements in the window by their centre-lines.

15.0000m .

X
* |
*

UB 533x210x82 %?5 *

6.0
UB 406x178x54 5275

*
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ﬁl Static- Wired  Show the elements in the window by their outlines.

16.0000m

6.0
UB 406x178x54 5275

UB 533x210x82 %?5
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il Static - Solid  Show the elements in the window fully rendered.

16.0000m

UB 4061 78x54 5275
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ﬂ Dynamic-  Show the elements in the window as a simple box as you manipulate them.
| Box
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ﬁ Dynamic-  Show the elements in the window by their centre-lines as you manipulate them.
| Axis

15.0000m

i
x Kk .

’C} * 60
* £ LB 406x178x54 5275

o

-
* oA

o

oo

=1

o

=
x &

'y

un]

o
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ﬁ Dynamic-  Show the elements in the window by their outlines as you manipulate them.
| Wired

16.0000m

UB 4061 7Bx54 5275

UB 533x210x82 %?5
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i Dynamic-  Show the elements in the window fully rendered as you manipulate them.
| Solid

16.0000m

UB 4061 78x54 5275

Isometric and You can set the Structure window to show an Isometric or a Perspective view.

Perspective
views
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Select the Structure window and click the Isometric icon from the toolbar.

1.

To view as
isometric

il

]
O
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ﬁ | Toviewas 1. Selectthe Structure window and click the Perspective icon from the toolbar.
perspective

=10l

| To animate When you are viewing the Structure window, you can animate the display.
'ﬁ' the view Simply click the Animate icon to start the animation and click it again to stop
the animation.

Controlling the Once you have completed the design of a frame you can review the results of the
: analysis for that frame. When the design completes you will see the Design
anaIySIS r-esults Summary dialog, and the Analysis Results window (which may lie behind the
window Design Summary dialog). You can control the information you want to see in the
window, and apply scaling factors to enable you to view the window’s contents as
clearly as possible.
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To view the ﬂ 1. With the Analysis Results window open, click Hinge History, and you will see
hinge history | the details for the current combination.

E] Standard : Sw+Dead+5erv.+Imp. : Hinge History Diagram - |EI|1|

2. Use the Properties dialog if you want to change the size of the hinge history
dots, to remove the text shown in the window, or change the font used for
the text.

3. Ifyou want to see another combination, then double click its name in the
Project Workspace.

4. Ifyou want to see another diagram, click the appropriate icon from the
Analysis toolbar.
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To view the m 1. With the Analysis Results window open, click Bending Moments, and you
bending | will see the details for the current combination.

moments

E] Standard : Sw+Dead+5erv.+Imp. : Bending Moment Diagram - |EI|1|

538.3kMNm 538.3kMNm

598 4kMm 598 4kMm

S213.2KMm -213.2kNm

2. Use the Properties dialog if you want to change the scale of the bending
moment diagram, to remove the text shown in the window, or change the
font used for the text.

3. Ifyou want to see another combination, then double click its name in the
Project Workspace.

4. Ifyou want to see another diagram, click the appropriate icon from the
Analysis toolbar.
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To view the [H] 1. With the Analysis Results window open, click Shear Forces, and you will see
shear forces | the details for the current combination.

E] Standard : Sw+Dead+5erv.+Imp. : Shear Force Diagram ;IQILI

10.4kN
118.0kM
99.7kN

-118.0kN

99.7kN

2. Use the Properties dialog if you want to change the scale of the shear force
diagram, to remove the text shown in the window, or change the font used for
the text.

3. Ifyou want to see another combination, then double click its name in the
Project Workspace.

4. Ifyou want to see another diagram, click the appropriate icon from the
Analysis toolbar.
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To view the [[l | 1. With the Analysis Results window open, click Axial Loads, and you will see
axial loads the details for the current combination.

E] Standard : Sw+Dead+5erv.+Imp. : Axial Load Diagram ;IQILI

99.2kN 99.2kN
T12.7kM T12.7kM

129.2kM 129.2kM

136.0kM 136.0kM

2. Use the Properties dialog if you want to change the scale of the axial load
diagram, to remove the text shown in the window, or change the font used for
the text.

3. Ifyou want to see another combination, then double click its name in the
Project Workspace.

4. Ifyou want to see another diagram, click the appropriate icon from the
Analysis toolbar.
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To view the [l.? 1. With the Analysis Results window open, click Deflected Shape, and you will
deflected see the details for the current combination.

shape

E] Standard : Sw+Dead+5erv.+Imp. : Deflected Shape Diagram - |EI|1|

18.4mm 18.4mm

181.9mm

0.0mm 0.0mm

2. Use the Properties dialog if you want to change the scale of the deflected
shape diagram, to remove the text shown in the window, or change the font
used for the text.

3. Ifyou want to see another combination, then double click its name in the
Project Workspace.

4. Ifyou want to see another diagram, click the appropriate icon from the
Analysis toolbar.
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8 Understanding Projects

When you launch Portal Frame without opening an existing project you will see
the main window.

Fle View Buiding Frame Loading Design Window Help
PEHe FBP|? | [IFniFIE|rnss|

WP | |
@/ wre vl T TV e > E||[En=HW]

i IR IR R E IR Y
——F

For Help, press F1 |Design Code |Design Mode [Design Status [Frame Status v
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Defining a new
project

As covered previously Portal Frame works around the concept of a project. Before
you can define the frames you must first create the project and give its reference

information.

Until you do this, and define the details for the building and the first frame,
many toolbar icons are dimmed and many menu options are not available.

O | To define a
new project

v

Building Wizard

1. Select File/New Project...

Project Details x|
lobho. | [ o |
Project I Cancel |
Structure I Help |
LCalcs. By I

2. Complete this dialog by entering the Job, Project, Structure and Calcs. by
details for the project and then click OK.

Note

Tip

You must enter a Job reference, but the other details are
optional.

If you want to change these details later you can do so by
selecting File / Project Details... or by secondary clicking
the existing job details in the Project Workspace and then
selecting Project Details... from the context menu that
appears.

You will now see the various dialogs of the Building Wizard.
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Building Wizard -
Design Codes

3.

The Building Wizard - Design Codes dialog lets you choose the codes that you
want to use for this building.

Building Wizard - Design Codes ﬂ

r— Steel Design Code

© EC3

- Wind Code
" CP3: Chapter V : Part 2 : 1972

- BS : Part 2 : 19597 - Standard effective wind speeds with
standard pressure coefficients

BS : Part 2 : 1957 - Directional effective wind speeds with
standard pressure coefficients

r Snow Code

% BS 6399 : Part 3 - 1988 (inc Amendments 1.2 and 3)

<Back Next > Cancel | Hep |

Pick the appropriate Steel, Wind and Snow options and then click Next>.

Caution The first BS 6399 option is automatically selected for new
projects since CF3 : Chapter V:Fart 2: 1972 has been
withdrawn by the BSI. You should only use this code of
practice for legacy designs.
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Building Wizard - The Building Wizard - Building Definition dialog allows you to set the details
Building Definition for your building which are used to generate the wind and snow load
information.

Building Wizard - Definition x|

r— Building

Lacation

Altitude I‘I 000000 m

— Bay

& Fegular Count: 2
© Irregular Centres [m] E.0000

< Back I Mest » I Cancel | Help |

4. Select the Location of your building, enter its Altitude above sea level.

‘: Note If your town is not listed, then you can set the basic wind and
show load details yourself later.

5. If the portal frames in your structure are at equal centres, then pick the
Regular option and then simply enter the number of frames that your
building contains as the Count and enter the distance between consecutive
frames as the Centres.
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6. If the portal frames in your structure are not at equal centres, then pick the
Irregular option, the dialog reconfigures to allow you to define the irregular
frame centres you require.

EBay:
" Regular

@ |rregular Centres [m] I4.5,8,8,8,8,8,8,8,8,8,8,

Enter the distances between the frames, separating them with commas as
shown above.

E Example [fyouentercentres of 4.5,6,6,6,6,6,6,6,6,6,6,6,6,4.5 you
will create frames at 0, 4.5, 10.5, 16.5, ... ... 70.5, 76.5
and &1 metres.

You can enter successive, identical values as a multiple
separated by an asterisk, *. So, for example, 6,6,6,6 is the
same as 4*6, so you could enter 4.5,12%6, 4.5 to create
frames at the same centres as shown above.

A‘ Note You can alter the bay centres later using the Building Grid
dialog.
Help see 'To define grid details” on page 175.

7. Once you have defined your centres click Next>.
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Building Wizard -
Building Loads

The Building Wizard - Building Loads dialog allows you to define the basic
loads that will be applied to all frames in the building.

Help

Building Wizard - Loads

Dead Load (Slope Area)

¥ in [o-100 kN/m?
— Service Load (Plan Area)

¥ Include |D.150 kN/m?

rImposed Load (Plan Area)
[T Accessto Roof

IV Include |ﬂ.eﬂﬂ KkN/m?2

r— Frame Seff Weight

¥ Include

Cancel | Hep |

The values which Portal Frame proposes come from your
Preferences see "To set frame preferences” on page 87.

Tick the Include box for the load type that you want Portal Frame to generate
automatically for you and enter a value where appropriate. Once your
loading details are correct click Next>.
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Building Wizard - The Building Wizard - Building Wind Load dialog that you see depends on the
Building Wind Load Wind Code that you chose earlier. The two options are shown below. You use
this dialog to define the basic wind load details for your site.
Building Wizard - Wind Load - BS6399 : Part 2: 1997 1'
~Wind Load

Basic Wind Speed (Vb) [BE s

Ground Roughness [Country =]

Average height of roof tops of upwind buidings (Ho) ~ [50000

Upwind spacing of surounding buldings (Xo) oo

Upwind distance from sea to site 0.0 km

Upwind distance from edge of town to site 0.0 km

Altitude factor  (Sa) 1.100

Seasonal factor (Ss) [fomn

Probabilty facor (Sp) [fomn

<Back Mews | Cancel | Hep
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Building Wizard - Wind Load CP3:ChV:Part 2:1972 x|

r Wind Load

Basic Wind Speed (V) | mA&
Cladding and Building Size lm
Ground Roughness lm
Site Location lm
Topography factor (S1) IW
Statistical factor  (53)  [1000

< Back Next > Cancel | Hep |

9. The Basic Wind Speed default is based on the Location that you chose
earlier. Change this if necessary and define the other details appropriate to
the wind code that you have selected.

10. Once your details are correct click Next>.
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Building Wizard - The Building Wizard - Building Snow Load dialog lets you define the basic
Building Snow Load snow load for your site.

Building Wizard - Snow Load x|

Snow Load
Basic Snow Load (Sh) |m-m kN/m?

< Back Next > Cancel | Hep |

11. The default value for the Basic Snow Load is based on the Location that you
chose earlier. Change the default value if necessary and then click Next>.
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Building Wizard - The Building Wizard - Frame Definition dialog allows you to define the
Frame Definition building details for the first frame in the building.

Building Wizard - Frame Definition x|

=

Frame

Feference |RENERIL=N]

Mumber of Spans I 1 - l

< Back I Finizh I Cancel | Help |

12. Give the Reference for the frame and set the Number of Spans.

‘: Note Portal Frame automatically calculates the frame centres
for each frame based on the building grid you define, you no

longer need to define them here.

Help see 'To define grid details” on page 175.

13. Once your details are correct to finish with the Building Wizard and proceed
to define the details for the frame.
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Help For further information on the definition of frames see
"Defining the project’s first frame” on page 180.

Caution Your project definition is not complete until you have defined
the first frame’s details. If you do not complete these frame
details you will lose the other details that you gave in the
Building Wizard.

Saving a project

You will probably need to save your project t o disc so that you can pick it up
later to make changes without having to enter all the data again.

E Tosavea
_| project for

the first time

1. Select File/Save Project As....

Savein: Ia Portal Frame j - = EB-
@ Documentation. pfd
File name: Save
Save astype: |Portal Files (" pfd) | Cancel
4

2. Navigate to the folder where you want to save the project, enter its name and
then click Save.
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El Tosavea
project

which has

been changed

If you change a project you can easily save your changes.
1. Select File/Save

The existing file is overwritten automatically.

Closing a
project

You may want to work on several projects during a single session in Portal Frame,
however you can only have one project open at once. When you want to move
from one project to another you must close the current project before opening
the new one.

To close a project

1. Select File/Close Project

If you have changed, but have not saved the current project Portal Frame
prompts you to save it.

Portal Frame LI

' : Save changes to documentation?
L

Mo | Cancel |

Respond to this dialog and you can then create a new project or open an
existing one.

Opening a
project

If you want to make changes to a saved and closed project you will first need to
open it.

~u To open a
El project

1. Select File/Open...
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If you already have a project open which has been changed but not saved you
need to decide whether or not to save the changes.

Portal Frame ll

1] : Save changes to documentation?
L

Mo | Cancel |

Respond to this dialog and you can then pick the project to open.

GIS 2]
Look in: Ia Portal Frame j - = EB-

@ documentation 2,pfd @ Documentation, pfd
@ documentation 3a.pfd

@ documentation 3b.pfd

@ documentation 4.pfd

@ documentation 5a.pfd

@ documentation 5b.pfd

File name: || Open I

Files of ype:  [Portal Fles (" pfd) =l e

2. Navigate to the folder where the project is saved. Select it and then click
Open.

Sending mail If you have any queries about the designs you create in Portal Frame, or if you
encounter unexpected features you will need to contact our support department
for assistance. Generally you will be asked to provide a copy of your project. If
you have email, you can use Send Mail to create an e-mail with your project as an
attachment.
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To send mail 1. Select File/Send Mail...

% Untitled - Message (HTML) =10l x|
| Fle Edit View Insert Format Tools Actions Help
|2ed S|4 2RR0 | Be|! ¢y |EHomwms. &40,
[ This message has not been sent. |
To... ||
Cr.. ||
st |
[=
=
=
documentation
5b.... (35KB)
Note Portal Frame has automatically attached a copy of your

project file to the new message.

2. Enter the e-mail address of the recipient in the To... box, and optionally
enter a Subject and a Message to accompany the project.

A‘ Note The e-mail address for the UK CSC Support Department is
support@cscworld.com

3. Click Send to send the e-mail.

‘: Note If you do not have a permanent e-mail connection you might
heed to trigger the sending of the e-mail from your e-mail

application.
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Modifying the Once you have defined a project you may subsequently need to alter some of its
information for information should circumstances dictate.

a project

To modify the  You may need modify the project details should you need to submit calculations
project details for the same building to more than one potential client.

1. Select File/Project Details. ..

Project Details x|

Job Mo,

Project IDocumentation Project

Structure IDocumentation Structure Help |

Calcs. By IDocumentation: Jagon Teme

2. Make your changes and click OK.




Chapter 8 : Understanding Projects : 159

To changethe 1. Select Building/Design Code...
design codes

Design Codes

— Steel Design Code ok

X
ok ]
Cancel |

© EC3

wind Code
" CP3: Chapter : Part 2: 1972

IS BS £399: Part 2: 1997 - Standard effective wind
speeds with standard pressure coefficients

BS £399: Part 2: 1997 - Directional effective wind
speeds with standard pressure coefficients

r Show Code

' BS £399: Part 3: 1988 [inc Amendments 1,2 and 3]

2. Make the changes you require and then click OK.

ﬁ Caution CP%: ChapterV:Fart 2: 1972 has been withdrawn by the
BSI. You should only use this code of practice for legacy
designs.
ﬁ Caution Don't forget that if you change the wind code you'll also need
to modify the wind load details.
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To modify the 1.
building definition

Select Building/Definition...

Building Definition

r— Building

oK
Lacation

Altitude I‘I 00.0000
Bay Centres IB.DDDD m
Mo. Bays |5

Cancel

ddd

Help

Change the details as necessary and then click OK.

= To modify 1.

Select Building/Loads. ..
™

the building
Building Loads x
loads —
—Dead Load [Slope Area)
Vv | = |0.100 2
v s | kM Cancel |
— Service Load [Plan Area) Help |
¥ Include  |0.150 kM /m2
 Impozed Load [Plan Area]
[T Access to Foof
W Include ID.BDD kM Amé
— Frame Self Weight
¥ Include
2.

Make your changes and click OK.
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Caution

Caution

If you change a value here, Fortal Frame recalculates the
associated value in the frame loadcase overwriting any
manual changes that you have made.

If you remove the check against Include for any item
FPortal Frame removes the automatically generated load
from the loadcase. If the loadcase is then empty Fortal
Frame deletes it automatically.

To modify
the wind
loads

1.

Select Building/Wind Load...

Building Wind Load - BS6399 : Part 2: 1997 x|

R
m Cancel |
Average height of roof tops of upwind buildings [Ha] |5.DDDD m M

Basic Wind Speed [Vb)

Ground Roughness

Upwind spacing of surounding buildings (o] 30,0000 m
Upwind distance from zea to site 120.0 km
Upwind digtance from edge of town to site ] e
Altitude factor — [Sa) 1.100

Seasonal factor [Sg] 1.000

ARENRE

Probability factor (Sp] 1.000




=
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Building Wind Load CP3:ChV:Part2:1972 x|

Basicwind Speed [v]  [45.0 s oK

w ]
Cladding and Building Size [TlassB ~| Carcel |
Ground Roughness lm Help |
Site Location lm
Topography factor [S1] |1 .ooo
Statistical factor  [S3) |1 .ooo

Note The dialog depends on the Wind code.
2. Make any changes you require and then click OK.

Help For further information on the details for CF3 see "To modity
building wind load data” on page 390 or for BS 6399 see To
modify building wind load data” on page 371.

To modify the
snow loads

1. Select Building/Snow Load...

Building Snow Load

Basic Snow Load [Sh] ID.?DD kM Amé Cancel |
Help |

2. Change the details as necessary and then click OK.
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To modify the 1. Select Frame/Frame Definition...

frame definition
details |

r Frame 0K
Reference IFrame Type 1

Mumber of Spans I‘I 'l

™ Simple Gable Frame [Mon-design)

Cancel

dis

Help

[T Gable End - Far Face

Distance to Previous Frame IB.DDD

[T Gable End - Mear Face

m
Distance to Mext Frame IB.DDD m
Effective Frame Centres IB.DDD m

‘: Note This option allows you to change the basic definition details
of the frame shown in the current Frame window. If the

active window is not that for a frame, then the menu optionis
not available.

2. Change the Reference details as necessary.

‘: Note You cannot change the number of spans here, since you
cannot control where a span is to be added or which span is
to be deleted. However when you are editing the details for

the span geometry you can add or delete spans as
hecessary.

3. Ifyou do not want Portal Frame to design the frame, but you want to define
its details directly (for model completeness and without design tick Simple
Gable Frame (Non-design). and then click OK. The remaining details in the
dialog are not appropriate if you tick this option, and so they are removed.
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Note Although this option is primarily intended for gable frames
(as its title indicates), you can use it for any frame in your
structure which you dont want to design.

If the current frame is involved in the building grid system, then the
remaining details are dimmed, since they are automatically determined from
the grid. If the frame is not involved in the building grid, then you can enter
the appropriate details.

Frame Definition x|

r Frame oK
Reference IFrame Tupe 2

Mumber of Spans I‘I 'l

[~ Gable End - Far Face

Distance to Previous Frame IB.DDD

[~ Gable End - Mear Face

m
Distance to Mext Frame IB.DDD m
Effective Frame Centres IB.DDD m

Cancel

dis

Help

Calc. Eff. |

Note By default the initial frame that you define (Frame Type T)
is involved in the grid system and so these details are
dimmed. If you want to define your own frame centres rather
than have Fortal Frame use those calculated from the
building grid, then we suggest that you delete Frame Type 1
(you must first define another frame, since your project
must always contain at least one frame) and then not involve
your other frames in the building grid.
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If this frame is a gable frame, then tick the appropriate Gable End field
(Near Face if the gable will lie at the start of the building (grid line 1), Far
Face if it will lie at the end of the building). If you tick one of these options,
then the associated Distance field is not appropriate and is dimmed.

Enter the Distances that are required and click Calc. Eff. to calculate the
effective width of loading which is carried by this frame.

Once your details are correct click OK.

To change the
steel for the
building

When you define a portal building the region whose steel sections you want to
use and the default grade are taken from your preferences. You can change this
information for the entire building at once if necessary

1. Select Building/Design Steel...

Section Origin | Europe -
Cancel |

— Design
Grade

2. Select the region of origin and the grade that you want to use then click OK.
The region and grade that you specify will be applied to all members in all
frames in your project.

Adding a new
frame

Your project may contain as many frames as you like'. You can create a new
frame from scratch, or you can copy an existing frame and then modify it
appropriately.

1. Limited only by the memory and resources available to your computer.
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To add a new
frame

Select Frame/New...

Frame Definition = x|

Frame 0K
Reference IFrame Tupe 2

Cancel

ddi)

[ Gable End - Far Face R

Mumber of Spans I‘I 'l
l—

Distance to Previous Frame |6.0000

[~ Gable End - Mear Face

m
Distance to Mext Frame IB.DDDD m
Effective Frame Centres IB.DDDD m

Cal. Ef. |

Give the Reference of the frame, define the appropriate details and click OK
to define its details.

Help For further information on the definition of frames see
‘Defining the project’s first frame” on page 180.

Note If you place your frame onto the building grid, then the frame
centres that are used will be those calculated from the grid
system, and these will override any values that you specify
here. If this occurs, then when you close the Building Grid
dialog you will see a warning message to this effect.

Help see 'To define grid details” on page 175.

To copy an existing
frame

Select the Frame Definition or Analysis Results window for the frame that you
want to copy.
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2. Select Frame/Copy

A new frame will be created which is identical to the selected frame. This
frame will have a new reference based on the number of frames that already
exist in your project, you can then change this as necessary.

Help For further information on modifying a frame reference see
‘To modify the frame definition details” on page 163.

Selecting the
frame on which
to work

A project can contain as many frames as you like!. When you add a frame, or
copy an existing one you will automatically start to work on that new frame. You
can pick any frame in order to work on it.

To pick the frame
on which to work

1. Click the title of a window for the frame on which you want to work.

Help You can also pick the frame using the Project Workspace.
For further details see "To choose the frame on which to work”
on page 510.

Removing a
frame

In some cases you may find that your project contains frames that you no longer
need. You can delete these from the project.

To delete a frame

1. Make sure that you are working on the frame you want to remove.

1. Limited only by the memory and resources available to your computer.
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2. Select Frame/Delete...

Delete Frame x|

Fleaze confirm that pou wish to delete the
indicated frame.

‘Warning once the frame haz been deleted it
cannot be retrieved!

The frame to be deleted :-
Standard

Check that the reference is for the frame that you want to remove and then

click Yes to delete it.
ﬁ Caution Once a frame has been removed from the project in this way
its information can not be recovered.Please take care

when you use this feature.

Exporting Portal Frame provides a wide range of options to export information from your
information model in formats which you can use with other programs. These include other
¢ Portal CSC programs as well as those from external sources.
rom rorta

Frame These export facilities are in addition to the options to export material lists to
Excel.

Help For further information see "To export a materials list to
Excel”onpage 174

They are also in addition to the options to export reports to TEDDS or Word.

Help For further information see "To transfer the report to TEDDS”
on page 504 and "To transfer the report to Microsoft Word”
on page 505.
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To export aframe  When you have created a model in Portal Frame, you can immediately transfer
to adxffile the details of any frame to a dx f file. You can only obtain this information for
the frame Definition window.

As well as giving details of the sections (reference marks and sizes) the dx f file
includes the dimensions of the frame.

1. Click File/Export/Export to DXF...

EE T alal 2ix
Save ir: IE} Portal modeller j - I‘j‘ =

E documentation 1,dxF

File name: || Save I
Save as type: IDXF Files [*.dxf) j Cancel |

4

2. Enter the File name that you want to use and then click Save.

3. You will now see a dialog which allows you to give the size of the text that is
to be used in the dx f file.

DXF font size x|

Font Height I 60.0 mm

()8 I Cancel |
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4. Enter an appropriate value for the text size (which depends on the scale that
you feel appropriate for the dx f file) and then click OK to create the file.

To export the  When you have created a model in Portal Frame, you can immediately create
Structure viewtoa dxf files containing a plan and elevations of your structure. You can only obtain
dxf file this information when the Structure window is active.

1. Click File/Export/Export to DXF... and in this case you will see the DXF
Export: Building dialog.

DXF Export: Building x|

Plan
Left Elevation
Right Elevation

< Back I Mest » I Cancel | Help |

2. Tick the boxes for the views you want to create and then click Next>.
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3. You will see the DXF Export: Output dialog which gives the names of the files
which contain the views which you have requested and the folder in which
they will be placed.

DXF Export: Outpuk x|
Fath: IE:\My DocumentsPortal modeller', Browse... |

RH_Elewvation. dxf

< Back I Finizh I Cancel | Help |

‘: Note The default path is that of the folder containing your model.
You can change this as necessary.

4. Click Next> to see a dialog which allows you to give the size of the text that is
to be used in the dx f file.

o fontsze
Font Height | 60.0 mm
()8 I Cancel |

5. Enter an appropriate value for the text size (which depends on the scale that
you feel appropriate for the dx f file) and then click OK to create the file.
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To export model When you have created a model in Portal Frame, you can immediately transfer
details to 3D+  the physical model to 3D+' for drawing production.

1. Click File/Export/Export to 3D+...

EE T alal 2l
Save ir: IE} Portal modeller j - I‘j‘ =

File name:

Jocumentation Save I
Save as type: | 3D+ Meutral file [*.3dn) j Cancel |

pA

To export a model When you have created a model in Portal Frame, you can immediately transfer

to S-Frame  the model to S-Frame?. If you have performed a design in Portal Frame, then all
the section sizes will be transferred to S-Frame for you. You can use S-Frame to

analyse your entire structure and then use its link to S-Steel” to perform the
design of any members you require. There is no risk of changing the sizes that
Portal Frame has already determined for the main frame members, since these are
locked and excluded from an S-Steel design.

1. Assuming that you have purchased, installed and licensed a copy of 3D+.
2. Assuming that you have purchased, installed and licensed a copy of S-Frame.
3. Assuming that you have purchased, installed and licensed a copy of S-Steel.
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1. Click File/Export/Export to S-Frame... You will see a dialog which tells you
of any issues that have arisen during the export process.

I x|

IMFO: SFrame Export Started at 15:37:13
IMFO: SFrame Export Completed at 15:37:17

Cloze

Once the export is complete S-Frame launches and automatically loads the
exported Portal Frame model.

To export amodel When you have created a model in Portal Frame, you can immediately transfer it
to a MIS system  to any MIS system which can read the industry standard KISS file format.
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1. Click File/Export/Export to MIS...

EE T alal 2l
Save ir: IE} Portal modeller j - I‘j‘ =

File name:

Jocumentation Save I
Save as type: |KISS Expart file (% kss) j Cancel |

pA

2. Enter the File name that you want to use and then click Save to create the
file.

Toexporta When you have created a model in Portal Frame, you can immediately export the
materials list to  material list details of the members it contains to Excel, where you can work on it
Excel further.

1. Click File/Export/Export Material List to Excel.

2. Excel will launch and the transferred material list details will be shown.
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Building Grids in Portal Frame

When you have defined the different frames in your building you can assemble
these into a pseudo-3D building. You can then use the Wind Loading Generator
and Snow Loading Generator to calculate the wind and snow loads on the
building, or you could use this information to transfer the building data to a 3D
structural detailing package.

Defining grid
details

You define your building grid by specifying the frame type on each grid line the
number of which depends on your Building Definition’s No. of Bays.

To define
El grid details

1. Select Building/Grid...

X
Grid Line Offzet Frame Ref Abzolute Dist. | Bay Centres | Eff. Centres 0K |
[m] [m] [m] m
1 0.000 Frame Type 1 |00 2.000 37.500 Caned |
2 0.000 Frame Type 1 ~||2000 E.000 37.500 Help |
3 0.000 Frame Type 1 ~|3.000 E£.000 37.500
Insert
4 0.000 Frame Type 1 ~|[15.000 £.000 37.500 Ll
5 0.000 Frame Type 1 ;I 21.000 E.000 A7.R00 Delete |
[ 0.000 Frame Type 1 _~||27.000 E£.000 37.500
7 0.000 Frame Type 1 _~1|33.000 E£.000 37.500 -
Calc. Mext
8 0.000 Frame Type 1 _~||39.000 E£.000 37.500 |
9 0.000 Frame Type 1 _~||45.000 £9.000 37.500 Cale. All |
10 0.000 Frame Type 1 _~|[114.000 2.000 37.500  Cent
entres
& Absaolute
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This shows all the grid lines in your structure along which the portal frames
lie. The initial settings for this dialog are based on the information that you
entered in the Building Wizard as you created the project and on the details
for the first frame which you defined.

Help see 'Building Wizard - Building Definition” on page 147 and
Defining span geometry” on page 180.

2. For each grid line you can set the Offset of the frame as illustrated below.
This allows you to define a frame with fewer spans, and align these
appropriately.

Frame type 2
Offset for frame type 2
Frame type 2
Frame type 1 ‘ ‘
: Frame type 1
e [ i
: Frame type 1
- A T e i | — i
3 Frame type 1
j Frame type 1
B |

3. You can then pick the Frame type that you want to place on the grid line by
choosing its reference from the list which will show the references of the
different frames which you have created for this structure.
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4. With respect to the centres you can choose whether you want to define the
distances between the frames in terms of an Absolute dimension from some
set-out point, or in terms of the Centres between adjacent frames.

Note

If you change the frame centres from those you defined
initially you will see a warning message to tell you that those
loads which depend on the frame centres have been
automatically recalculated for you.




Chapter 9 : Building Grids in Portal Frame : 178

Caution If you have a series of frames of the same type (Frame Type
1 and so on), but these are at different centres, then Fortal
Frame will determine the most onerous centres and will use
this value as the Effective Centres for all frames of this

type.

If you do not want this to happen, then you will need to create
differing frame types with identical geometry (you can copy
one frame type to create as many variations as you like), and
then place these appropriately in your building so that each
frame type picks up the loading you intend.

x
Grid Line Offzet Frame Ref Absolute Dist. | Bay Centres | Eff. Centres 0K I
[m] [m] [m] {rn]

1 0.000 Gable Frame ~||o.000 £.000 2.000 Caned |
2 0.000 Frame Type 1 ~||5.000 E.000 E.000 Help |
3 0,000 Frame Type 1 /12000 £.000 £.000

Insert
4 0.000 Frame Type 1 ~|[18.000 £.000 £.000 Ll
5 0.000 Frame Type 1 ;I 24.000 E.000 E.000 Delete |
& 0,000 Frame Type 1 20,000 £.000 £.000 o |
7 0,000 Frame Type 1 26000 £.000 £.000
8 0.000 Frame Type 1 ~|[4z000 £.000 £.000 Ll iz |
g 0,000 Frame Type 1 48000 £.000 £.000 Calc. Al
10 0,000 Frame Type 1 - ||54.000 £.000 £.000 PR

enires
1 0,000 | e0.000 2,000

* Absolute

As soon as you change the frame reference the new effective
centres are calculated automatically.

If you need to change the number of frames in a structure, then you can pick
the line for one frame, and click Insert to add a new frame immediately
before the selected frame. If you need to remove a frame, then you can pick
its line in the table and then click Delete. If you are adding or deleting frames
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and you need to change the frame centres, then you can ripple the changes
through your structure quickly by judicious clicking of Calc. Next and/or
CalcAll.

Once you have the grid arrangement that you require click OK.
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10

Span Definition in Portal Frame

When you create a new project in Portal Frame you give its reference details and
use the Building Wizard to define the basic building details. Only when you have
done this can you continue and define the span details for the first frame.

Defining the
project’s first
frame

When you create a new project and have given the basic building details Portal
Frame automatically allows you to define the first frame’s geometry.

Help For further information see "To define a new project” on
page 145 and "Building Wizard” on page 145.

Adding a new
frame

If you are adding a new frame to a project, then you define the frame details and
then continue to define the geometry of the frame.

Help For further information see "Adding a new frame” on
page 165.

Defining span
geometry

If you are defining a new project, or adding a new frame you will be asked to
define the geometry of the span as part of the creation process.

Caution Your project definition is not complete until you have defined
the first frame’s details. If you do not complete these frame
details you will lose the other details that you gave in the
Building Wizard.
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1. Select Frame/Span Definition to see the Span Definition property sheet. (This
step is only required if you are changing the details for a frame as otherwise
you will automatically see the Span Definition property sheet.) The property
sheet will be configured to show the number of spans that you have specified
or previously defined.

x
Spanz | Haunchesl Bases I Walley Beamsl Eranesl Ties I Floors I Parapetsl
1§ Edit Span Type...l
m]
Span2 Standard 30000 X [m) Edit Span Data
v (m) |
Span3  Standard 30000 X (m) 0.000 15.000 .
¥m 6000 11.480 Minor Span |
Copy Span |
Add Span |
Delete Span |
QK I Cancel | Help |

To define
ﬂl span
geometry
To pick a span type

E

When you are defining a new frame the Spans page has all span types set to
standard and their details are zeroed. The information for a span depends on its
type and you must therefore set this first.

Note

Example

The information also depends on any existing information for
the spans to either side of it.

If you have defined the right base and eaves level of the span
to the left of this one the left base and eaves level of this
span will show these values.
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1. Select aline in the table that shows the details for the span whose type you
want to change.

‘: Note If you want to use a standard span, then you do not need to
change it, you can click Edit Span Data to give its details

immediately.

2. Click Edit Span Type... to see the Span Types dialog.

& Standard : po— |
 Asymmetric

" Monapitch M
" Propped

" Flat Top

7 Manzard

3. Select the Type of span and then click OK to proceed to the Span Input dialog
for that type.

Help For further information on the dialog for the different span
types see:
o Todefine a standard span”on page 1864,
» 'Todefine an asymmetric span”on page 186,
o Todefine a monopitch span” on page 1869,
» 'Todefine a propped span” on page 191,
» 'Todefine aflat top span” on page 194,
» 'Todefine a mansard span”on page 197.
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4. Complete this dialog and click OK to return to the Span Definition property
sheet which will reflect the span details.

5. Continue this process until you have defined all spans.

Help The Copy Span and Mirror Span options enable you to
duplicate or reflect details of existing spans to build up your
total frame layout. For further information see:

“To mirror span details” on page 200,
"To copy span detalls” on page 2071.

6. Now you can continue and define the details for the haunches, bases, valley
beams and any other additional steelwork that you require.

Help For further information see:

‘Haunch Geometry in Fortal Frame” on page 204,
‘Column Base Fixity in Fortal Frame” on page 209,
‘Valley Support Fixity in Portal Frame”on page 218,
‘Crane Geometry in Fortal Frame” on page 221,

"Tie Geometry in Portal Frame” on page 225,
‘Farapet Geometry in Portal Frame” on page 234

7. Once your span details are complete click OK to return to the main Portal
Frame window which will show your frame diagrammatically.
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To define a
standard span

You define or edit a standard span using the Standard Portal dialog.

Standard Portal Span 1 x|
—Span Lh E aves -» Apex
& Slope ID.D deg z I |
Distance | ance
C Rise Joooon ey |
elp
rLh:
& Eaves Level l—
0.0000 m
71145 Haurch Level
rLhBase Rh Baze
" Valley Beam l—  Valley Beam
0.0000 m ID.DDDD m
& Colurnn Bage Level & Column Base Level

This allows you to define portal frames of the type shown below.

Standard span dimensions

Eaves Rise

Underside

Span distance

Note : t and ¥ mark
alternative dimensions
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Standard span start and end points

End
End

e
.
T

Start

\

-

o

I
Start

1. Enter the Span Distance.

2. Pick the way in which you want to define the apex position and then enter
the Slope or the Rise.

3. Pick the method that you want to use to define the Left Hand Eaves Level
and enter the appropriate value.

E Example You would probably use the Underside of Haunch option
in order o achieve a minimum clear height.
A‘ Note The right and left hand haunches are at the same level for
this type of portal.

4. Pick the left hand base Type (and for a column base enter its Level).

Help You can set the default level for your bases, see “To set frame
preferences” on page &7,
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5. If necessary change the Type and Level of the right hand base.

6. Once your details are correct click OK to return to the Span Definition

property sheet.

Note

To define an
asymmetric span

Asymmetric Portal Span 2

If any of your details are invalid they will show as red text.
Simply rest the pointer over the text to see the valid range.

You define or edit an asymmetric span using the Asymmetric Span dialog.

Cancel |

—Span ~LhEavesrdpes————————————
Distance ID.DDDD m
Distance | & Slope Joo deg
" Rise ID.DDDD m
rLh:  Rih:
& Eaves Level £ onan & Eaves Level 0.0000
. m . m
71145 Haurch Level 7 U/S Haunch Level
rLhBase —FRhEBase
" Valley Beam l—  Valley Beam
0.0000 m 0.0000 m
& Colurnn Bage Level & Column Base Level

Help |
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This allows you to define portal frames of the type shown below.

Asymmetric span dimensions

ol
Rayin
2
S 3=
> | = . — > =
e £ zE K
T4 B 3|2 E|=

5 7Y

S Note : 1, ¥ and & mark L <

S alternative dimensions 5|s

ol IE T o
83 &3
> >
L1353 . FRL EIA
Span LH Eaves to Apex
Span Distance
Asymmetric span start and end points

© ©
b &
A A
5 5
A Ll ] R N

1. Enter the Span Distance.
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Enter the horizontal Distance to the apex from the eaves. Pick the way in
which you want to define its vertical position and then enter the Slope or the
Rise.

Pick the method that you want to use to define the Left Hand Eaves Level
and enter the appropriate value.

Example  You would probably use the Underside of Haunch option
in order to achieve a minimum clear height.

Enter the Right Hand Haunch Level similarly.
Pick the left hand base Type (and for a column base enter its Level).

Help You can set the default level for your bases, see “To set frame
preferences” on page &7,

If necessary change the Type or Level of the right hand base.

Once your details are correct click OK to return to the Span Definition
property sheet.

Note If any of your details are invalid they will show as red text.
Simply rest the pointer over the text to see the valid range.
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To definea You define or edit a monopitch span using the Monopitch Span dialog.
monopitch span

Monopitch Portal

X
—Span —Slope ok |
" LhEaves -» Rh Eaves
Cancel |
Distance ID.DDDD m " LhEaves <- RhEaves ID.D deg
& LhEaves - Bk Eaves Level M
—Lh —Rh:
o o
Eaves Level £ onan " Eaves Level 0o "
71145 Haurch Level 1145 Haunch Level
rLhBase —FhEBase
o o
Walley Beam 0. onan " Walley Beam 0. onan "
& Colurnn Bage Level & Column Base Level

This allows you to define portal frames of the type shown below.

Monopitch span dimensions

RH Eaves

3 @ S-S --oucoDooo=tio - |
~ |~ e -e - — — I —_ .
< —— - — Iz )
§ = Slope (#) 3|Q '
= | — ‘Al '
S|e TE 213

w|s ) —= [T '
o g Ee] '
5 i ° g c| e .
. [ Note : t, ¥ and @ mark E :
\ - S alternative dimensions T :
; S\g .
< ;

w T w
wv m '
| ST 33|

, T

RN FEL =411

Span Distance

Level (n)
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Monopitch span start and end points

End

End

Start

Start

Enter the Span Distance.

Pick the way in which you want to define the vertical position of the right
hand eaves and then enter the Slope, Rise. If you pick the options to use the
Levels, then the details you define for the eaves define this data.

Pick the method that you want to use to define the Left Hand Eaves Level
and enter the appropriate value.

Example  You would probably use the Underside of Haunch option
in order to achieve a minimum clear height.

Pick the left hand base Type (and for a column base enter its Level).

Help You can set the default level for your bases, see “To set frame
preferences” on page &7,

Similarly set the Type or Level of the right hand base.
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6. Once your details are correct OK to return to the Span Definition property

sheet.

A‘ Note If any of your details are invalid they will show as red text.

Simply rest the pointer over the text to see the valid range.

Todefinea You define or edit a propped span using the Propped Span dialog.

X
ok |

Cancel |

propped span
Propped Portal Span 2
—Span —Lh Eaves -> Apex
Distance Jooooo g
Distance | * Slope Joo deg
" Ris | E
rLh:  Rih:
& Eaves Level & Eaves Level
IB.DDDD m ID.DDDD m
71145 Haurch Level 7 U/S Haunch Level
—LhBaze Frop Fih Baze
" Yalley Beam " Yalley Beam

& Colurnn Bage Level

ID.DDDD m

Frop Base Level

ID.DDDD m

& Colurnn Bage Level

ID.DDDD m

Help |
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This allows you to define portal frames of the type shown below.

Propped span dimensions

Slope ($)

LH Eaves Rise
Level ()] (+

Note : t,  and & mark
alternative dimensions

g :

| Ble :

5 > :
LSS BRL

Span LH Eaves to Apex |

Underside LH
Haunch Level (1)
Underside RH
Haunch Level (o)

RH Base
ﬂLevel
H

Span Distance

RH Eaves
Level (n)

Propped span start and end points

End

e

Start

End

.
T

Start

1. Enter the Span Distance
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Enter the horizontal Distance to the apex from the eaves. Pick the way in
which you want to define its vertical position and then enter the Slope or the
Rise.

Pick the method that you want to use to define the Left Hand Eaves Level
and enter the appropriate value.

Example  You would probably use the Underside of Haunch option
in order to achieve a minimum clear height.

Define the Right Hand Haunch Level similarly.
Pick the left hand base Type (and for a column base enter its Level).

Help You can set the default level for your bases, see “To set frame
preferences” on page &7.

If necessary change the Type or Level of the right hand base.
Enter the prop base level.

Once your details are correct click OK to return to the Span Definition
property sheet.

Note If any of your details are invalid they will show as red text.
Simply rest the pointer over the text to see the valid range.
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To defineaflattop You define or edit a flat top span using the Flat Top Span dialog.

span

Flat Top Portal Span 2

—Span

Distance

ID.DDDD m

Lh Eaves->Lh Apex

ID.DDDD m

Lh Eaves->Rh Apex

ID.DDDD m

—Lh Eaves -» Lh Apex

& Slope ID.D deg
 FRise IU.DDDD .
rLh:  Rih:

& Eaves Level

71145 Haurch Level

& Eaves Level

[Eoooo o

[Eoooo o

7 U/S Haunch Level

LhBase

" Valley Beam

& Colurnn Bage Level

—FRhBase

 Valley Beam

ID.DDDD m

ID.DDDD m

& Column Base Level

Ok

Cancel

ddf].

Help
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This allows you to define portal frames of the type shown below.

Flat top span dimensions
3 = - - - - s s s o B
sE | Slope (#) 8=
= ‘ = = ==
w - i__’ x 2 w| e
SE L g IE z
. & k7]
: %% Note : t, ¥ and = mark g -
‘ 5|< alternative dimensions cig
: © o g
g 7 g
| a8z 33
1 IS o FFL =3
Span LH Eaves to LH Apex
Span LH Eaves to RH Apex
Span distance
Flat top start and end points
Q0 Start End| /&5 %
5’@“ G B R St&rp
© ge}
c c
w w
A A
5 5
5 e e F FL ............................................. == “

1. Enter the Span Distance.
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Enter the horizontal Distance from the left hand eaves to the left hand apex
and that from the left hand eaves to the right hand apex.

Pick the method that you want to use to define the vertical position of the left
hand apex and then enter the Slope or the Rise.

Enter the Left Hand Eaves Level and enter the appropriate value.

Example  You would probably use the Underside of Haunch option
in order o achieve a minimum clear height.

Similarly enter the Right Hand Eaves Level.
Pick the left hand base type (and for a column base enter its Level).

Help You can set the default level for your bases, see “To set frame
preferences” on page &7.

If necessary change the Type or Level of the right hand base.

Once your details are correct click OK to return to the Span Definition
property sheet.

Note If any of your details are invalid they will show as red text.
Simply rest the pointer over the text to see the valid range.
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To define a
mansard span

Mansard Portal Span 2

& Slope ID.D deg
" Rise IU.UUUU m

—Span
Distance LhEaves->Lh Apex  LhEaves>fpex Lh Eaves->Rh Apex
Jooooo o [O0000 Jooooo Jooooo g

—Lh Eaves->Lh Apex — Lh Apex->Ape

& Slope ID.D deg
" Rise IU.UUUU m

rLh:

=

& Eaves Level

71145 Haurch Level

[Eoooo o

& Eaves Level

[Eoooo o

7 U/S Haunch Level

LhBase

" Valley Beam l—
0.0000 m

& Colurnn Bage Level

—FRhBase
 Valley Beam

ID.DDDD m

& Column Base Level

To define or edit a Mansard span you use the Mansard Span dialog.

Ok

Cancel

ddf].

Help
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This allows you to define portal frames of the type shown below.

Mansard span dimensions

Slope (8)

8z
o - —
gie gle
N SE Notes : zZ 8|
T4 5/g alternative dimensions: | 3|9 Zs
2 9 t-LH column, e 9
: o5 +-LH eaves - LH apex, S5
: cle cic
; 2|5 § - LH apex - apex, S|5
o T 1 - RH column T o
| 8= &g
x| /3
I ... EELJ-- el 1
Span LH Eaves to LH Apex
Span LH Eaves to Apex
Span LH Eaves to RH Apex
Span distance
Mansard span start and end points
©
&
A A
v L] EF L. .. )

1.

Enter the Span Distance.
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Define the horizontal Distances from the left hand eaves to the left hand
apex, the apex and the right hand apex.

Pick the way in which you want to define the vertical position of the left hand
apex and then enter the Slope or the Rise.

Note These details are also used to determine the vertical
position of the right hand apex from the right hand eaves.

Similarly define the vertical position of the Apex from the left hand apex.

Pick the method that you want to use to define the Left Hand Eaves Level
and enter the appropriate value.

Define the Right Hand Eaves Level similarly.
Pick the left hand base Type (and for a column base enter its Level).

Help You can set the default level for your bases, see “To set frame
preferences” on page &7.

If necessary change the Type or Level of the right hand base.

Once your details are correct click OK to return to the Span Definition
property sheet.

Note If any of your details are invalid they will show as red text.
Simply rest the pointer over the text to see the valid range.
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To mirror span  Portal Frame allows you to mirror the information from one span to one or more
details of the others.

Frame Span Definition : Frame Type 1 ﬂ

Spanz | Haunchesl Bazes I Walley Beamsl Eranesl Ties I Floors I Parapetsl

3 E  Cdt Span Type...l
£.000 11.460 £.000

Span2  Standard 30000 X(m] 0,000 15.000 30.000 '

Yiml G000 11.460 £.000 Ml
Span3  Standard 30000 X(m] 0,000 15.000 30.000 .

¥iml 6000 11,4580 £.000 Mirror Span |
Spand  Standard 0000 X(m]  0.000 0.000 0.000

' [m] 0.000 0.000 0.000 Copy Span |
Add Span |
Delete Span |

QK I Cancel | Help |

1. First define the span that you want to mirror. Now select a line relating to that
span on the Span Definition property sheet and click Mirror Span. You will
see the Mirror Span dialog.

Mirror Span - Span 1

Target Span ITvDe I

Span 2 Asymmetric
Span 3 Asymmetric Faneel |
Span 4 i

Help |

2. Select the span(s) to which you want to mirror the selected spans details and
click OK. The details for the mirrored spans will be reflected in the Span
Definition property sheet.
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To copy span  Portal Frame allows you to copy the information for one span into any of the
details  others.

Frame Span Definition : Frame Type 1 ﬂ

Spanz | Haunchesl Bazes I Walley Beamsl Eranesl Ties I Floors I Parapetsl

3 E  Cdt Span Type...l
£.000 11.460 £.000

Span2  Standard 30000 X(m] 0,000 15.000 30.000 '

Yiml G000 11.460 £.000 Ml
Span3  Standard 30000 X(m] 0,000 15.000 30.000 .

¥iml 6000 11,4580 £.000 Mirror Span |
Spand  Standard 0000 X(m]  0.000 0.000 0.000

' [m] 0.000 0.000 0.000 Copy Span |
Add Span |
Delete Span |

QK I Cancel | Help |

1. Completely define the span that you want to copy, and return to the Frame
Span Definition property sheet.

2. First define the span that you want to copy. Now select a line relating to that
span on the Span Definition property sheet and click Copy Span. You will see
the Copy Span dialog.

Copy Span - Span 1

Tarast Span | Type |
Span 2 Asymmetric

Span 3 Asymmetric Faneel |
Span 4 i

Help |
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Select the span(s) to which you want to copy the selected spans details and
click OK. The details for the copied spans will be reflected in the Span
Definition property sheet.

To modify
ﬂl the span

geometry

Select Frame/Span Definition

Hot spot  Click the Span hot spot (shown by blue text and surrounded
by a blue box) for the span that you want to change.

You will see the Span Definition property sheet. Select a line relating to the
span you want to change and then click Edit Span Data. You will see the
dialog appropriate to that span type.

Note If you want to change the Ty pe of span, then select aline
relating to that span and click Edit Span Type. Scelect
the new Type of span then click OK. You will then see the
dialog for the new span type.

When you have made all your changes click OK to close the Span Definition
property sheet. The graphical display will show the amended frame details.

Toadd aspantoa
frame

Click Add Span... you will see the Add Span dialog.

" Add ta Lh End

" Inzert Before Span |1 'l Cancel |
@ Addto RhEnd Help |




Chapter 10 : Span Definition in Portal Frame : 203

A‘ Note If your frame already has the maximum number of 5p9mé1
Add Span... isdimmed.

2. Select the position where you want to add the new span and then click OK.

3. The Span Definition property sheet will show the new span. You can define its
details directly in any way you like.

Todeleteaspan 1. Selecta line relating to the span which you want to delete and then click
from a frame Delete Span. You will be asked to confirm the deletion.

Portal Frame

Take note of the message and respond appropriately.
2. Ifyou click OK the span will be deleted with all its details.

‘: Note You can not delete the only span in a frame,

Caution You can not undo this action. Please take due care when
using this feature.

1. This depends on the version of Portal Frame you are using.




[
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11

Defining
haunch
geometry

To modify
the haunch
geometry

Haunch Geometry in Portal Frame

Portal Frame lets you define the length and depth of each haunch.

If you have set eaves or apex haunch preferences the Span Definition Haunches
page will show the values calculated in accordance with these. Otherwise you will
see No haunch against each haunch.

Help For further information see "To set frame preferences”on
page &67.

1. Select Frame/Span Definition... and the Haunches tab.

Frame Span Definition : Frame Type 1 ﬂ

Span: Haunches | Bases I Walley Beamsl Eranesl Ties I Floors I Parapetsl

! h [ Edit Haunch... |
Span 1 Apex Lh Haunch  1.500 0.400 0.E11
Span 1 Apex Bh Haunch 1.500 0.400 0.E11
Spari 1 R Haunch 3.000 0e00 0617 Ml
Span 2 Lk Haunch 3000 0600 0E17
Span 2 Apex Lh Haunch 1500 0,400 0611 Copy Haunch.. |
Span 2 Apex Bh Haunch  1.500 0.400 0.E11
Span 2 Rh Haunch 2000 0600 0E17
Span 3 Lk Haunch 3000 0600 0E17

Span 3 Apex Lh Haunch 1,500 0.400 0.E11 —
Span 3 Apex Bh Haunch  1.500 0.400 0.E11
Span 3 Rh Haunch 3.000 0.600 0573
Span 4 Lh Haunch 0.000 0.000 0.000 LI

QK I Cancel | Help
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Select the haunch you want to amend and then click Edit Haunch to see the
Haunch dialog.

x|
Length oo g oK |
' Use Depth IW m Cancel |
7 Uze Maw. Depth Available W m Help |

x|
Length Jisooo g oK |
' Use Depth W m Cancel |
7 Uze Maw. Depth Available W m Help |
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3. Enter the Length and Depth of your haunch.

4. If the column (eaves haunch only), rafter and haunch section sizes are
known (as for a check design or after an automatic one) you can pick Use
Maximum Available Depth to use the calculated maximum possible depth.

ﬁ Caution The maximum depth is calculated for the current section
sizes. If these change you will need to check that the depth of

haunch can be achieved with the new sections.

‘: Note The haunch is only checked in the context of the entire frame
when you OK the Span Definition property sheet.

5. Once your haunch details are correct click OK to return to the Haunches
page of the Span Definition property sheet.

To copy haunches  Portal Frame allows you to copy the information for one haunch to all other
haunches within the frame.
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1. Select the line for the haunch you want to copy on the Haunches page and
then click Copy Haunch to see the Copy Haunch dialog.

¥ Length
¥ Depth |
¥ Use Max. Available

¥ Show Eaves Haunches

[~ Show &pes Haunches

Span 1 Bh Haunch
Span 2 Lh Haunch
| Span 2 Bk Haunch
: Span 3 Lh Haunch 2y
Span 3 Rh Haunch Eav
4] | B Help |

2. Tick the options to indicate the information you want to copy.

IfyoutickUse Max. Available then the maximum depth

‘: Note
available for each target haunch will be calculated and used

and not the maximum depth of the source haunch.

3. Tick the haunches that you want to see in the target haunch list.

4. Select the target haunches and then click OK. The details of the copied
haunches will be updated on the Haunches page.

Select the haunch that you want to delete and click Delete Haunch. The
Haunches page is updated to show No Haunch.

—

To delete a haunch
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V Tip If you want to delete several haunches, then you will find it
quicker to delete a single one, and then copy it to all other
locations which need haunches deleting.
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12

Defining base
properties

To define
él base

properties

Column Base Fixity in Portal Frame

You can define each base in your frame as being pinned, fixed or spring and give

the associated details.

Help Valley beams are treated differently, see "Valley Support
Fixity in Fortal Frame” on page 218.

The Span Definition Bases page shows a summary for each column base and prop
base in your frame. You define the details for each of these bases identically.

1. Select Frame/Span Definition... and pick Bases.

Frame Span Definition : Frame Type 1

Spansl Haunches Bases |Valle_l,l Beamsl Eranesl Ties I Floorsl Parapetsl

Restrained Restrained
Stability  Restrained Fiestrained Free
Span1RhBaze Pinned 0.000 ULS Fiestrained Fiestrained Free .
5LS Restrained Restrained Free et Bere.. |
Stability  Restrained Fiestrained Free
Span 2 RhBaze Pinned 0.000 ULS Fiestrained Restrained Free Copy Base... |
5LS Restrained Restrained Free
Stability  Restrained Fiestrained Free
Span 3RhBaze Pinned 0.000 ULS Fiestrained Fiestrained Free
5LS Restrained Restrained Free
Stability  Restraine Restrained Free T
« f _>l_I
QK I Cancel | Help
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2. Select a base and click Edit Base... to change its details. You will see the Base
property sheet.

0K | Caced | Hep |

3. Pick the type of base that you want to use and give any necessary additional
information (as covered in the following sections of the User’s Guide) then
click OK to return to the Span Definition property sheet.

To definea pinned 1. Pick Pinned.

base
No further information is required so click OK return to the Span Definition

property sheet.
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Pick Spring. Three new pages are added to the property sheet so that you
can define the details at the Ultimate and Serviceability Limit States and also
the details that you want to use for the P292 frame stability check.

To definea spring 1.
base

Rotational stiffness and capacity settings for LS will, i
greater, ovenide those for Frame Stability.

OK I Cancel Help
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Ultimate Limit State 2. Pick the ULS tab to set the details for the ultimate limit state.

Foity ULS | sLS | Stabifty |

r Vertical
¥ Restrained

" Stiffness ID.D kcN/m

r Horizontal

' Restrained

" Stiffness ID.D leN/m
r Rotational

" Stiffness ID.DDD lNm/rad Set 10% |

IS

Free I Fis Stifrness

—Capacity

% Percent %

" Moment ID.D—kNm
0K | Caced | Hep |

3. For the vertical and horizontal directions pick Restrained or pick Stiffness
and enter a value which models the movement of the base in that direction.

4. For the rotational direction pick Stiffness and enter a value which models
the rotational characteristics of the base or pick Free if the base provides no
rotational stiffness.

‘: Note Once the column size is known you can use Set 10% to set
the stiffness to 10% of the stiffness of the column section.
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Note Ifyoudontwant Fortal Frame to automatically change the
stiffness of the base if you change the frame geometry or
sections then tick Fix Stiffness.

If you want to limit the ULS moment capacity of the base to less than 100% of
that of the column to which it is connected, or to a specific value if site
conditions necessitate this, then pick the appropriate option and enter the
requisite value.

Caution If you specify the Moment capacity your base must be able
to provide this capacity at the Ultimate Limit State.
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Serviceability Limit
State

6. Pick e the SLS tab to set the stiffnesses of the base at the Serviceability Limit

State.

Foity | ULS  SLS | stabifty |

r Vertical

I

" Stiffness ID.D kcN/m

r Horizontal

¥ Restrained
" Stiffness ID.D leN/m
r Rotational
" Restrained
" Stiffness ID.DDD lNm/rad Set 20% |
% Free

I~ Fix Stiffriess

0K | Cancad | Hep

7. For the vertical and horizontal directions pick Restrained or pick Stiffness
and enter a value which models the movement of the base in that direction.

8. For the rotational direction pick Restrained, Free, or pick Stiffness and
enter a value which models the rotational characteristics of the base.

Note

Once the column size is known you can use Set 20% to set
the stiffness to 10% of the stiffness of the column section.




Chapter 12 : Column Base Fixity in Portal Frame : 215

Frame Stability
Condition

Note Ifyoudontwant Fortal Frame to automatically change the
stiffness of the base if you change the frame geometry or

sections then tick Fix Stiffness.

9. Pick the Stability tab to set the stiffnesses of the base at the P292 Frame

Stability check.

Fodty | ULS | SLS  Stabilty |

r Vertical
el

" Stiffness ID.D kcN/m

r Horizontal

' Restrained
" Stiffness ID.D leN/m
r Rotational
" Stiffness ID.DDD lNm/rad Set 10% |
IS
Free I Fis Stifrness
—Capacity

% Percent I‘I.D %
 Moment ID.D kNm

0K | Cancad | Hep

10. The vertical and horizontal directions are ignored for this check. They are
shown to keep the dialog layout similar between pages.

11. For the rotational direction pick Stiffness and enter a value which models
the rotational characteristics of the base or pick Free if the base has no

rotational stiffness.
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Note Once the column size is known you can use Set 10% to set
the stiffness to 10% of the stiffness of the column section.

Note Ifyou dontwant Portal Frame to automatically change the
stiffness of the base if you change the frame geometry or
sections then tick Fix Stiffness.

The rotational capacity of the base is set at the nominal value specified for
this check. This is 1% and you can not change this. However the stiffnesses
and rotational values are compared with those set on the ULS page, and
where the value on that page is greater than the one set here, then the larger
value will be used in the P292 check.

Example If you have Restrained set onthe ULS page and you enter a
value of 1000 kNm/rad here, then the larger value from the
ULS page will be used.

If you have a percentage capacity of 10% set on the ULS
page, then this will be used rather than the default value of
1% set on this page.

Help For further information on the P292 check "SCI publication
F292" on page 858.

12. Once your spring base details are complete click OK to return to the Span
Definition property sheet which will summarise its details.
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To copy the details 1. Select the line for the base you want to copy and then click Copy Base... to
for a base see the Copy Column Base dialog.

Copy Column Base - Span 1 Lh Base |

Span 1 RhBaze ;
Span 2 Rh Baze Cancel
Span 3Rh Baze

Span 4 Rh Baze

Help

2. Select the target bases and then click OK to perform the copy.
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13

Valley Support Fixity in Portal Frame

You can set fixities for each valley beam in your frame.

Help Column and prop bases are treated differently, see "Column
Base Fixity in Fortal Frame” on page 209.

Defining valley

The Span Definition Valley Beams page shows a summary for each valley beam in
your frame.

beam
Properties

¥_ | To define
valley beam
properties

1. Select Frame/Span Definition... and pick the Valley Beams tab.

Frame Span Definition : Frame Type 1 ﬂ

Spansl Haunchesl Bazes “alley Beams | Cranesl Ties | Floorsl Parapetsl

| Span 3 RhValley Beam

Edit Beam... |
Copy Beam... |

| |+
QK I Cancel | Help




Chapter 13 : Valley Support Fixity in Portal Frame : 219

2. Select a beam and click Edit Beam... to change its details. You will see the
Stiffness property sheet.

Wertical ok

Cancel

7 Stiffress ID.DDD kM A

r Horizontal

dis

Help

& Festrained

" Stiffress IU.DDD KN/

r Rotational

" Free
& Festrained

7 Stiffress ID.DDD kMm/rad

3. For the vertical and horizontal directions pick Restrained or pick Stiffness
and enter a value which models the movement of the base in that direction.

4. For the rotational direction pick Restrained, Free, or pick Stiffness and
enter a value which models the rotational characteristics of the base.

5. Once your valley beam details are complete click OK to return to the Span
Definition property sheet which will summarise its details.
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To copy the details 1. Select the line for the valley beam you want to copy and then click Copy
for a valley beam Beam... to see the Copy Valley Beam dialog.

Span 2 RhValley Beam
Span 3 RhValley Beam Faneel

[t
[ ]

Help

2. Select the target valley beams and then click OK to perform the copy.
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1 4 Crane Geometry in Portal Frame

You can add a single crane to any span of your frame. When you have added
cranes are defined you can then define the loads they apply and include these in
your design.

Defining crane You add cranes to your frame from the Cranes page of the Span Definition
geometry property sheet.
x|

Spansl Haunchesl Bases I Walley Beams  Cranes | Ties I Floorsl Parapetsl

|Span ILeveI[m] |Lh Eccen. fm) [Rh Eccen [m

I Add Crane... |
Edit Crare... |
Delete Crane |
Copy Crane... |

QK I Cancel Help

Toadda 1. Select Frame/Span Definition... and pick the Cranes tab.
ﬂl crane
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2. Click Add Crane to see the Crane dialog.

x|
Lewvel W m Cancel |
Attach to Eccentricity Help |

IV Lhs Lhs |n.nuo
I~ Rhs Rhs [0.000

A‘ Note If you have a crane in every span Add Crane will be dimmed.

The dimensions that you need to give are clearly indicated on the diagram.

m
m

Crane dimensions

Crane Eccentricity

Crane Level

1. Pick the Span and Crane Number. (If a span already has a crane, then it will
not appear in the list.)

2. Enter the Level of the crane and its left and right hand side Eccentricities.
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3. Ifthere is no column for the crane to attach to at one side of the span
(because you put a valley beam there), then the Attach to box for that side is
dimmed.

A‘ Note The crane is only checked in the context of the entire frame
when you OK the Span Definition property sheet.

4. Once the details are correct click OK to return to the Span Definition property
sheet.

To copy cranes 1. Select the line for the crane that you want to copy and then click Copy Crane
to see the Copy Crane dialog.

Copy Crane - Span 1 Crane 1

Target Crane
Span 2 Crane 1

Span 3 Crane 1 Cancel |
Span 4 Crane 1
Help |

2. Select the target crane(s) and click OK to return to the Span Definition
property sheet which will show your changes.
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To modify the 1. Select the crane you want to modify on the Cranes page and then click Edit
details for a crane Crane to see the Crane dialog completed with the details for that crane.

X
ISpan‘I Crane 1 'l “

Lewvel |5.DDD m Cancel |
Help |

Attach to Eccentricity

IV Lhs Lhs |n.400
I~ Rhs Rhs [0.000

m
m

2. You cannot change the span and crane number so this is dimmed.

3. Make the modifications you require and click OK to return to the Span
Definition property sheet.

V Tip You can use Copy to update cranes as well as create them.

Todeleteacrane 1. Select the crane that you want to delete on the Cranes page and then click
Delete Crane.
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1 5 Tie Geometry in Portal Frame

You can define ties in any span of the frame and include their effects in your
design.

Defining tie Youadd ties to your frame from the Ties page of the Span Definition property
geometry sheet.
x|

Spansl Haunchesl Bases I Walley Beamsl Cranes  Ties | Floorsl Parapetsl

|Span |Type |Location ILeveI[m]

! Add Tie... |
Edit Tie... |
Delete Tie |
Copy Tie |

QK I Cancel Help

ﬁl Toaddatie 1. Select Frame/Span Definition... and pick the Ties tab.
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2. Click Add Tie to see the Tie dialog.

& Vielding Tie

Span 1 Tie I
 Type Cancel |
b |

 Tie - Strut

r Location
" Rafter
 End of Haunch
% Eaves
1145 Haunch

" Column - Level ID.DDDD m

" Floor

Note If you the maximum number of ties in every span Add Tie will
be dimmed.

3. Select the Span and Tie Number. If you have a tie in a location, then it will
not be shown in the list.

Note The options are limited by the number of spans in your frame,
the ties that you have already defined and the maximum
number of ties that your edition allows.

4. Pick the Type of tie that you require:

« A yielding tie is one that can only take tension. If it would go into
compression Portal Frame handles the frame as though the tie does not
exist. Such ties would usually have yielded at ultimate limit state, although
this depends on the properties that you give them.
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« A tie-strut can take both tension and compression. If the tie goes into
compression Portal Frame takes account of this in the design of the frame.
If you use a tie-strut you must ensure that the section that you use can
carry the applied compressive force without buckling or yielding.

Enter the Location of the tie.

The diagrams below show the various locations in a standard span.

Standard Span Tie Locations

Rafter tie
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Standard Span Tie Locations (Continued)

Haunch end tie

Eaves tie
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Standard Span Tie Locations (Continued)

Haunch underside tie

Column tie

Finished Floor Level
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Standard Span Tie Locations (Continued)

Floor Tie
* “;-_-_---.

Finished Floor Level

6. You need to enter the Level for a column tie. This must be at least 0.1 metres
below the bottom of the lowest haunch and the same distance above the floor
level (taken as 0.000 metres).

Note The tie is only checked in the context of the entire frame
when you OK the Span Definition property sheet.

7. Once the details are correct click OK to return to the Span Definition property
sheet.
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To copy ties 1. Select the line for the tie that you want to copy and then click Copy Tie to see
the Copy Tie dialog.

Copy Tie - Span 3 Tie 1 x|

0K

*) Cancel
Span 4 Tle 1 Yleldlng Tle

L L[“

Help

2. Select the target ties and click OK to perform the copy and return to the Span
Definition property sheet which will show your changes.

To modify the 1. Select the line for the tie you want to amend and click Edit Tie to see the Tie
details for a tie dialog with the current tie details.

| oK, |
Cancel |
e |

Help

 Tie - Strut

r Location
" Rafter
 End of Haunch
&+ Eaves
1145 Haunch

" Column - Level ID.DDDD m

" Floor
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2. You cannot change the span and tie number so this is dimmed.

3. Make the modifications you require and click OK to return to the Span
Definition property sheet.

V Tip You can use Copy to update ties as well as create them.

To delete a tie  If you have generated a tie that is not required for any reason, then it is easy to
delete it in Portal Frame.

1. Select the tie that you want to delete on the Ties page and then click Delete
Tie.
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16

Floor Geometry in Portal Frame

You can define floors in any span of the frame and include their effects in your
design.

Defining floor
geometry

You view the floors in your frame through the Floors page of the Span Definition
property sheet. You add floors into your frame using the Floor Wizard', or by
adding the appropriate beams and joists using the Portal Modeller' toolbar.

Frame Span Definition : Frame Type 1 ﬂ

Spansl Haunchesl Bases I Walley Beamsl Eranesl Ties  Floors |Parapets|

: Span 1 Floor 1 (] /.l 0] LIC)
pan 2Floor 1 6. Both 000 7.500 15.000 500
Span 3 Floor 1 6.000 Both  30.000 3 7.500 15.000 22,500

QK I Cancel | Help |

Caution In this release of Fortal Frame the floors are not
involved in the design of the portal frames. Floors are
merely a way of adding ancillary steelwork into your model.

1. This is only available if you have installed and licensed the Portal Modeller add-in.
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1 7 Parapet Geometry in Portal Frame

You can add a single parapet to every eaves point in a frame.

Defining You add parapets to your frame from the Parapets page of the Span Definition
parapet property sheet.

geometry &

Spansl Haunchesl Bazes I Walley Beamsl Eranesl Ties I Floors Parapets |

Span IHeight m

I Add Parapet. .. |
Edit Parapet... |
[elete Parapet |
Copy Parapet... |

QK I Cancel Help

Toadda 1. Select Frame/Span Definition... and the Parapets tab.

parapet
2. Click Add Parapet to see the Parapet dialog.

x|

Ok

ISpan‘I Lh Parapet 'l 4'

Height [00000 :
Help |
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A‘ Note If you have added a parapet to every eaves point of your
frame Add will be dimmed.

3. Select Position of the Parapet and enter its Height (which must be at least
0.1 metres).

4. Once your parapet details are correct click OK to return to the Span
Definition property sheet.

To copy parapets 1. Select the parapet which you want to copy and then click Copy Parapet to
see the Copy Parapet dialog.

Copy Parapet - Span 1 Lh Pal

Target Parapet
Span 1 Rh Parapet

Span 2 Rh Parapet Cancel |
Span 3 Rh Parapet

Span 4 Rh Parapet

1| | 2] Help |

2. Select the target parapets and click OK to return to the Span Definition
property sheet which will show your changes.

To modify the 1. Select the parapet which you want to modify and click Edit Parapet to see
details for a the Parapet dialog with the current details.

parapet

ISpan‘I Lh Parapet 'l
Cancel |
Height I‘I.DDDD m

Help |
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You cannot change the parapet location and so the Span is dimmed.

2. Change the Height of the parapet and then click OK to return to the Span
Definition property sheet.

V Tip You can use Copy to update parapets as well as create
them.

Todeletea 1. Selectthe parapet that you want to delete and click Delete Parapet.
parapet




#
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18

Dimensions in Portal Frame

While you are defining portal frames, you may want to review particular
dimensions which are of interest. Portal Frame allows you to add dimensions
between many points around each span of each frame. The allowable points
include:

* Base,

+ Crane (if present),

« Underside of haunch,

« intersection of rafter/column, rafter/rafter (depending on span type),
« end of haunch,

. apex,

« intersection of tie, and so on.

Using
dimensions

Before you can add dimensions to your frame layout drawing, you must have

defined the frame in sufficient detail for the intersection points you require to be

included on the display.

To definea
dimension

parallel to
two points

1. Click the Create Aligned Dimension icon.

2. Move the pointer over the part of the display where you want the dimension

to start. When the pointer is over a point you can pick you will see that the
icon changes. Left click to select the point you want.

3. Move the pointer over the part of the display where you want the dimension

to end. Left click to select the point you want. Portal Frame will add a
dimension parallel to the two points. This will initially lie on the line
connecting the two points.
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Move the pointer to move the dimension line and text to the location you
require, and Portal Frame will move the dimension line to that location.

To define a
vertical
projected
dimension
between two
points

Click the Create Vertical Dimension icon.

Move the pointer over the part of the display where you want the dimension
to start. When the pointer is over a point you can pick you will see that the
icon changes. Left click to select the point you want.

Move the pointer over the part of the display where you want the dimension
to end. Left click to select the point you want. Portal Frame will add a vertical
dimension at the second of the two points.

Move the pointer to move the dimension line and text to the location you
require, left click and Portal Frame will move the dimension line to that
location.

By default Portal Frame draws the end lines for your dimension right back to
the points which you clicked to define the start and end of the dimension. If
you want to reduce the clutter which these lines can cause, right click the
dimension and then click Offset Dim on the context menu which appears.
This is a simple toggle which switches the option on or off.

To definea
horizontal
projected
dimension
between two
points

Click the Create Horizontal Dimension icon.

Move the pointer over the part of the display where you want the dimension
to start. When the pointer is over a point you can pick you will see that the
icon changes. Left click to select the point you want.

Move the pointer over the part of the display where you want the dimension
to end. Left click to select the point you want. Portal Frame will add a
horizontal dimension at the second of the two points.




2
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Move the pointer to move the dimension line and text to the location you
require, left click and Portal Frame will move the dimension line to that
location.

By default Portal Frame draws the end lines for your dimension right back to
the points which you clicked to define the start and end of the dimension. If
you want to reduce the clutter which these lines can cause, right click the
dimension and then click Offset Dim on the context menu which appears.
This is a simple toggle which switches the option on or off.

To delete a
dimension

—

Click the Delete Dimension icon.

Move the pointer over the dimension line you want to delete, then left click
and Portal Frame will delete the dimension.

By default Portal Frame draws the end lines for your dimension right back to
the points which you clicked to define the start and end of the dimension. If
you want to reduce the clutter which these lines can cause, right click the
dimension and then click Offset Dim on the context menu which appears.
This is a simple toggle which switches the option on or off.




I
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19

Member Properties in Portal Frame

When you have defined the geometry of your frame you can assign properties to
the parts that need them. These depend on whether you are designing a frame or
checking it. In either case after the design/check the Member Properties sheet
gives you basic information about the frame’s members.

Defining
member
properties

In all cases you use the Member Properties sheet to define the details that are
required.

To define
rafter
properties

The properties you need to define depend on whether you are designing a frame
(in which case Portal Frame will choose appropriate section sizes for you) or
checking a frame (in which case you will need to give the details of the sizes
which Portal Frame is to check). Both options are covered below.
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When designinga 1. Select Frame/Member Properties... Until you have performed a design there

frame will be no section details, and so you will see the page as shown below.
x
Riafters | Eolumnsl Ties I Floors I Parapetsl Walley Beamsl

il Origir |
Span 1 Rh Rafter Gl
Span 2Lk Rafter 5275 __Secton_|
Span 2 Rh Rafter 5275
Span 3 Lh Rafter 5275 strength |
Span 3 Rh Rafter 5275
Span 4 Lh Rafter 5275 Capacity |
Span 4 Rh Rafter 5275

_ o |

1| | i

QK I Cancel | Help |

When you have performed the design, then the Rafters page allows you to
see the sections resulting from the design and is provided for reference only.
A typical post-design display is shown below.

Frame Member Properties : Frame Type 1 ﬂ

Riafters | Eolumnsl Ties I Floors I Parapetsl Walley Beamsl

Span 1 Rk Rafter UB 4574191

Section |
Span 2 Lh Rafter  UB 457191467
Span 2 Rh Rafter UB 457191467 7L
Span3LhRafter LB 4574191457 37c _ Stength |
Span 3 Rh Rafter UB 4574191467 404.5 37C
Span 4 Lh Rafter LB 457191467 404.5 7L Capacity |
Span 4 Rh Rafter LB 457191467 404.5 37C
_ o |
1| | i

QK I Cancel | Help |
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When checkinga 1. Select frame/Member Properties...

frame
x|
Riafters | Eolumnsl Ties I Floors I Parapetsl Walley Beamsl
Menber e oection Brade Iotenath /mrlliMe (il IMeRead (N orgn_|
Spon 1 Fh Rafa -
Span 2Lh Rafter _Seatin_|
Span 2 Rh Raf
Span 3Lh et Sl=rgly |
Span 3 Rh Rafter
5 4 Lh Raft Capacity
ot o |
Copy |
1| | i
0k, | Cancel | Help |
For any rafter you can choose the region of Origin for its section, select its
Section type and size and set its Strength and Capacity. You can also copy
the details for one rafter to any other rafters in the frame. To do any of these
you will first need to select the rafter to work on.
2. Click Origin to see the Member Origin dialog.
Member Origin
Section Origin lm Cancel |
Help |
Select the Origin and then click OK to return to the Rafters page.
Help You can set the country of origin in preferences see To set

design preferences” on page 80.
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Click Section... to see the Steel Section Data List for the region you selected
above.

Bl Data List - European Steel Sections x|

UB 127x76x13

[D B [ wt
) = I RE -]
I Universal Beams 52 83 | 18 il
178 [ 102 | 19
E Universal Calurnn o3 |02 | 23

133 258 30

I Folled Steel Joist 254 1102 | 22 25

28

I Parallel Faced Fl: 146 | 31 37
43

WideMerywide | 305 (1021 25 28
33

E ‘wide Flanged Co 127 | 37 42
9 45 =
Detailz |
Note For rafters only | and H sections are allowed.

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Rafters page which will show your selected size.

Click Strength... to see the Member Strength dialog.

Member Strength

Grade |5275 = Cancel |
Help |
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Select the Grade of steel that you want to use and then click OK to return to
the Rafters page which shows the grade and strength.

Click Capacity... to see the Member Capacity dialog which allows you to set
the capacity directly, rather than allowing Portal Frame to calculate it for you
based on the axial load in the member.

Member Capacity

& Defaul  [5E5 1 kNm
7 Provide ID.D kMm Cancel |
Fequired ID.D kMm Help |

If you pick Default then Portal Frame will calculate the capacity for you
based on the axial load in the member. If you pick Provide you can then
enter the capacity yourself in which case you must ensure that the rafter can
carry the this moment in the presence of the axial loads that it carries. Click
OK to the Rafters page which shows the capacity.

Either pick another tab of the property sheet or click OK to return to the
graphical display of the frame.
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To copy the 1. Select Frame/Member Properties... and pick the rafter you want to copy
properties for a from the Rafters page. Now click Copy to see the Copy Member Properties

rafter dialog.

Copy Member Properties
r— Options

¥ Section
Cancel |

¥ Strength

V¥ Capacity

Taraet Member l
Span 1 Rh Rafter
Span 2 Lh Rafter
Span 2 Rh Rafter
Span 3 Lh Rafter
Span 3 Rh Rafter
Span 4 Lh Rafter

Span 4 Rh Rafter Help |

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target rafters for the copied information and then click OK to
perform the copy.

To define The properties you need to define depend on whether you are designing a frame
El column (in which case Portal Frame will choose appropriate section sizes for you) or
properties checking a frame (in which case you will need to give the details of the sizes
which Portal Frame is to check). Both options are covered below.
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When designinga 1. Select Frame/Member Properties... and the Columns tab.

frame
x
Rafters  Columns | Ties I Floors I Parapets I Walley Beams I
Origir |
Span 1 Rh Column Elin |
Span 2 Rh Column 5275
Span 3 Rh Column 5275
Span 4 Rh Column 5275 strength |
Capacity |
Copy |
1| | i

QK I Cancel | Help |

The Columns page shows all the columns in your frame. For the main
columns it allows you to see the sections resulting from the design and is
provided for reference only. For valley columns the Columns page allows you
to select the region of Origin for its section, select its Section type and size
and set its Strength and Capacity. You can also copy the details for any
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valley column to any other valley columns in the frame. This is identical to
the functionality for all columns when you are defining a frame to check. A
typical post-design display is shown below.

Frame Member Properties : Frame Type 1

Rafters  Columns | Ties I Floorsl Parapetsl Walley Beamsl

Span‘l Fh Column  UB 2032133425

Span 2 Rh Column
Span 3 Rh Column
Span 4 Rh Column

UB 203x133x25
UB 203x133x25
UB 457:191x74

5275
5275
5275

275.0
275.0
2750

o]

Cancel | Help |

Select Frame/Member Properties... and the Columns tab.

Frame Member Properties : Frame Type 1

Rafters  Columns | Ties I Floorsl Parapetsl Walley Beamsl

When checkinga 1.
frame

Origin |
- - - Section |

Span 2 Rh Column 5275 00 0o 0o

Span 3 Rh Column 5275 00 0o 0o
Span 4 Rh Column 5275 00 00 00 strength |
Capacity |
Copy |

1| | i
0k, I Cancel | Help |
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For any column you can select the region of Origin for its section, select its
Section type and size and set its Strength and Capacity. You can also copy
the details for one column to any other columns in the frame. To do any of
these you will first need to select the column to work on.

2. Click Origin to see the Member Origin dialog.

Member Origin

Section Origin IEurope 'l Cancel |
Help |

Select the Origin and then OK this to return to the Columns page.

Help You can set the country of origin in preferences see To set
design preferences” on page &0.




Chapter 19 : Member Properties in Portal Frame : 249

Click Section... to see the Steel Section Data List for the region you selected
above.

Wl Data List - European SteelSeclinns x|
LB 127476413
[D 1B [ wt
Urivereal B N IIEEEE ]
niverzal beams 152 a9 16 |
178 [102 | 19
Univerzal Column 03 | 102 | 23
133 25 30
I Folled Steel Joist 254 1102 | 22 25
28
I Parallel Faced Flz 146 [ 31 37
43
WideMerywide | 305 (1021 25 28
33
][ ‘Wide Flanged Co || & 42
- 18 -
Details |
Note For columns only | and H sections are allowed.

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Columns page which will show your selected size.

Click Strength... to see the Member Strength dialog.

Member Strength

Grade |5275 = Cancel |
Help |
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Select the Grade of steel that you want to use followed by OK to return to the
Columns page which shows the grade and strength.

Click Capacity... to see the Member Capacity dialog which allows you to set
the capacity directly, rather than allowing Portal Frame to calculate it for you
based on the axial load in the member.

Member Capacity

& Defaul  [5E5 1 kNm
7 Provide ID.D kMm Cancel |
Fequired ID.D kMm Help |

If you pick Default then Portal Frame will calculate the capacity for you
based on the axial load in the member. If you pick Provide you can then
enter the capacity yourself in which case you must ensure that the column
can carry the this moment in the presence of the axial loads that it carries.
Click OK to return to the Columns page which shows the capacity.

Either pick another tab of the property sheet or click OK to return to the
graphical display of the frame.




Chapter 19 : Member Properties in Portal Frame : 251

To copy the details 1.

Select Frame/Member Properties. .. followed by the Columns tab. Now pick
for a column

the column whose details you want to copy and click Copy to see the Copy
Member Properties dialog.

Copy Member Properties

r— Options

¥ Section

Cancel |
¥ Strength

V¥ Capacity

Taraet Member l
Span 1 Rh Column
Span 2 Rh Column
Span 3 Rh Column
Span 4 Rh Column

Help |

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target columns for the copied information and then click OK to

perform the copy.
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To define tie
properties

I

Select Frame/Member Properties... and the Ties tab.

Frame Member Properties : Frame Type 1

Haftersl Columns  Ties | Floors I Parapetsl Walley Beamsl

an ] Tie ]
Span 2 Tie 1
Span 3 Tie 1
Spand Tie 1

x|

Origin |
Section |
Strength |
Capacity |

Copy |

()3 I Cancel

| Help |

Note

If your frame has no ties the Ties page will be empty.

For any tie you can select the region of Origin for its section, select its
Section type and size and set its Strength and Capacity. You can also copy
the details for one tie to any other ties in the frame. To do any of these you

will first need to select the tie to work on.

2. Click Origin to see the Member Origin dialog.

Member Origin

Section Origin IEurope 'l Cancel |
Help |

Select the Origin and then OK this to return to the Ties page.
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Help You can set the country of origin in preferences see To set
design preferences” on page 80.

Click Section... to see the Steel Section Data List for the region you selected
above.

Bl Data List - European Steel Sections x|

CHS 21.3:3.2
Circular Hollow 5 ections
[213 |32 1=
269 | 32 —

337 |26 30
D Fectangular Holle 171G

40

424 |26 30
32 36
40

433 |25 30
32 36
40 50

Structural Tee fro e e
A 32 3B A

Select I LCancel | Details |

IE Rolled Steel Char

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Ties page which will show your selected size.

Click Strength... to see the Member Strength dialog.

Member Strength : x|

Grade |5275 = Cancel |
Help |
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Select the Grade of steel that you want to use followed by OK to return to the
Ties page which shows the grade and strength.

Click Capacity... to see the Member Capacity dialog which allows you to set
the capacity directly, rather than allowing Portal Frame to calculate it for you
based on the axial load in the member.

Member Capacity

& Defaul  [5E5 1 kNm
7 Provide ID.D kMm Cancel |
Fequired ID.D kMm Help |

If you pick Default then Portal Frame will calculate the capacity for you
based on the axial load in the member. If you pick Provide you can then
enter the capacity yourself in which case you must ensure that the tie can
carry the this moment in the presence of the axial loads that it carries. Click
OK to return to the Ties page which shows the capacity.

Either pick another tab of the property sheet or click OK to return to the
graphical display of the frame.
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To copy the 1. Select Frame/Member Properties... followed by the Ties tab. Now pick the tie
properties for a tie whose details you want to copy and click Copy to see the Copy Member
Properties dialog.

Copy Member Properties

r Optiong—————

¥ Section
Cancel |
¥ Strength

V¥ Capacity

Taraet Member l
Span 2 Tie 1
Span 3 Tie 1
Spand Tie 1

Help |

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target ties for the copied information and then click OK to perform
the copy.
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To define
floor
properties

1. Select Frame/Member Properties... and the Floors tab.

Frame Member Properties : Frame Type 1 ﬂ

Parapets I Walley Beams I

Rafters I Columris I Ties

tember ISection IGrade IStrenuth [M/mm?] ICaDﬂk‘ (kM) | Origin
Span 3 Floor 1 5275 00 0o

Span 3 Floor 1 Prop 1 5275 00 0o Ceetian
Span 3 Floor 1 Prop 2 5275 00 0o

el

Span 3 Floor 1 Prop 3 5275 [0 0.0

o " Co7h o Strength
Span 4 Floor 1 Prop 1 5275 00 0o
Span 4 Floor 1 Prop 2 5275 00 0o Capacity
Span 4 Floor 1 Prop 3 5275 00 0o

Copy
0k, | Cancel | Help |
Note If your frame has no floors the Floors page will be empty.

For any floor you can select the region of Origin for its section, select its
Section type and size and set its Strength and Capacity. You can also copy
the details for one floor to any other floors in the frame. To do any of these
you will first need to select the floor to work on.

2. Click Origin to see the Member Origin dialog.

Member Origin

Section Origin IEurope 'l Cancel |
Help |

Select the Origin and then OK this to return to the Floors page.
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Help You can set the country of origin in preferences see To set
design preferences” on page 80.

Click Section... to see the Steel Section Data List for the region you selected
above.

Bl Data List - European Steel Sections x|

CHS 21.3:3.2
Circular Hollow 5 ections
[213 |32 1=
269 | 32 —

337 |26 30
D Fectangular Holle 171G

40

424 |26 30
32 36
40

433 |25 30
32 36
40 50

Structural Tee fro e e
A 32 3B A

Select I LCancel | Details |

IE Rolled Steel Char

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floors page which will show your selected size.

Click Strength... to see the Member Strength dialog.

Member Strength : x|

Grade |5275 = Cancel |
Help |
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Select the Grade of steel that you want to use followed by OK to return to the
Floors page which shows the grade and strength.

Click Capacity... to see the Member Capacity dialog which allows you to set
the capacity directly, rather than allowing Portal Frame to calculate it for you
based on the axial load in the member.

Member Capacity

& Defaul  [5E5 1 kNrm
7 Provide ID.D kMm Cancel |
Fequired ID.D kMm Help |

If you pick Default then Portal Frame will calculate the capacity for you
based on the axial load in the member. If you pick Provide you can then
enter the capacity yourself in which case you must ensure that the floor can
carry the this moment in the presence of the axial loads that it carries. Click
OK to return to the Floors page which shows the capacity.

Either pick another tab of the property sheet or click OK to return to the
graphical display of the frame.
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To copy the 1. Select Frame/Member Properties... followed by the Floors tab. Now pick the
properties for a floor member whose details you want to copy and click Copy to see the Copy
floor Member Properties dialog.

Copy Member Properties ﬂ

r— Options

¥ Section Cancel |
¥ Strength
Help |

V¥ Capacity

Taraet Member l

Span 4 Floor 1

Note If you pick the main floor beams from the list of Members,
then you will only see floor beams in the list. Similarly if you
pick a floor prop from the list of members, then you will only
see floor props in the list.

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target floors for the copied information and then click OK to
perform the copy.
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To define
parapet
properties

1. Select Frame/Member Properties... and the Parapets tab.

Frame Member Properties : Frame Type 1 ﬂ

Riafters I Colurnnz I Ties I Floors Parapets | alley Beams I
Origin |
Span 1 R Parapet 5275 00 F— |
Span 2 Rh Parapet 5275 00
Span 3 Rh Parapet 5275 00
Span 4 Rh Parapet 5275 00 strength |
Capacity |
Copy |

0k, | Cancel | Help |

Note If your frame has no parapets the Parapets page will be
empty.

For any parapet you can select the region of Origin for its section, select its
Section type and size and set its Strength and Capacity. You can also copy
the details for one parapet to any other parapets in the frame. To do any of
these you will first need to select the parapet to work on.

2. Click Origin to see the Member Origin dialog.

Member Origin

Section Origin IEurope 'l Cancel |
Help |

Select the Origin and then OK this to return to the Parapets page.
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Help You can set the country of origin in preferences see To set
design preferences” on page 80.

Click Section... to see the Steel Section Data List for the region you selected
above.

Bl Data List - European Steel Sections x|

CHS 21.3:3.2
Circular Hollow 5 ections
[213 |32 1=
269 | 32 —

337 |26 30
D Fectangular Holle 171G

40

424 |26 30
32 36
40

433 |25 30
32 36
40 50

Structural Tee fro e e
A 32 3B A

Select I LCancel | Details |

IE Rolled Steel Char

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Parapets page which will show your selected size.

Click Strength... to see the Member Strength dialog.

Member Strength : x|

Grade |5275 = Cancel |
Help |
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Select the Grade of steel that you want to use followed by OK to return to the
Parapets page which shows the grade and strength.

Click Capacity... to see the Member Capacity dialog which allows you to set
the capacity directly, rather than allowing Portal Frame to calculate it for you
based on the axial load in the member.

Member Capacity

& Defaul  [5E5 1 kNrm
7 Provide ID.D kMm Cancel |
Fequired ID.D kMm Help |

If you pick Default then Portal Frame will calculate the capacity for you
based on the axial load in the member. If you pick Provide you can then
enter the capacity yourself in which case you must ensure that the parapet
can carry the this moment in the presence of the axial loads that it carries.
Click OK to return to the Parapets page which shows the capacity.

Either pick another tab of the property sheet or click OK to return to the
graphical display of the frame.
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To copy the details 1. Select Frame/Member Properties... followed by the Parapets tab. Now pick
for a parapet the parapet whose details you want to copy and click Copy to see the Copy
Member Properties dialog.

Copy Member Properties

r— Options
¥ Section
Cancel |
¥ Strength
V¥ Capacity
Taraet Member l

Span 4 Rh Parapet

Help |

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target parapets for the copied information and then click OK to
perform the copy.
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T | To define 1. Select Frame/Member Properties... and the Valley Beams tab.

valley beam
properties x|

Haftersl Eolumnsl Ties I Floorsl Parapets  Valley Beams |

Origin |
Section |
Strength |
Capacity |

Copy |

0k, I Cancel | Help |

For any valley beam you can select the region of Origin for its section, select
its Section type and size and set its Strength and Capacity. You can also
copy the details for one valley beam to any other valley beams in the frame.
To do any of these you will first need to select the valley beam to work on.

2. Click Origin to see the Member Origin dialog.

Member Origin

Section Origin IEurope 'l Cancel |
Help |

Select the Origin and then OK this to return to the Valley Beams page.

Help You can set the country of origin in preferences see To set
design preferences” on page 80.
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Click Section... to see the Steel Section Data List for the region you selected
above.

Bl Data List - European Steel Sections x|

UB 127x76x13

[D B [ wt
) = I RE -]
I Universal Beams 52 83 | 18 il
178 [ 102 | 19
E Universal Calurnn o3 |02 | 23

133 258 30

I Folled Steel Joist 254 1102 | 22 25

28

I Parallel Faced Fl: 146 | 31 37
43

WideMerywide | 305 (1021 25 28
33

E ‘wide Flanged Co 127 | 37 42
i 45 -
Dietailz |
Note For valley beams only | and H sections are allowed.

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection pick
Select to return to the Valley Beams page which will show your selected size.

Click Strength... to see the Member Strength dialog.

Member Strength

Grade |5275 = Cancel |
Help |
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Select the Grade of steel that you want to use followed by OK to return to the
Valley Beams page which shows the grade and strength.

Click Capacity... to see the Member Capacity dialog which allows you to set
the capacity directly, rather than allowing Portal Frame to calculate it for you
based on the axial load in the member.

Member Capacity

& Defaul  [5E5 1 kNrm
7 Provide ID.D kMm Cancel |
Fequired ID.D kMm Help |

If you pick Default then Portal Frame will calculate the capacity for you
based on the axial load in the member. If you pick Provide you can then
enter the capacity yourself in which case you must ensure that the valley
beam can carry the this moment in the presence of the axial loads that it
carries. Click OK to return to the Valley Beams page which shows the

capacity.

Either pick another tab of the property sheet or click OK to return to the
graphical display of the frame.
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To copy the details
for a valley beam

1. Select Frame/Member Properties... followed by the Valley Beams tab. Now
pick the valley beam whose details you want to copy and click Copy to see
the Copy Member Properties dialog.

Copy Member Properties

r— Options

¥ Section
Cancel |

¥ Strength

V¥ Capacity

Taraet Member l

Span 3 RhValley Beam

Help |

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target valley beams for the copied information and then click OK to
perform the copy.

Modifying
member
properties

You will usually use the previous methods to define member properties, however
if you want to make changes to a single member you might find the following
graphical approach easier.

In all cases you must make your selections from the Geometry window for the
frame whose details you want to modify.
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To modify rafter
properties using
graphics

When designing a
frame

1. Choose the rafter from the graphical display. The subsequent dialog depends
on whether you are designing or checking a frame. The two options are
covered separately below.

In this case you need to specify to which group the member belongs. All
members in the same group take the same section size which is that for the most
onerous member in the group.

Design Member Details x|

Frame : Frame Type 1
Member:  Span 1 Lh Rafter

Group Mumber I 2 j
Grade I 5278 Z l Cancel |
Mame IHafters Help |

OrderFile [RafterDiderEwr  File.. |
Sections... |

I~ LimtMaxDepth  [00  m

I Limit Min. Depth |u.u -

I LimtMaxwidh  [00 om

I Limit Min. Width |u.u -

Help For further details on grouping see:
» 'Toset design groups”on page 418,
« Toset grouping” on page 422.
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If you want to change the order file which lists the sections you want to
consider during the design click File... to see the Choose Section File dialog.

Choose sectonrie

G:%Program Files\Fastrak\Portal

ExtColumnOrder. Eur oK |
HO ColumnOrder. Eur

HEBeamOrder. Eur
HLBeamOrder. Eur
Hx<BearmOrder. Eur
IntColumnOrder. Eur
IPEEeamCOrder.Eur
R afterOrder. Evr
UcColumnOrder. Evr

Pick the file that you want to use from the list of available files and then click
OK to return to the Design Member Details dialog.
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If you want to limit the sections within the file that you want to use, or to
define a cost for a particular section, then you should first select the file and
then click Sections... You will see the Section List dialog.

Fath G:%Program Files\Fastrak\Portal

Filename I RafterOrder. Evr

178:102:13
203:13325
25410222
203x133x30
305102425
305102423
366127433
305127437
A06x140x33
A06x1 40246
356x171x51
A06x178x54

A06x178x60 0.o0 None |
457191067 0.o0 —
1S e |

JRIRRRREREREREREE

To include a section in the design process, make sure that its entry is ticked
in this list. If you want to enter a cost for the section, then pick the line for
that section and click Edit... to see the Section details dialog.

Section details : x|

Filenarne IEuro.dIs j ()8 I
Tupe IUniversaIBeams 'l Cancel |
Size |254 w102 =22

Cost ID.DD

¥ Include
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Enter the cost for the section. and then click OK.

When checkinga In this case you need to define the details of the member, namely its section size
frame  and grade.

Check Member Details x|

Frame : [Gable Frame
Member:  Span 1 Lh Rafter

~ Section

Section Origin lm
Size l— ﬂl
Grads s75 > R |
Strength IU— N/rim?
r~ Capacity
& Default Mp IUU— kNm
" Provide Mpr IUU— kMm

Fequired [tpr] IUU— kMm

For further details see To define rafter properties” on

Hel
o page 240.

1. When your changes are complete click OK to return to the graphical display
which will show your changes.
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When using a simple  In this case you need to define the details of the member, namely its section size
gable frame ;4 grade!.

Check Member Details x|

Frame : Simple Gable
Member:  Span 1 Lh Rafter

~ Section

Section Origin IEurope 'l
Sie  [UB Z5414B431 ﬂl
Grade [s25 =] Help |

Strength 275 N/rim?
r~ Capacity
& Default Mp IW kNm
" Provide Mpr IUU— kMm
Fequired [tpr] IUU— kMm

r Gable R after

7 Continuous

& Single Span

Help For further details see "To define rafter properties” on
page 240.

You can also specify whether the gable rafter is Continuous or is made up of
several Single Span members. In the latter case when you define any gable posts
for the frame the rafter will be split to span between these.

1. Since the members of a simple gable frame are not designed the grade is only used when you create a DXF
file for the frame or the structure or when you transfer the model to 3D+.
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1. When your changes are complete click OK to return to the graphical display
which will show your changes.

To modify column
properties using
graphics

When designing a
frame

1. Choose the column from the graphical display. The subsequent dialog
depends on whether you are designing or checking a frame. The two options
are covered separately below.

In this case you need to specify to which group the member belongs. All
members in the same group take the same section size which is that for the most
onerous member in the group.

Design Member Details x|

Frame : Frame Type 1
Member:  Span 1 Lh Colurn

Group Murmber I‘I j

Grade lm Cancel |

Mame IW Help |

Order File [ExColmnOiderEwr File.. |
Sections... |

I~ LimtMaxDepth  [00  m

I Limit Min. Depth |u.u -

I LimtMaxwidh  [00 om

I Limit Min. Width |u.u -

Help For further details on grouping see:
» Toset design groups”on page 418,
e Toset grouping” on page 422.
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If you want to change the order file which lists the sections you want to
consider during the design click File... to see the Choose Section File dialog.

Choose sectonrie

G:%Program Files\Fastrak\Portal

ExtColumnOrder. Eur oK |
HO ColumnOrder. Eur

HEBeamOrder. Eur
HLBeamOrder. Eur
Hx<BearmOrder. Eur
IntColumnOrder. Eur
IPEEeamCOrder.Eur
R afterOrder. Evr
UcColumnOrder. Evr

Pick the file that you want to use from the list of available files and then click
OK to return to the Design Member Details dialog.
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If you want to limit the sections within the file that you want to use, or to
define a cost for a particular section, then you should first select the file and
then click Sections... You will see the Section List dialog.

Fath G:%Program Files\Fastrak\Portal

Filename I ExtColumnOrder. Eur j

203:13325 0.o0
203x133x30 0.o0
2541 46x31 0.o0
2541 46x37 0.o0
305x165x40 0.o0
305x165x46 0.o0
356:171x45 0.o0
356x171x51 0.o0
A06x178x54 0.o0
A06x178x60 0.o0
A06x1 7867 0.o0
457191067 0.o0

A57:191x74 0.o0 None |
457:191%82 0.o0 —
DAL M e |

A

To include a section in the design process, make sure that its entry is ticked
in this list. If you want to enter a cost for the section, then pick the line for
that section and click Edit... to see the Section details dialog.

Section details : x|

Filenarne IEuro.dIs j ()8 I
Tyvpe IW Cancel |
Size IF HW x]22_

Cost ID.DD

¥ Include
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Enter the cost for the section. and then click OK.

When checkinga In this case you need to define the details of the member, namely its section size
frame  and grade.

Check Member Details x|

Frame : [Gable Frame
Member:  Span 1 Lh Colurn

~ Section

Section Origin lm
Size l— ﬂl
Grads s75 > R |
Strength IU— N/rim?
r~ Capacity
& Default Mp IUU— kNm
" Provide Mpr IUU— kMm

Fequired [tpr] IUU— kMm

For further details see "To define column properties”on

Hel
o page 245.

1. When your changes are complete click OK to return to the graphical display
which will show your changes.
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When using a simple  In this case you need to define the details of the member, namely its section size

gable frame ;4 grade!.

Check Member Details x|

Frame : Simple Gable
Member:  Span 1 Lh Colurn

~ Section

Section Origin lm
Size m Cancel |
Grade lm Help |
Strength |2?5— Mmm2

— Capacity

% Default Mp |1 368

" Provide Mpr (K1)

Fequired [tpr] ID.D kMM

r Gable Colurnn

kMm
kMm

¥ Rotation

Help For further details see "To define rafter properties” on
page 240.

You can also specify whether the gable column is oriented with its web or flanges
are oriented parallel to the span direction. If you click Rotation, then the column
will be oriented so that its flanges are parallel to the span direction, otherwise the
web will be parallel to the span direction.

1. When your changes are complete click OK to return to the graphical display
which will show your changes.

1. Since the members of a simple gable frame are not designed the grade is only used when you create a DXF
file for the frame or the structure or when you transfer the model to 3D+.
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To modify tie 1. Choose the tie from the graphical display.

properties using
Check Member Details

graphics
Frame : Frame Type 1
Member: Span1 Tie 1

~ Section

Section Origin IEurope 'l
Size l— Cancel |

Grade 5275w Help
Strength IU N/rim?
— Capacity

& Default Fo ID.D kM
" Provide Fc ID.D kM

For further details see "To define tie properties” on page 252.

Help

When your changes are complete click OK to return to the graphical display
which will show your changes.
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To modify parapet 1. Choose the parapet from the graphical display.

properties using
graphics

Check Member Details x|

Frame : Frame Type 1
Member: Span 1 Rh Parapet

~ Section

Section Origin IEurope 'l
Size l— Cancel |

Grade 5275w Help

Strength IU N/rim?
r Capacity
& Default Fo ID.D kM
" Provide Fc ID.D kM

Help For further details see "To define parapet properties” on

page 260.

2. When your changes are complete click OK to return to the graphical display
which will show your changes.
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20

Haunch Properties in Portal Frame

You can assign properties to your frame’s haunches. These properties depend on
the fabrication method for your haunches - cutting them from sections, or
building them up from plates.

Defining
haunch
properties

In all cases you use the Haunch Properties sheet to define the details that are
required.

To define
El haunch

properties

1. Select Frame/Haunch Properties...

Frame Haunch Properties : Frame Type 1 ﬂ

Haunch | End Plate |

Span 1 Apex Lh Haunch  Section Cutting  Cut from Rafter Copy... |
Span 1 Apex Bh Haunch  Section Cutting  Cut from Rafter 5355
Span 1 Bh Haunch Section Cutting  Cut from Rafter 5355
Span 2 Lh Haunch Section Cutting  Cut from Rafter 5355

Span 2 Apex Lh Haunch  Section Cutting  Cut from Rafter 5355
Span 2 Apex Bh Haunch  Section Cutting  Cut from Rafter 5355
Span 2 Bh Haunch Section Cutting  Cut from Rafter 5355
Span 3 Lh Haunch Section Cutting  Cut from Rafter 5355
Span 3 Apex Lh Haunch  Section Cutting  Cut from Rafter 5355
Span 3 Apex Bh Haunch  Section Cutting  Cut from Rafter 5355
Span 3 Rh Haunch Section Cuttina  Cut from Rafter 5355 LI
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Select the haunch you want to define or modify and then click Edit... to see
the Haunch property sheet.

Frame Type 1 Span 1 Lh Haunch ﬂ

Fabrication | Section Cutting

Type

£ Buit Up Plate

0K | Caced | Hep |

Pick the Type of fabrication for this haunch. You will see that the other tab
changes to match your selection.

Use the other tab to define the details for your haunch and then click OK to
return to the Haunch Properties sheet.
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To define a section
cutting haunch

1. Set the details for your section cutting haunch.

Frame Type 1 Span 1 Lh Haunch LI

Fabrication Section Cutting |

" Same size as Column

" Section [UB 5332 10E2 E
Grade 5355~

rCut
Type I Flame = l
Width |3 - l mm

2. Use the options to specify how you want to set the section size of the haunch.

Note The Same size as Column optionis not available for an
apex haunch.

3. Specify the way that the section is to be cut to form the haunch, and detail
the amount of material that is lost during the cutting process.

4. Once these details are correct click OK to return to the Haunches page.
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To define a built 1. Enter the details for your built up haunch.

up from plates
haunch

Frame Type 1 Span 1 Lh Haunch ﬂ

Fabrication BuitUp Plate |

_web—
Thickness mm
rHange ———
Thickness IG.D vl mm

Width 1000 ~| mm

r— Design
Grade 5355 &

0K | Caced | Hep |

2. Select the Web plate thickness, the Flange plate thickness and the Flange
plate width either by selecting a value from the lists, or by entering a value
directly.

3. Select the Design grade for the steel that you want to use.

‘: Note Fortal Frame forces the haunch grade to be the same as
that of the rafter to which it is attached in order to avoid

strain incompatibility problems.

4. Once these details are correct click OK to return to the Haunches page.
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To copy the details 1. Pick the haunch you want to copy and then click Copy... to see the Haunch
for a haunch Copy dialog.

Copy Member Properties

r— Options

¥ Section

Cancel |
¥ Strength

V¥ Capacity

Target Member -
Span 1 Apex Lh Haunc
Span 1 Apex Rh Haunc_|
Span 1 Rh Haunch

Span 2 Lh Haunch

Span 2 Apex Lh Haunc
Span 2 Apex Bh Haunc -

::.-I\m')m.u ===== r _»l_l Help |

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target haunches for the copied information and then click OK to
perform the copy.
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E To definethe 1. Select Frame/Haunch Properties... followed by the End Plate tab.
_| end plate
details

Frame Haunch Properties : Frame Type 1 ﬂ

Haunch End Plate |

Span 1 Apex Lh Haunch Pt 0.0<20.0 5275 Co
Span 1 Apex Bh Haunch  Pit 0.0<20.0 5275
Span 1 Bh Eaves Haunch Pt 0.0¢20.0 5275
Span 2 Lh Eaves Haunch Pt 0.0<20.0 5275
Span 2 Apex Lh Haunch Pt 0.0<20.0 5275
Span 2 Apex Bh Haunch  Pit 0.0<20.0 5275
Span 2 Bh Eaves Haunch Pt 0.0¢20.0 5275
Span 3 Lh Eaves Haunch Pt 0.0<20.0 5275
Span 3 Apex Lh Haunch Pt 0.0<20.0 5275
Span 3 Apex Bh Haunch  Pit 0.0<20.0 5275
Span 3 Rh Eaves Haunch  Pit 0.0x20.0 S275 LI
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Select the end plate you want to define or modify and click Edit to see the
End Plate Details dialog.

Frame : Frame Type 1
Member: Span 1 Lh Eaves Haunch

~Top

o Projection Above
Top SOP
Cancel |
" Extended IU-U mm
Help |
% Flush Projection Below
Top SOP

" Extended IU-U mm

— Plat
Flate

Thickness 200 | mm

Wwidth 1000 «| mm

— Design

Grade |S2?5 - l
Strength |2?5.D M A

Pick whether you want the end plate to be Flush or Extended at the top and
bottom. If you want an extended end plate, then enter the projection from
the appropriate set out point.

Select the end plate Thickness and Width, or enter a value directly.

Select the Grade of your end plate.
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Note Fortal Frame forces the haunch grade to be the same as
that of the rafter to which it is attached in order to avoid
strain incompatibility problems.

6. Once these details are correct click OK to return to the End Plates page.

To copy the details
for an end plate

1. Pick the end plate to copy and click Copy... to see the End Plate Copy dialog.

Copy Member Properties

r— Options

¥ Section
Cancel |

¥ Strength

V¥ Capacity

Target Member -
Span 1 Apex Lh Haunc

Span 1 Apex Rh Haune_|
Span 1 Rh Eaves Haur
Span 2 Lh Eaves Haun
Span 2 Apex Lh Haunc

Span 2 Apex Bh Haunc -
Cran 7 Bk Eawas Hanw
<'i | 3 Help |

2. Check the options that you require (Section, Strength and the Capacity).

3. Pick the target end plates for the copied information and then click OK to
perform the copy.

Modifying
haunch and end
plate properties

You will usually use the previous methods to define haunch properties, however
if you want to make changes to a single haunch you might find the following
graphical approach easier.
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To modify haunch 1. Choose the haunch from the graphical display to see its Haunch property
properties using sheet which will be configured for that haunch.

graphics

Frame Type 1 Span 1 Lh Haunch LI

Fabrication Section Cutting

" Same size as Column

" Section [UB 5332 10E2 E
Grade 5355~

rCut
Type I Flame = l
Width |3 - l mm

2. Make the changes you need and then click OK to return to the graphical
display.
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To modifyend 1. Choose the end plate from the graphical display to see the End Plate dialog.
plate properties
using graphics

Frame : Frame Type 1
Member: Span 1 Lh Eaves Haunch

To
Projection &bove
Top SOP
Cancel |
" Extended IU-U mm
Help |
% Flush Projection Below
Top SOP

7 Extended IU-U mrm

— Plat
Flate

Thickness 200 | mm

Wwidth I‘I oo - l mm

— Design

Grade |S2?5 - l
Strength |2?5.D M A

2. Make your changes and click OK to return to the graphical display.
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2 1 Frame Loading in Portal Frame

You define the loading that is applied to your frame as a series of individual
loadcases. You then assemble these loadcases into the combinations that you
want to investigate during the design, applying the appropriate factors,
depending on the types of load they contain.

Using the wind  These are two Fastrak Portals Plus plug-ins.

load generator « the Wind Load Generator calculates the wind loading that your frame must
carry in accordance with BS 6399 : Part 2 : 1997 or CP3 : Chapter

and snow load V:Part2:September 1972,

generator

ﬁ Caution CP%: ChapterV:Fart 2: 1972 has been withdrawn by the
BSI. You should only use this code of practice for legacy
designs.

« the Snow Load Generator calculates the snow loading in accordance with
BS 6399 : Part 3 : 1988.

When you purchase and install these plug-ins Portal Frame recognises them
automatically and activates the Frame/Wind Loading... and Frame/Snow
Loading... menu options and the equivalent Toolbar icons to provide seamless
integration.

Help For further details on these plug-ins see "Wind Load
Generator”on page 509 and "Snow Load Generator” on
page 407.
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If you have not purchased these plug-ins, you can still apply wind and snow
loading to your frame. However you will have to calculate and enter the loads
directly yourself.

Understanding
frame loadcases

The Frame Loadcases dialog allows you to define Dead, Imposed, Wind, etc.
loadcases on your frame. When you choose the type of loads that your loadcase
contains you will find that the loads that you can define are those that you would
expect. You can also add the more general area, point and line loads to any
loadcase type.

When you first see the Frame Loadcases dialog you may find that some loadcases
are already defined, these are automatically created by Portal Frame from your
building loads.

Help For further information see "Building Wizard - Building Loads”
on page 149.
Note You cannot change the automatically generated Self Weight

Frame Loadcase in any way. This loadcase includes the self
weight of the main steel members only (i.e. not haunches, end
plates, base plates etc.). To allow for the self weight of these
and the other minor elements — sheeting rails, purlins etc.
you can either edit the automatically generated Frame Dead
Loadloadcase or add a new Frame Loadcase to contain these
loads.

Caution You can edit, delete and add loads in the other automatically
generated frame loadcases, However if you edit or delete the
automatically generated loads and then access and OK
the building loads, the automatically generated loads will be
recreated with their calculated values.
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Help

For further information see "To modify an existing frame
loadcase” on page 297.

To define a
frame
loadcase

>

1. Select Loading/Frame Loading... to see the Frame Loading dialog.

Frame Loading : Frame Type 1 ﬂ
Loadcaze Title [Type  |Status oK I
| Frame Self\/eight  Dead Loads D efined
: Frame Dead Load [ead Loads Defined [EtG]
Frame Service Load  Dead Loads Defined Dead
Frame Impozed Load  Impoged  Loads Defined
Imposed...
Wind...
Crane...
Copy... |
Edi... |
Delete |
1| | » Help |

This dialog shows the titles of all your frame loadcases and allows you to add
new loadcases as well as editing, viewing or deleting existing ones.

Note

Crane... is dimmed if your frame has no cranes.

2. Once your frame loadcases are complete click OK.

Help

For further information on adding loadcases see:

“To add a new dead frame loadcase” on page 293,

"To add a new imposed frame loadcase” on page 294,

To add a new wind frame loadcase” on page 295,

“To add a new crane frame loadcase” on page 296.
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==| Toaddanew 1. Click Dead... to see the Frame Dead Loadcase property sheet. The graphical
dead frame display changes to the Loading diagram which shows a picture of the loads
loadcase that you define.

Frame Dead Loadcase 100 =]

Area |F‘oint| Line I

Tite | Type Dead Add

T an - Member | Direction | Value 1 kkN/m Offset 1 Value 2 Span...
Sheeting
Uniform
Varying

4] | _>| Delete

2. Enter a descriptive Title for the loadcase which should enable you to
differentiate it from the other loadcases that you may define.

3. Use the various pages of the property sheet to add your loads. As you define
them you will see that they are added to the graphical display.

V Tip You can close the Frame Dead Loadcase property sheet
50 that you can see the graphical display more clearly.

Help For further information on the various load types see:
s ‘'Understanding area loads” on page 299,
» ‘'Understanding point loads” on page 314,
o ‘'Understanding line loads” on page 321.
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Once your loadcase is complete click OK to return to the Frame Loadcases
dialog.

==| To add a new
imposed

frame

loadcase

v

Click Imposed... to see the Frame Imposed Loadcase property sheet. The
graphical display changes to the Loading diagram which shows a picture of
the loads that you define.

Frame Imposed Loadcase 100 =]

Area |F‘oint| Line I

Tite | Type Imposed Add

T an - Member | Direction | Value 1 kkN/m Offset 1 Value 2 Span...
Sheeting
Uniform
Varying

4] | _>| Delete

Enter a descriptive Title for the loadcase which should enable you to
differentiate it from the other loadcases that you may define.

Use the various pages of the property sheet to add your loads. As you define
them you will see that they are added to the graphical display.

Tip You can close the Frame Imposed Loadcase property
sheet so that you can see the graphical display more clearly.
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Help For further information on the various load types see:
» ‘'Understanding area loads” on page 299,
» ‘'Understanding point loads” on page 314,
» ‘'Understanding line loads” on page 321.

Once your loadcase is complete click OK to return to the Frame Loadcases
dialog.

==| To add a new
wind frame
loadcase

1.

Click Wind... to see the Frame Wind Loadcase property sheet. The graphical
display changes to the Loading diagram which shows a picture of the loads
that you define.

Frame Wind Loadcase 100 =]

Wind |Area I F‘ointl Line I

Tite || Type Wind

Member | o] Cpi]_Cpe| Centres|Status | Roof..

Wall...

g

Farapet...

Copy...

Edit...

dill

Delete

0K | Caced | Hep |

Enter a descriptive Title for the loadcase which should enable you to
differentiate it from the other loadcases that you may define.

Use the various pages of the property sheet to add your loads. As you define
them you will see that they are added to the graphical display.
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V Tip You can close the Frame Wind Loadcase property sheet
50 that you can see the graphical display more clearly.

Help For further information on the various load types see:
» ‘'Understanding wind loads” on page 331,
» ‘Understanding area loads” on page 299,
s ‘'Understanding point loads” on page 314,
» ‘Understanding line loads” on page 321.

4. Once your loadcase is complete click OK to return to the Frame Loadcases
dialog.

==| Toaddanew 1. ClickCrane...,to seethe Frame Crane Loadcase property sheet. The graphical
crane frame display changes to the Loading diagram which shows a picture of the loads
loadcase that you define.

Frame Crane Loadcase 100 =]

Crane | Area I Point I Line I

Title I Type Crane Add
Type |§gan I\n"alue Lh N)_|Value Rh fN) [Status | Horizontal...
Vertical...

Copy... |
Edit... |
Delete |

0K | Caced | Hep |




—
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2. Enter a descriptive Title for the loadcase which should enable you to

differentiate it from the other loadcases that you may define.

Use the various pages of the property sheet to add your loads. As you define
them you will see that they are added to the graphical display.

Help For further information on the various load types see:
» ‘Understanding crane loads” on page 59,
» ‘'Understanding area loads” on page 299,
» ‘Understanding point loads” on page 314,
» ‘'Understanding line loads” on page 321.

Once your loadcase is complete click OK to return to the Frame Loadcases
dialog.

To modify an
existing
frame
loadcase

1.

Select the frame loadcase you want to edit and click Edit... to see its Frame
Loadcase property sheet. for the frame loadcase that you have selected. The
graphical display changes to the Loading diagram which shows a picture of
the loads in the loadcase.

Make the changes that you need, again the graphical display is updated
instantaneously.

Help For further information on the various load types see:
s ‘'Understanding area loads” on page 299,
» ‘Understanding point loads” on page 314,
s ‘'Understanding line loads” on page 321,
» ‘Understanding wind loads” on page 331,
s ‘'Understanding crane loads” on page 59.
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3. Once your changes are complete Click OK to return to the Frame Loadcases
dialog.

==| Todeletean 1. Selectthe frame loadcase that you want to delete and then click Delete...

existing Portal Frame prompts you to confirm the deletion.
frame
|0adcase Portal Frame

‘f Caution Deletion removes the loadcase and all its associated loads
permanently. Please take care when using this
feature.

ﬁ Caution Deletion also removes the loadcase from any design
combinations that use it. Againyou can not recover

these deleted details.

2. To delete the frame loadcase click Yes to return to the Frame Loadcase dialog.
If you do not want to delete the frame loadcase click No.

Understanding You apply many loads to the individual members of your frame. Portal Frame
member ends  Uses @ consistent approach for the position and direction of all such loads:
« For a column you give the vertical distance from the base of the column to the
point for the load.

« For a rafter you give the horizontal (plan) distance from the start of the rafter
to the particular point for the load. Alternatively you may specify that a
particular point of the load lies at the start or end of the member.
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In the diagrams for each load type the dimensions you need to specify are clearly
marked.

Understanding
area loads

Area loads allow you to define the loads which normally cover large areas of your
building. These loads are usually transferred from the sheeting through the
sheeting rails, actually creating a series of point loads. It is traditional to treat
such loads as distributed loads over the length of the member in portal frame

design. In Portal Frame you apply these loads in kN/m? and they are multiplied
by the frame centres to calculate the loading on the frame.

Note You can set the frame centres for each area load. This lets
you cater for a particular load that might not be as extensive
as the others.

You can define four types of area load - Span, Sheeting, Uniform and
Varying as covered below.

Note You apply Span and Sheeting loads to the rafters of a
complete span and Uniform and Varying loads to individual
members of that span. You can apply a uniform or varying
load to the whole or part of a member.
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To add span area
loads

The sign convention for span area loads is shown in the table below. Span area
loads can only be applied in the vertical direction.

Vertical only

Note : Arrows indicate the positive direction
Total Load = value x frame centres. x span

1. Ifthe Area page is not visible pick the Area tab.

Frame Dead Loadcase P ] 3
Area | Point I Line I
Tite | Type Dead Add
T an - Member | Direction | Value 1 kkN/m Offset 1 Value 2 Span...
Sheeting...
Uniform...
Varying...

Copy... |
Edit... |

1 |

_;I Delete |

o]

Cancel | Hep
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Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.

Click Span... to see the Span Area Load dialog.

Span Area Load x|

flosd——————————— [ x|

Walue  [0.000 kN/m?

Cancel |

Span ISpan‘Ij Help |
Centres IB.DDDD m

Direction
& Vetical
 Momal

£ Haorizontal

€ Tangential

Enter the Value of the load, select the Span and enter the Centres.

Caution Centres isset tothe Effective Frame Centres that
you specified in Frame Definition, you can change this if
hecessary. However if you change the Effective Frame
Centres this will reset the value here.

Help For further information see "To modity the frame definition
details” on page 163.

The only Direction for span area loads is vertical.

Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.
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To add sheeting  The sign convention for sheeting loads is shown in the table below. Sheeting
loads loads can only be applied in the vertical direction.

Vertical only

Note : Arrows indicate the positive direction
Total Load = value x frame centres. x sum of rafter lengths

=10l x|

Area |F‘oint| Line I

Tite | Type Dead Add
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Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.

Click Sheeting... to see the Sheeting Load dialog.

Sheeting Load LI
rload————————— oK I
Walue  [0100 kN/m?
Cancel |
Span Spanl =
2 I P J Help |
Centres IB.DDDD m
Direction
& Vetical
= Mommal
£ Haorizontal
€ Tangential

Enter the Value of the load, select the Span and enter the Centres.

Caution Centres issettothe Effective Frame Centres that
you specified in Frame Definition, you can change this if
hecessary. However if you to change the Effective Frame
Centres this will reset the value here.

Help For further information see "To modity the frame definition
details” on page 163.

The only Direction for sheeting loads is vertical.

Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.
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To add uniform
area loads

The sign conventions for uniform area loads are shown in the table below.
Uniform area loads can be applied in several directions.

Vertical

End distance

Start

distance
| | jﬁ

Note : Arrows indicate the positive direction
Total Load = value x frame centres x (end distance - start distance)

.

End |
distance

| Start
distance

Horizontal

End distance

Start

distance
\ | = | | =

Note : Arrows indicate the positive direction
Total Load = value x frame centres x (end distance - start distance)

[distance

End |
distance




Chapter 21 : Frame Loading in Portal Frame : 305

Normal

End distance
Start
distance

[
Note : Arrows indicate the positive direction 2 %
Total Load = value x frame centres x (end distance - start distance) w %

-8

- C

A2

B U URIRRRR BR 5

Tangential
End distance
Start
distance

i
Note : Arrows indicate the positive direction Bls
Total Load = value x frame centres x (end distance - start distance) w %

| Start
distance
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1. Ifthe Area Loads page is not visible pick the Area tab.

Frame Dead Loadcase I ] 3
Area | Point I Line I
Tite | Type Dead Add
Span

) 200
0.100

n Area an Y
Sheeting  Span 1 Vertical

1

You can close the Frame ... Loadcase property sheet so

Tip
that you can see the graphical display more clearly.
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2. Click Uniform... You will then see the Uniform Area Load dialog.

Uniform Area Load x|
Yal I 1100 kMm@
aue b " Cancel |
Centres £.0000
I " Help |
r Position

Member ISpan‘I Lh Column 'l

% Start of Member

" Distance End 1 IU.DDDD m

& End of Member

" Distance End 2 IB.DDDD m

r Direction
7 Wetical

@ Nomal
 Horizontal

" Tangential

3. Enter the Value of the load, the Centres and select the Member.

Caution Centres isset tothe Effective Frame Centres that
you specified in Frame Definition, you can change this if
hecessary. However if you to change the Effective Frame
Centres in Frame Definition this will reset the value here.

Help For further information see To modify the frame definition
details” on page 163.
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4. Set the position for the start of the uniform area load. If you pick the
Distance End 1 option then enter the distance from the start of the member
to End 1 of the load.

Help For further information on start points and distances see
‘Understanding member ends” on page 298.

‘f Note [fyouenteraDistance to End 1 of the load, and change
the member length you must ensure that your entered

distance is still correct.

5. Select the position for the end of the uniform area load. If you pick the
Distance End 2 option then enter the distance from the start of the member

to end 2 of the load.
‘: Note [fyouenteraDistance to End 2 of the load, and change
the member length you must ensure that your entered

distance is still correct.
6. Select the Direction of the load as shown above.

7. Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.
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To add varying  The sign conventions for varying area loads are shown in the table below. Varying
arealoads arealoads can be applied in several directions.

Vertical

End distance
Start

e — B

Note : Arrows indicate the positive direction
Total Load = (start value - end value), 2 xframe centresx(end distance - start distance)

\4\
d
distance

Start
distance

Horizontal

End distance
Start

r\ (— distance |
|_
+

Note : Arrows indicate the positive direction . />

End
distance

Total Load = (start value - end value), 2 xframe centresx (end distance - start distance)

Start
distance
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Normal

End distance
Start

r\‘\‘ distance

. [ o
o
[ = : Note : Arrows indicate the positive direction - 2§
' | Total Load = (start value - end value) /2 xframe centresx (end distance - start distance) / - 2

; o

. 18

. = C

B UV B )

Tangential
End distance
Start
T\B\ ﬁ distance

: : g
. Note : Arrows indicate the positive direction : A 2 E
' | Total Load = (start value - end value) 2 xframe centresx (end distance - start distance) | | w 2

E : [

‘ R

. | C

el B S
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1. Ifthe Area Loads page is not visible pick the Area tab.

Frame Dead Loadcase 10l =]

Area |F‘oint| Line I

Tite | Type Dead Add
....... Span.
Sheng Span 1 Vertical D.‘I Sheeting...
Uniform Area  Span 1 Lh Column  Mormal 0.100 0.0000 Uriform..
Varying

4] | _>| Delete

Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.




Chapter 21 : Frame Loading in Portal Frame : 312

2. Click Varying... to see the Varying Area Load dialog.

3. Enter the Values of the load at End 1 and End 2, the Centres and select the

Member.

Caution

Help

Varying Area Load x|
Yalue End 1 I.‘IDD kMm@
ausEn h m Cancel |
Walue End 2 Jomd knim? |
Help
Centres IB.DDDD m
r Position

Member ISpan‘I Lh Calurnn 'l

% Start of Member

" Distance End 1 ID.DDDD mm

& End of Member

" Distance End 2 IB.DDDU m

r Direction
7 Wetical

@ Nomal
 Horizontal

" Tangential

Centres isset tothe Effective Frame Centres that
you specified in Frame Definition, you can change this if

hecessary. However if you to change the Effective Frame
Centres inFrame Definition this will reset the value here.

For further information see
details” on page 163.

“To modify the frame definition
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Set the position for the start of the varying area load. If you pick the
Distance End 1 option then enter the distance from the start of the member
to End 1 of the load.

Help For further information on start points and distances see
‘Understanding member ends” on page 298.

Note [fyouenteraDistance to End 1 of the load, and change
the member length you must ensure that your entered
distance is still correct.

Select the position for the end of the varying area load. If you pick the
Distance End 2 option then enter the distance from the start of the member
to end 2 of the load.

Note [fyouenteraDistance to End 2 of the load, and change
the member length you must ensure that your entered
distance is still correct.

Select the Direction of the load as shown above.

Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.

To modify area
loads

—

Select the area load you want to modify and click Edit... to see the area load
dialog for that load.

Note You can not change the type of area load using this feature.
You have to delete the load and then add a new one of the
Type you require.
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Help For further information see:
o Toadd span area loads” on page 300,
o 'Toadd sheeting loads” on page 302,
o Toadd uniform area loads” on page 304,
» Toaddvarying area loads” on page 209,
» Todelete area loads” on page 314.

2. Make your changes and click OK to return to the Frame Loadcase property
sheet.

To delete area
loads

1. Select the area load that you want to remove and click Delete.

2. The Frame Loadcase property sheet updates to remove the deleted load.

Understanding
point loads

Point loads allows you to define individual forces and moments at a particular
point on any member of the frame. Forces are applied in kN while moments are
applied in kNm. The loads that you specify are applied directly to the member
i.e. they are not multiplied by the frame centres.

You can define Loads and Moments as covered below.
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To add pointloads The sign conventions for point loads are shown in the table below. Point loads
can be applied in several directions.

Vertical
Distance ' Distance [
¥ ;
s
i ©
o @
5 )
o FEL o ||
Horizontal
Distance Distance

Distance
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Normal

Distance Distance

g
c
Q ©
o &
5 8
o 0 FEL oo ||
Tangential
Distance Distance
3 g
=
(] ©
v k7]
: 4 8
5 .
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1. If the Point page is not visible pick the Point tab.

Frame Dead Loadcase 100 =]

Aea  Point | Line |

Tite || Type Dead

g

T Member |Direction |Value fiN'\kkNm) |Offsst Status Load...

Copy... |
Edit... |
Delete |

0K | Caced | Hep |

Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.
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Click Load... to see the Point Load dialog.

Point Load x|
Walue 50.0 kM

Cancel |

r Position Help |
Member ISpan‘I Lh Calurnn 'l

% Start of Member

" Distance ID.DDDD m

" End of Member

r Direction
& Vetical

 Nomal
 Horizontal

" Tangential

Enter the Value of the load and select the Member it is applied to.

Set the position for the point load. If you pick the Distance option then enter
the distance from the start of the member to the load.

Help For further information on start points and distances see
‘Understanding member ends” on page 298.

Note IfyouenteraDistance totheload, and change the member
length you must ensure that your entered distance is still
correct.

Select the Direction in which the load is to apply.
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6. Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.

To add point  The sign conventions for point moments are shown in the table below.
moments

Distance Distance

Distance

. Distance

1. If the Point page is not visible pick the Point tab.

=10l x|

Area  Point | Line I

Tite | Type Dead Add
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V Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.

2. Click Moment... to see the Point Moment dialog.

Point Moment ﬂ
Walue 200 kMNm

Cancel |

r Position Help |
Member ISpan‘I Lh Calurnn 'l

% Start of Member

" Distance ID.DDDD m

" End of Member

3. Enter the Value of the load and select the Member it is applied to.

4. Set the position for the point moment. If you pick the Distance option then
enter the distance from the start of the member to the load.

Help For further information on start points and distances see
‘Understanding member ends” on page 298.

‘f Note IfyouenteraDistance totheload, and change the member
length you must ensure that your entered distance is still
correct.

5. Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.

To modify point 1. Select the load or moment load that you want to modify and click Edit... to
loads see the dialog for the selected load.
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=

Note You can not change the type of load using this feature. You
have to delete the load and then add a new one of the type
you require.

Help For further information see:

» Toadd point loads” on page 315,
e Toadd point moments” on page 319,
» Todelete point loads” on page 321.

Make your changes and click OK to return to the Frame Loadcase property
sheet.

To delete point
loads

—

Select the load or moment that you want to remove and click Delete.

The Frame Loadcase property sheet updates to remove the deleted load.

Understanding
line loads

Line loads allows you to define uniform and varying distributed loads to the
members of your frame. These loads are applied in kN/m and you specity the
actual load on the member.

You can define Uniform and Varying line loads as covered below.
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To add uniform  The sign conventions for uniform line loads are shown in the table below.

line loads

Uniform line loads can be applied in several directions.

Vertical

End distance

Start

distance
| | [ S

Note : Arrows indicate the positive direction
Total Load = value x (end distance - start distance)

.

End |
distance

| Start
distance

Horizontal

End distance

Start

distance
\ | = | | =

Note : Arrows indicate the positive direction
Total Load = value x (end distance - start distance)

[distance

End |
distance
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Normal

End distance
Start
distance

[
Note : Arrows indicate the positive direction 2 %
Total Load = value x (end distance - start distance) w %

Y]

- C

A2

B U URIRRRR BR 5

Tangential
End distance
Start
distance

I
Note : Arrows indicate the positive direction Bls
Total Load = value x (end distance - start distance) w %

| Start
distance
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1. If the Line page is not visible pick the Line tab.

Frame Dead Loadcase 100 =]
Area | Pont Line |
Tite || Type Dead Add
Type |Member |Direction |Value End 1 fcN/im) [Offset End 1 m) |Value End  Unifom..
Copy... |
Edit. |
d ! o
0K | Caced | Hep |
Tip You can close the Frame ... Loadcase property sheet so

that you can see the graphical display more clearly.
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2. Click Uniform... to see the Uniform Line Load dialog.

Uniform Line Load x|
Yalue 0.0 kM

Cancel |

r Position Help |
Member ISpan‘I Lh Calurnn 'l

% Start of Member

" Distance End 1 ID.DDDD mm

& End of Member

" Distance End 2 IB.DDDU M

r Direction
7 Wetical

@ Nomal
 Horizontal

" Tangential

3. Enter the Value of the load and select the Member it is applied to.

4. Set the position for the start of the uniform line load. If you pick the
Distance End 1 option then enter the distance from the start of the member
to End 1 of the load.

Help For further information on start points and distances see
‘Understanding member ends” on page 298.

‘f Note [fyouenteraDistance to End 1 of the load, and change
the member length you must ensure that your entered

distance is still correct.
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5. Select the position for the end of the uniform line load. If you pick the
Distance End 2 option then enter the distance from the start of the member
to end 2 of the load.

‘: Note [fyouenteraDistance to End 2 of the load, and change
the member length you must ensure that your entered

distance is still correct.
6. Select the Direction of the load as shown above.

7. Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.

To add varying line  The sign conventions for varying line loads are shown in the table below.
loads Varying area loads can be applied in several directions.

Vertical

End distance
Start

e — B

_ -_—___-—l!\!-—-_.___-

Note : Arrows indicate the positive direction
Total Load = (start value - end value),2 x(end distance - start distance)

\4\
d
distance

Start
distance
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Horizontal

End distance

Start
distance

Q
v
> Note : Arrows indicate the positive direction ‘ 2 §
Total Load = (start value - end value) /2 x(end distance - start distance) / "“ 2
Q
-9
| C
I|e
K|a
B T R o
Normal

j

End distance

Note : Arrows indicate the positive direction

Start
distance

Total Load = (start value - end value) /2 x (end distance - start distance)

Start FA

distance

ﬁ

End |
distance
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Tangential

End distance

Start
distance

H [

o

Note : Arrows indicate the positive direction j /‘ 28

Total Load = (start value - end value) /2 x (end distance - start distance) L | w %

Start
distance

1.

Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.
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2. Click Varying... to see the Varying Line Load dialog.

Varying Line Load LI
rLoad
Walug End 1 100 kM#m Cancel |
Walue End 2 |50 kNm Help |
r Position

Member ISpan‘I Lh Column 'l

% Start of Member

" Distance End 1 IU.DDDD m

& End of Member

" Distance End 2 IB.DDDD m

r Direction
7 Wetical

@ Nomal
 Horizontal

" Tangential

3. Enter the Values of the load at End 1 and End 2 and select the Member.

4. Set the position for the start of the varying line load. If you pick the Distance
End 1 option then enter the distance from the start of the member to End 1
of the load.

Help For further information on start points and distances see
‘Understanding member ends” on page 298.

Note [fyouenteraDistance to End 1 of the load, and change
the member length you must ensure that your entered
distance is still correct.




Chapter 21 : Frame Loading in Portal Frame : 330

To modify line
loads

To delete line
loads

5. Select the position for the end of the varying line load. If you pick the
Distance End 2 option then enter the distance from the start of the member
to end 2 of the load.

Note [fyouenteraDistance to End 2 of the load, and change
the member length you must ensure that your entered
distance is still correct.

6. Select the Direction of the load as shown above.

7. Once you have defined your load click OK to return to the Frame ... Loadcase
property sheet.

1. Select the line load that you want to modify and click Edit... to see the line
load dialog for the type of line load that you have selected.

Note You can not change the type of load using this feature. You
have to delete the load and then add a new one of the type
you require.

Help For further information see:

» 'Toadd uniform line loads” on page 32.2,
o Toaddvarying line loads” on page 326,
» 'Todelete line loads” on page 330.

2. Make your changes and click OK to return to the Frame Loadcase property
sheet.

1. Select the line load that you want to remove and click Delete.

The Frame Loadcase property sheet updates to remove the deleted load.
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Understanding
wind loads

You can only add wind loads to wind frame loadcases, i.e. you must have chosen
Wind... from the Frame Loadcase dialog.

Help For further information see “To add 2 new wind frame
loadcase” on page 2995.

You can choose to define wind loads either to BS 6399 or to CP3, however you
should note that CP3 has now been officially withdrawn, and you should
therefore not use this code for designs in the United Kingdom. The CP3 option
has not been removed from the program since it may be appropriate in other
geographical locations, or you may want to use it to check an existing building.
The details for BS 6399 and CP3 are covered below.
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BS 6399 wind load
coefficients

You define the loads that apply to the members of the frame by entering the
Wind Pressure (q,) and the Internal Pressure Coefficient (C,;) for the

entire building. For each wind zone' on a member you give its External
Pressure Coefficient (Cp,) and its length. For the entire member you then give
the information needed to calculate the size effect factor for that member.

BS 6399 wind load coefficients - Standard span

Further zones Further zones
Length zone 1 25 require as requireq Length zone 1
Cpezone Cpe zone 7
j _ Cpi Cpi ‘
: Cpi Cpi
Cpep-| [ Cpi Notes: Arrows indicate the positive direction, Cpi P
: Pressure coefficient values are member specific.
J . F.F.L

< Cpe

1. The number of zones depends on the type of frame, the member whose loads you are defining, and the wind

load condition you are defining.
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BS 6399 wind load coefficients - Asymmetric span

1 Further z_ones
Lengthzone © as required
" Cpezone 1

Further Zones
as requireq

A Cpi Cpi i

Cpi Cpi j

Cpeh j 4Cpi Notes: Arrows indicate the positive direction, Cpi F ' 4CP9

Pressure coefficient values are member specific.

BS 6399 wind load coefficients - Monopitch span

Further zones

Cpi

Cpe

~Cpi Notes: Arrows indicate the positive direction, Cpi P

Pressure coefficient values are member specific.

< Cpe
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BS 6399 wind load coefficients - Propped span

Further zones FUftherZOneS
Lengthzone 1 as require as requireq Length zone 1
Cpezone ! Cpe zone 7

Cpi : Cpi
Cpi : Cpi

= Lo [

: : Notes: Arrows indicate the '

Cpepp-| | | <Cpi : positive direction ~ Cpi | - | < Cpe

. : Pressure coefficient .

values are member
specific.

BS 6399 wind load coefficients - Flat top span

x Length zone 1 Further zones
Cpe zone 1 as required #

Notes: Arrows indicate the positive direction,

Cpe> <Cpi Pressure coefficient values are member specific. Cpi > 4 Cpe
T - Length zone 1, Cpe zone 1 g

# - Further zones as required
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BS 6399 wind load coefficients - Mansard span

\ Cpi Cpi l

Cpi - N Cpi
Notes: Arrows indicate the positive direction,

cpeh . 4Cpi Pressure coefficient values are member specific. Cpi F . 4 Cpe
' 1 - Length zone 1, Cpe zone 1 0

# - Further zones as required

> 2e————— S < hi

Notes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

You can apply wind loads to the Roof, Walls and Parapets as detailed below.
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To add roof wind 1. If the Wind page is not visible pick the Wind tab.

loads to BS 6399
Frame Wind Loadcase P ] 3
Wind | Area | Point | Line |
Tite | Type Wind Add
Merrberlgg.nglQﬁlJaI@Cal 'A&a'us I Roof...
Wall...
Parapet ...
Copy... |
Edit... |
Delete |
0K | Caced | Hep |
V Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.




Chapter 21 : Frame Loading in Portal Frame : 337

2. Click Roof... to see the Roof Wind Load dialog.

Wind Load Roof BS6399 : Part 2 : 1997 x|

- Member ok

ISpan‘I Lh Rafter 'l @« 100%
Cancel |
Length IB.9282 m ¢ BO0%

Help |
rWwind Pressure
gs ID.828 kMm@
r Pressure Coefficient
Cpi ID.2DD

Add
Edit |
Delete |

r Size Effect Factor

Load Diagonal [a] IS.‘I ES1 m

Cai I‘I .0an
Cae ID.S4?

3. Select the Member and choose whether it is to be fully- or partially-loaded
(to account for asymmetric loading).

Note

BS 6399 states that you should consider asymmetric
loading by reducing the load on each member of your frame in
turn to ©0% of the full design load. Portal Frame allows you
to set the ©0% factor for as many members as you want
since you may want to investigate conditions such as both
windward rafters of a mansard portal having the 60% load.
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4. Enter the wind pressure gs which applies to this member.

‘: Note The Wind Pressure is always positive, the direction of the
load applying to a particular member is determined by the
internal and external pressure coefficients.

5. Enter the value of the Internal Pressure Coefficient (Cpi),

6. To add the internal pressure coefficient(s) click Add

B
Cpe 0.5000

Cancel |
Length |8.9282 m

Help |

7. Enter the External Pressure Coefficient (Cpe) and the length over which it
applies and then click OK.

Help For details on the sign conventions for pressure coefficients
and those that are required for the members of various
frame types see ‘Understanding wind loads” on page 331.

8. Ifyouneed to define several zones on the member, then repeat step 7 for each
zone.
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9. Enter the Load Diagonal (a) dimension for the rafter as indicated in the
diagram below.

N

L~

) S
C e
&2 XX
< (é‘

O

10. Enter the internal and external size effect factors (C,; and C,,) which enable
the effective wind load on the rafter to be calculated.

11. Once your wind load details are complete click OK to return to the Frame
Loadcase property sheet.
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To add side wind 1. If the Wind page is not visible pick the Wind tab.

loads to BS 6399
Frame Wind Loadcase P ] 3
Wind |Area I F‘ointl Line I
Tite | Type Wind Add
Roof.
Wall...
Parapet ...
Copy... |
Edit... |
Delete
0K | Caced | Hep |
V Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.
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2. Click Wall... to see the Wall Wind Load dialog.

Wind Load Wall BS6399 : Part 2: 1997

- Member

ISpan‘I Lh Caluran 'l 4
Lenath IB.DDDD m  EBO0% - |
elp

rWwind Pressure

qz ID. 828 kN /m?
r Pressure Coefficient

Cpi ID.2DD
Cpe L[] | Add
-0.500 £.0000 _I
Edit |
Delete |

r Size Effect Factor

Load Diagonal [a] |8.4853 m

Cai I‘I .0an
Cae ID.954

3. Select the Member and choose whether it is to be fully- or partially-loaded
(to account for asymmetric loading).

Note

BS 6399 states that you should consider asymmetric
loading by reducing the load on each member of your frame in
turn to ©0% of the full design load. Portal Frame allows you
to set the ©O% factor for as many members as you want
since you may want to investigate conditions such as both
windward rafters of a mansard portal having the 60% load.
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Enter the wind pressure gs which applies to this member.

Note The Wind Pressure is always positive, the direction of the
load applying to a particular member is determined by the
internal and external pressure coefficients.

Enter the value of the Internal Pressure Coefficient (Cpi),

To add the internal pressure coefficient(s) click Add

o
Cpe -0.500
Cancel |
Length IB.DDDD m
Help |

Enter the External Pressure Coefficient (Cpe) and the length over which it
applies and then click OK.

Help For details on the sign conventions for pressure coefficients
and those that are required for the members of various
frame types see "Understanding wind loads” on page 231,
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8. Enter the Load Diagonal (a) dimension for the column as indicated in the
diagram below.

)
e
(2N
& 7S

\o’b\‘

9. Enter the internal and external size effect factors (C,; and C,,) which enable
the effective wind load on the column to be calculated.

10. Once your wind load details are complete click OK to return to the Frame
Loadcase property sheet.
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To add parapet
wind loads to BS
6399

1.

If the Wind Loads page is not visible, then pick the Wind tab to see it.

Frame Wind Loadcase 10l =]
Wind | Area I Point I Line I
Tite | Type Wind Add
Roof ...
s Span 1 Lh r 0.200 f g 165 s
Span 1LhColumn 0.828 0200 -0.500 6.0000 5165 0.547 1000 - Wall...
Parapet ...

1 |

Copy... |
Edit... |
_;I Delete |

o]

Cancel |  Hep |

Tip You can close the Frame ..

. Loadcase property sheet so
that you can see the graphical display more clearly.
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2. Click Parapet... to see the Parapet Wind Load dialog.

Wind Load Parapet BS6399 : Part 2 : 1997 ' ll

- Member

ISpan‘I Lh Parapet 'l (C
Lenath |3.DDDD m  EBO0% - |
elp

rWwind Pressure

qz ID.828 kN /m?
r Pressure Coefficient
Cpi ID.?DD
Cpe L im] | Aicld |
-0.500 3.0000
Edit |
Delete |

r Size Effect Factor

Load Diagonal [a] IB.?DS2 m

Cai [o57
Cae IW
A‘ Note If you have not defined any parapets on your building, then
Parapet... is dimmed.

3. Select the Member and choose whether it is to be fully- or partially-loaded
(to account for asymmetric loading).
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Note BS 6399 states that you should consider asymmetric
loading by reducing the load on each member of your frame in
turn to ©0% of the full design load. Portal Frame allows you
to set the ©0% factor for as many members as you want
since you may want to investigate conditions such as both
windward rafters of a mansard portal having the 60% load.

Enter the wind pressure qs which applies to this member.

Note The Wind Pressure is always positive, the direction of the
load applying to a particular member is determined by the
internal and external pressure coefficients.

Enter the value of the Internal Pressure Coefficient (Cpi),

To add the internal pressure coefficient(s) click Add

x|

—  —2

Cpe

Cancel |
Length |3.DDDD m
Help |

Enter the External Pressure Coefficient (Cpe) and the length over which it
applies and then click OK.

Help For details on the sign conventions for pressure coefficients
and those that are required for the members of various
frame types see "Understanding wind loads” on page 231,
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8. Enter the Load Diagonal (a) dimension for the column as indicated in the
diagram below.

e
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9. Enter the internal and external size effect factors (C,; and C,,) which enable
the effective wind load on the column to be calculated.

10. Once your wind load details are complete click OK to return to the Frame
Loadcase property sheet.

To modify wind 1. Select the wind load that you want to modify and click Edit... to see the wind

loads load dialog for the selected load.
A‘ Note You can not change the type of load using this feature. You
have to delete the load and then add a new one of the type

you require.
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Help For further information see:
o Toadd roof wind loads to CF3" on page 352,
o 'Toadd side wind loads to CF3" on page 354,
o Toadd parapet wind loads to CF3" on page 350,
« Todelete wind loads” on page 358.

2. Make your changes and click OK to return to the Frame Loadcase property
sheet.

To delete wind
loads

1. Select the wind load that you want to delete and click Delete.

2. The Frame Loadcase property sheet updates to remove the deleted load.

CP3 wind load
coefficients

You define the loads that apply to the members of the frame by giving the Wind
Pressure (q) and entering the Internal and External Pressure Coefficients
(Cpi and Cpe) for the particular member.

CP3 wind load coefficients - Standard span

= A A S|
; Cpi Cpi ;
Cpepp-| ' | Cpi Notes: Arrows indicate the positive direction, Cpi p»| | | < Cpe

Pressure coefficient values are member specific.
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CP3 wind load coefficients - Asymmetric span

Cpe Cpe

\ T 4
- f

Cpi Cpi

Cpep-| | < Cpi Notes: Arrows indicate the positive direction, Cpi |+ | < Cpe
Pressure coefficient values are member specific.

Cpi

Cpi

Cpe

<Cpi Notes: Arrows indicate the positive direction, Cpi >

Pressure coefficient values are member specific.

~Cpe
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CP3 wind load coefficients - Propped span

Cpe Cpe

Cpi . Cpi

: Notes: Arrows indicate the :
Cpepp-| | <Cpi ; positive direction  Cpi | . | < Cpe
. Pressure coefficient

values are member
specific.

Cpe* 4Cpi Notes: Arrows indicate the positive direction, Cpi * : 4 Cpe
: Pressure coefficient values are member specific.
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CP3 wind load coefficients - Mansard span

Cpe Cpe

Cpe - ~Cpi Notes: Arrows indicate the positive direction, Cpi P - Cpe
! Pressure coefficient values are member specific. :

Mg l;%\v """""""""""""""""""""""""""""""""""" \‘%J - Cpe

Notes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

You can apply wind loads to the Roof, Walls and Parapets as detailed below.
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To add roof wind 1. If the Wind page is not visible pick the Wind tab.

loads to CP3
Frame Wind Loadcase P ] 3
Wind | Area | Point | Line |
Tite | Type Wind Add
Member | | Col Cpe| Centres|Status ] Roof..
Wall.
Farapet...
Copy... |
Edit... |
Delete |
0K | Caced | Hep |
V Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.
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2. Click Roof... to see the Roof Wind Load dialog.

Wind Load Roof - CP3: Ch V: Part 2: 1972 x|

~wind Pressue——————————————
IU.25U kN /m?
a " Cancel |

Member ISpan‘I Lh Rafter 'l M

r~ Pressure Coefficients

Cpi ID.2DD
Cpel I-D.BDD Cpe2 ID.DDD

=
Frame

Centres IB.DDDD m

3. Give the Wind Pressure and select the Member.

‘: Note The Wind Pressure is always positive, the direction of the
load applying to a particular member is determined by the

internal and external pressure coefficients.

4. Enter values for the Internal Pressure Coefficient (Cpi), the External
Pressure Coefficient (Cpe1) and if necessary the Internal Pressure
Coefficient (Cpe2).

Help For details on the sign conventions for pressure coefficients
and those that are required for the members of various
frame types see "Understanding wind loads” on page 231,

5. Enter the Centres.
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Caution Centres isset tothe Effective Frame Centres that
you specified in Frame Definition, you can change this if
hecessary. However if you to change the Effective Frame
Centres in Frame Definition this will reset the value here.

Help For further information see To modify the frame definition
details” on page 163.

6. Once your wind load details are complete click OK to return to the Frame
Loadcase property sheet.
To add side wind 1. If the Wind page is not visible pick the Wind tab.
loads to CP3

Frame Wind Loadcase 100 =]

Wind |Area I F‘ointl Line I

Tite | Type Wind Add

Wall...
Parapet ...

0K | Caced | Hep |

Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.
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2. Click Wall... to see the Wall Wind Load dialog.

Wind Load Wall - CP3: ChV:Part 2: 19 x|

—wind Pressue————————————
q IU.25U kN /m?

Member ISpan‘I Lh Colurnn 'l M

r~ Pressure Coefficients

Cancel |

Cpi ID.2DD
Cpe I-D.BDD
Centres IB.DDDD m

3. Give the Wind Pressure and select the Member.

‘: Note The Wind Pressure is always positive, the direction of the
load applying to a particular member is determined by the

internal and external pressure coefficients.

4. Enter values for the Internal Pressure Coefficient (Cpi) and the External
Pressure Coefficient (Cpe).

Help For details on the sign conventions for pressure coefficients
and those that are required for the members of various
frame types see "Understanding wind loads” on page 231,

5. Enter the Centres.
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Caution Centres isset tothe Effective Frame Centres that
you specified in Frame Definition, you can change this if
hecessary. However if you to change the Effective Frame
Centres in Frame Definition this will reset the value here.

Help For further information see To modify the frame definition
details” on page 163.

6. Once your wind load details are complete click OK to return to the Frame
Loadcase property sheet.

To add parapet 1. If the Wind Loads page is not visible, then pick the Wind tab to see it.
wind loads to CP3

Frame Wind Loadcase =10l x|

Wind |Area I F‘ointl Line I

Tite | Type Wind Add

: Span 1 Lh Column 0250 0200 0.300 60000

ok | Caced | Hep |
V Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.
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2. Click Parapet... to see the Parapet Wind Load dialog.

Wind Load Parapet - CP3:ChV:Part 2: l

—wind Pressue————————————
IU.25U kN /m?
a Cancel |

tember ISpan‘I Lh Parapet 'l M

r~ Pressure Coefficients

Cpi ID.2DD
Cpe I-D.BDD
Centres |B.DDDD m

If you have not defined any parapets on your building, then

A‘ Note
Parapet... is dimmed.

3. Give the Wind Pressure and select the Member.

‘f Note The Wind Pressure is always positive, the direction of the
load applying to a particular member is determined by the
internal and external pressure coefficients.
4. Enter values for the Internal Pressure Coefficient (Cpi) and the External

Pressure Coefficient (Cpe).
For details on the sign conventions for pressure coefficients

Help
and those that are required for the members of various
frame types see "Understanding wind loads” on page 231,

5. Enter the Centres.
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Caution Centres issettothe Effective Frame Centres that
you specified in Frame Definition, you can change this if
hecessary. However if you to change the Effective Frame

Centres in Frame Definition this will reset the value here.

Help For further information see To modify the frame definition
details” on page 163.

To modify wind
loads

6. Once your wind load details are complete click OK to return to the Frame
Loadcase property sheet.

1. Select the wind load that you want to modify and click Edit... to see the wind
load dialog for the selected load.

Note You can not change the type of load using this feature. You
have to delete the load and then add a new one of the type
you require.

Help For further information see:

o Toadd roof wind loads to CF3" on page 352,
o 'Toadd side wind loads to CF3" on page 354,
o Toadd parapet wind loads to CF3" on page 250,
» Todelete wind loads” on page 358.

2. Make your changes and click OK to return to the Frame Loadcase property

sheet.
1. Select the wind load that you want to delete and click Delete.

To delete wind
loads

The Frame Loadcase property sheet updates to remove the deleted load.
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U nderstanding You can only add crane loads to crane frame loadcases, i.e. you must have chosen
crane loads Crane... from the Frame Loadcase dialog.

‘: Note You can only define Crane loadcase if your frame contains at
least one crane.

Help For further information on cranes see:

o 'Toaddacrane onpage 221,
» Toaddanew crane frame loadcase” on page 290.

You can define Horizontal and Vertical loads to any cranes as described
below.

To define The sign convention for horizontal crane loads is shown in the table below.
horizontal crane
loads
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1. If the Crane page is not visible pick the Crane tab.

Frame Crane Loadcase 100 =]

Crane | Area I Point I Line I

Title I Type Crane Add
Type |§gan I\n"alue Lh N)_|Value Rh fN) [Status | Horizontal...
Vertical...

Copy... |
Edit... |
[ o |

Delete

0K | Caced | Hep |

Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.

2. Click Horizontal... to see the Horizontal Crane Load dialog.

Crane Load Horizontal x|
—
Crane |SpaniCrane1 -
Cancel |
Lhs |10.0 kM Rhz |2.D kM
Help

3. Select the Crane and enter the Values of the horizontal crane load at the left
and right hand crane supports

4. Once your horizontal crane load details are complete click OK to return to
the Frame Loadcase property sheet.
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To define vertical The sign convention for vertical crane loads is shown in the table below.

crane loads H
’
L FEL . L
1. If the Crane page is not visible pick the Crane tab.
=10l x|
Title I Type Crane Add
Horizontal...
Vertical...
Copy... |
Edit... |
Delete
0K | Caced | Hep |
V Tip You can close the Frame ... Loadcase property sheet so
that you can see the graphical display more clearly.
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Click Vertical... to see the Vertical Crane Load dialog.

. X
—
Crane |SpaniCrane1 -

Cancel |
Lhs I‘IDD.D kM Rhz |2D.D kM

Help

Select the Crane and enter the Values of the vertical crane load at the left
and right hand crane supports

To modify crane 1.

loads

Select the crane load that you want to modify and click Edit... to see the
crane dialog for the selected crane load.

Note You can not change the type of load using this feature. You
have to delete the load and then add a new one of the type
you require.

Help For further information see:

» Todefine horizontal crane loads” on page 359,
» Todefine vertical crane loads” on page 361,
« Todelete crane loads” on page 262.

Make your changes and click OK to return to the Frame Loadcase property
sheet.

To delete crane 1.

loads

Select the crane load that you want to remove and click Delete.

The Frame Loadcase property sheet updates to remove the deleted load.




Chapter 21 : Frame Loading in Portal Frame : 363

Understanding When you have used the Snow Load Generator to calculate a snow loading on
snow loads  Your frame, you can then change the details directly, without having to use the
Snow Load Generator at all.

To edit snow loads 1. From the Frame Loading dialog, choose the snow loadcase whose details you
directly want to change and then click Edit.

2. You will see the Frame Loadcase dialog which will show a Snow page
containing the details for the snow load.

Frame Loadcase : 10l =]

Snow | Area I Point I Line I

M= (Snow - Uniform Type Imposed

Uniform Area  Span 1 Bh Rafter  Vertical . 0.0000

Uniform Area  Span 2 Lh Rafter  Vertical . 0.0000

Uniform Area  Span 2 Bh Rafter  Vertical . 0.0000

Uniform Area  Span 3 Lh Rafter  Vertical . 0.0000

Uniform Area  Span 3 Bh Rafter  Vertical . 0.0000

Uniform Area  Span 4 Lh Rafter  Vertical . 0.0000 Garap |

Uniform Area  Span 4 Bh Rafter  Vertical . 0.0000
Edit... |

«| | _;I Delete

3. You can now edit each of the snow loads in turn by clicking on its line and
clicking Edit and changing the details as for any other load.

4. Once you have made changes to all the loads you need to change click OK to
return to the Frame Loading dialog.
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Co pying You can copy details from one loadcase to another or from one frame member to
loadcases and 2"V other.
loads

To copy aframe 1. Before you can copy the details from one Frame Loadcase to another you
loadcase must first create the loadcase that is to receive the copied details. Use Add
Dead..., Add Imposed..., Add Wind... or Add Crane..., give the new
loadcase a title and then click OK.

2. Select the source Frame Loadcase from the list of available loadcases.

3. Click Copy... to see the Copy Loadcase dialog which confirms the source
loadcase and shows a list of target loadcases.

Copy Loadcase ll
Source Loadcase ISnow: Unifarm (] 4 |
Loadcaze Title ITvDe IStatus I | ....... o ancell

Frame Dead Load Dead Loads Defined
Frame Service Load  Dead Loads Defined Help |
Frame Impozed Load  Impoged  Loads Defined

Dead Dead Loads Defined
wind wind Loads Defined
Crane Crane Loads Defined

4. Select the target loadcase and click OK.
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If your target loadcase contains loads, then Portal Frame asks if you want to
add the copied loads to the existing ones in the loadcase, or if you want to

replace the existing loads with the copied ones. You can also cancel the copy
process if you have made an error.

Portal Frame

The target loadcase already has loads defined.

l7

Do you want to replace the existing loads in the target loadcase,
or do you wish append the new loads?

Click Yes to Append
Mo to Replace, or
Cancel  to Abort

Mo Cancel

To copy an  Once you have defined aload on one member you can then copy its details to the
individual load other members of your frame.

between members
Select the load in the Frame ... Loadcase property sheet and then click

Copy... to see the Copy Load dialog. This shows a list of items to which you
can copy the selected load.

x|

Source Load |Span Area - Span 1 ok, |

e | |
Span 2 Standard

Span 3 Standard Help |
Span 4 Standard

Choose the targets for the copied load and then click OK to perform the
copy.
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‘: Note You can select a range of items if necessary.

ﬁ Caution If the load that you are copying requires distance
information to position it along the member, and the target

member is shorter than the source, then copy will always
generate the load but may change the distances as follows:

+ Foraload that only requires one distance (e.g. a point
load or a point moment) or for the end distance of a load
that requires two distances (e.g. an areaload or a line
load) and where the copied distance is beyond the end of
the member the distance will be reduced to the distance
of the end of the member.

+ Forthe start distance of aload that requires two
distances (e.g. an area load or a line load) and where the
copied distance would be beyond the end of the member
the start distance will be set to zero.

U nderstanding In the normal course of events you will find that you can not create loading
loadcase which is in error in any way. However, if you change the layout of the frame after
. ] loads have been defined, then your changes might affect the correctness of the
validation loading. Whenever you change the geometry of a frame in any way Portal Frame
automatically checks all your loading for errors.
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If erroneous information is found during this validation process, then you will be
informed that a particular loadcase contains invalid loads.

Portal Frame x|
These Loadcases contain invalid loads
Dead
Wind

Crane

To find out exactly which loads are invalid, you need to edit each of the invalid
loadcases.

Help For further information see "To modify an existing frame
loadcase” on page 297.

You can determine which loads in the loadcase are invalid since they will either
have a Status of Invalid, or will not be associated with a member.

Frame Loadcase 100 =]

Area  Point | Line I

Title IFrame Dead Load Type Dead Add

Paint  Span 1 Lh Column Yertical SD:D

Copy... |
Edit... |
[ e |

Delete

QK I Cancel | Help |
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You must either delete the invalid loads, or edit them so that they are no longer
invalid.

Help For further information on editing and deleting loads see:

» Tomodify area loads” on page 313,
« 'Todelete area loads” on page 314,

» Tomodify point loads” on page 320,
« Todelete point loads” on page 321,
» Tomodify line loads” on page 330,

« 'Todelete line loads” on page 330,

» Tomodify wind loads” on page 358,
« Todelete wind loads” on page 358,
» Tomodify crane loads” on page 362,
» Todelete crane loads” on page 262.
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22

Wind Load Generator’

The Wind Load Generator allows you to calculate the wind loading applied to your
building in accordance with CP3 : Chapter V : Part 2 : September 1972 or
BS 6399 : Part 2:1997.

Caution CP%: ChapterV:Fart 2: 1972 has been withdrawn by the
BSI. You should only use this code of practice for legacy
designs.

Changing the
wind code

You pick the wind code that you want to use as you use the Building Wizard to
define your project.

Help For further information see "Building Wizard" on page 145.

You can change these details later if necessary, however if you change the design
code, then you will have to re-define all your wind loading, since the current
details will no longer be appropriate.

Help For further information see "To change the design codes” on
page 159.

Changing the
basic wind
details

You define the basic wind details for the wind code that you pick as you use the
Building Wizard to define your project.

Help For further information see "Building Wizard" on page 145.

1. This is an additional plug-in module that you purchase separately to Portal Frame.
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You can change these basic details later if necessary and any wind loading you
have created will be updated automatically.

Caution If you have modified any of the calculated loads, the values
you have entered will be overwritten by the automatically
recalculated ones.

Help For further information on the details for CF3 see “To modify
building wind load data” on page 390 or for BS 6399 see To
modify building wind load data” on page 371.

Calculating the
wind loading

You determine the wind conditions that are to be considered in conjunction with
the other loading on the frame. From these conditions the Wind Load Generator
calculates the actual wind load that the members of your frame have to carry,
generating the appropriate loading automatically. Finally (if necessary) you can
edit the load cases that have been generated to allow for any local effects that
have not been considered by the Wind Load Generator.

Wind Loading to
BS 6399
Standard
effective wind
speeds
Standard
pressure
coefficients

Calculation of wind loading to BS 6399 : Part 2 : 1997 is a two stage process:
» You define the building wind loading data (this is part of the Building Wizard),

+ You specify the details for the frame that you are defining.
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To modify building 1. Select Building/Wind Load... to see the Building Wind Load dialog for BS 6399

wind load data Part 2 where you can define the building wind information.
Building Wind Load - BS6399 : Part 2: 1997 x|

Basic Wind Speed [vh) |23.5 més
Ground Roughness m ﬂl
Average height of roof tops of upwind buildings [Ha] IW m &l
Upwind spacing of surounding buildings (o] IW m
Upwind distance from sea to site W km
Upwind distance from edge of tawn to site ISD— km
Alitude factor  [Sa) [fio
Seasonal factor [Sg] IW
Frobabilty factor (Sp) [fooo

2. Enter the value for the Basic Wind Speed (Vb), taken from Figure 6 of
BS 6399 : Part 2 : 1997 page 13.

3. Select the appropriate Ground Roughness Category for your site.

4. Enter the values for the Average height of the roof tops of the upwind
buildings (Ho), Upwind spacing of surrounding buildings (X), Upwind
distance from sea to site, Upwind distance from edge of town to site,
Altitude factor (Sa), Seasonal factor (Ss) and Probability factor (Sp).
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Note The calculated Altitude factor is correct for the altitude
of the sitein the Building Definition dialog provided that
the topography is not considered significant. For sites
where topography is considered significant you will need
to calculate the Altitude factor yourself and then enter
the value directly.

Caution If you change the altitude of the site the value for the
Altitude Factor is not changed automatically. You will
heed to enter any new value yourself.

Help For further information on setting the building altitude using
the Building Definition dialog see "Building Wizard -
Building Definition” on page 147.

5. Once the information is correct click OK to define the wind load details.

To define
wind load
details

Once you have defined the basic wind details you can continue and define the
particular wind cases appropriate to your building.
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1.

Select Loading/Wind Loading...

Frame Wind Loadcases

Loadcase Title | Type |Status

o
F

Cancel

Help

Add ULS

Add 5L5
E dit

Edit Loads

B e el

Delete




Chapter 22 : Wind Load Generator : 374

To create a new wind condition click Add ULS or Add SLS to add an
ultimate limit state or serviceability limit state loadcase respectively. In either
case you will see the BS 6399 Wind Loading and Wind Legend dialogs.

Wind Loading - BS6399 : Part 2: 1997

r Building Dimensions——————— ~Wind Direction Mormal to

LengthL [50.0000 ¥ Side Left
€ Side Fight
Widthw! [0 6000

" End Gable Top
Fieference Height Hr |1D.41 i}

Effective Height He IB.4‘IDD
r Directional Factor Sd

Left Hand Side Gap g |1 8.0000
[~ Apply 5d Factor

Right hand Side Gap g |1 8.0000
Orientation of Eaves Line ID_D deg.
deg.

oK
Cancel

Help

dil)

" End Gable Btm

r— Probability factor

Sp I‘I.DDD

m
m
m
m
m
m

r Frame Location—————————— East of Narth

(o B Critical Wind Direction |2?D.DDD

 Intermediate Zone Directional factor [Sd) |1 .oao
 Femate Zone — Cpi

Cpe Roof
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Note

Note

; s
Orientation Key
B Adjacent
[ Intermediate

Remate

Gt

-l R
Gy

The only difference between a ULS loadcase and a SLS one is
inthe factors which the Wind Load Generator uses to
determine the pressure coefficients.

The building representation depends on the Wind
Direction you pick.

The basic Building Dimensions details are calculated from information that
you have already defined. If the calculated values are not entirely accurate
you can change them as necessary.

Note

Note

These values are only used in the wind calculations and do not
affect the geometry of your building.

The Wind Load Generator always takes the width of the
building parallel to the direction of span of the frames.
Conversely the length of the building is taken as the
dimension perpendicular to this i.e. in the direction of the
frame bay centres.
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If you are defining load on the gable ends of the building then once you have
picked the load direction you will need to enter values for the Left Hand
Side Gap and Right Hand Side Gap to allow the Wind Load Generator to take
account of funnelling effects which increase the suction on either or both
sides of the building when wind blows on the gables.

Note The initial values mean that no funnelling occurs. If you enter
smaller values funnelling will increase to a maximum and then
drop off as the gap becomes too narrow for turbulence.

Note The Wind Load Generator:

¢ always takes the width of the building parallel to the
direction of span of the frames. Conversely the length of
the building is taken as the dimension perpendicular to
this i.e. in the direction of the frame bay centres.

+ always takes the height of the frame as the maximum
height of any apex or eaves point, including any parapets
that you may have defined.

Pick the face to which the Wind Direction is Normal and pick the
appropriate Frame Location as detailed below.

Wind blowing on side of building - For this case the Frame Location
indicates whether or not the frame is close to or away from the leading
corners of the building. Adjacent/Close Zone and Remote Zone indicate that
the particular frame is near to a leading corner, Intermediate Zone indicates
that it is not.

Wind blowing on end of building - For this condition the Frame Location
indicates how close the current frame is to the windward gable of the
building. Adjacent/Close Zone means that the frame is close to the gable end
and will pick up the highest external pressure coefficients (usually 3).
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Intermediate Zone indicates that the frame picks up the lower coefficients
that apply to the next roof zone which is immediately behind the highest
pressure zone. Remote Zone indicates that the frame picks up the lowest
pressure coefficients that apply to any remaining area of roof beyond that
covered by the Intermediate Zone.

Help For further information see:

‘Pressure zones for flat roofs” on page 891,

"Pressure zones for monopitch roofs of rectangular clad
buildings” on page 892,

‘Pressure zones for duopitch roofs” on page 895,
‘Pressure zones for hipped/flat top roofs” on page 898,
‘Pressure zones for Mansard portals” on page 900,
‘Pressure zones for Multi-bay portals” on page 901.

If you know the orientation of your building, and want to take advantage of

the Sd (basic wind speed adjustment by direction) factor, then tick Apply Sd

factor and then specify the Direction of the eaves line as an angle east of

north. The Wind Load Generator will calculate and use the appropriate factor.

Pick the Internal Pressure Coefficients that apply in this wind condition. You
can either use one of the standard factors (which assume that there is a

negligible probability that a dominant opening exists during a storm), or you

can enter a factor of your own choosing.

Note The Cpi value applies to the entire structure. The Wind
Load Generator willnot apply wind loads to internal walls.
You can of course add these in yourself by manually editing
the Wind loadcases.
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For the majority of roof types there are some combinations of wind direction
and roof pitch which cause the wind to cycle rapidly between pressure and
suction over the whole or part of the roof. Both conditions must be
investigated to determine that which is critical. Pick Negative values to
investigate the negative (suction) values from the appropriate tables and
wind directions, or Positive values to investigate the positive (pressure)

effects.

Note

Caution

For some conditions there are only positive or negative
values for a particular wind direction or roof area. In such
cases the values in the table will be returned even though
they are of the opposite sign to that which you selected. The
choice that you make here is only used when there are
two possible values of opposite sign.

Although both positive and negative values are given for
most roof types and slopes there are some cases where
particular values are not defined in the code (for instance a
monopitch roof with a slope between 5° and just under 15°
has no positive values). In all such cases the Wind Load
Generator willinterpolate between the lowest figure
included in the table (in the case above the value for 15°) and
zero. You will need either to check and ratify the use of these
values, or to delete the automatically generated wind
coefficients for such conditions based on your own
engineering judgement.
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Once your settings are correct click OK to generate the coefficients and see
the Wind Pressure Coefficients dialog.

Wind Pressure Coefficients - BS6399 : Part 2 : 1997 100 =]

Title [ULS Wind: Gable End Tap Cpi 0.2 Roof C
Building

Help |
Length BO.O000 m  ‘width 30,0000 m Frame Height E4100 m
Sc nfa St nfa Tc nfa Tt nfa Sh nfa
gt nfa Sho1.422 Critical “ind Direction oo deg.

Design Wind Speed s 259 mdz  Effective \Wind Speed Ve 368 mds

)

pan 1 Lh Rafter

34641

Span1lhRafter? 0828 0200 1.960 45248 108579 0931 1.000 1 Ea
1140 45248 o |

Span1RhRafter2 0828 0200 -1.950 45248 108573 04931 1.000 1
1140 45248

Span1RhRafter 0828 0200 -1.200 34641 91651 0947 1.000 1
1100 3.4641

Span1RhCoumn 0828 0200 -1.300 60000 84853 0554 1.000 1

:irl\an 11 hParanet R 0100 1300 3 A000 R FnAz T 97R N "-Wﬁ_"i—l
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10. Once you click OK on this dialog you will see a graphical representation of
the loading.

E] Mansard : ULS Wind : Gable End Top Cpi 0.2 Roof Cpe -ve : Loading Diag - |EI|1|

-1.30 0.z0 0.z0 -1.30
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11. If the listed coefficients are satisfactory then click OK to complete your wind
loadcase definition. If you need to modify any of the coefficients highlight
any of the lines relating to the member whose coefficient you want to change
and click Edit... to see the Wind Load dialog.

Wind Load Wall BS6399 : Part 2: 1997 x|

- Member ok

Span 1 Lh Colurnn

Lo |
& 100% |
100%

Cancel
Lenath IB.DDDD m  EBO0% - |
elp
rWwind Pressure
qz ID.B‘I2 kN /m?
r Pressure Coefficient
Cpi ID.2DD
Cpe L[] | Add |
0.600 £.0000

Edit |
Delete |

r Size Effect Factor

Load Diagonal [a] |8.4853 m
Cai I‘I .0an
Cae ID.954
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Wind Load Roof BS6399 : Part 2 : 1997 x|

- Member ok

Span 1 Lh Fafter

[ o |
& 100% |
100%

Cancel
Length I‘I 5.0827 m ¢ BO0% - |
elp

rWwind Pressure

gs ID.B‘I 2 kMm@
r Pressure Coefficient

Cpi ID.2DD

Cpe L im] | Add |

-1.730 1.85237

-0.580 13.5589 Edit |
Delete |

r Size Effect Factor

Load Diagonal [a] |1 B.2323 m

Cai I‘I .0an
Cae ID.SSE

BS 6399 requires that you should make allowance for the effects of
asymmetric loading (clause 2.1.3.7). Pick the appropriate Percentage for
asymmetric loads for the current member.
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Note

Note

BS 6299 Clause 2.1.3.7 stipulates that, for suction loads
only, asymmetric wind loading must be considered. The
asymmetric load is stipulated to be one member of the frame
at a time taking ©0% of the normal full suction load. The
Wind Load Generator applies the 60% rule to the entire
member, thus if you have a member which has both pressure
and suction coefficients you will need to alter the
coefficients yourself, rather than using the automatic
reduction facility.

When you have set the ©0% option for one member of your
frame you will not be able to select it for any other member.
You must first reset the original member to 100% and then
set the ©0% value for the new one.

If necessary enter a more exact value for the Wind Pressure.

Note

The Wind Load Generator automatically calculates the
dynamic wind pressure from your building details, however it
uses conservative values for some factors. If you perform
your own calculations you can enter your calculated value
here.

Enter the value for the Internal pressure coefficient (Cpi) if the value for
this member is different to that for the entire building.

Enter the value for the External pressure coefficients (Cpe) by zone for
each zone on your member.

Note

The Wind Load Generator calculates zones of external
pressure for each member of the frame. You can edit the
details for any zone or add and delete zones to model the
effects of wind on your structure in more detail.
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Select the line relating to the zone whose C,, value you want to change and
then click Edit to see the Cpe dialog.

Cpe |-1 730

Cancel |
Length |1 237 m
Help |

Enter the Cpe coefficient and length for this zone and then click OK to
return to the Wind Load dialog.

The external diagonal dimension for a frame should be based on the effective
width of the bay, and not on the overall length of the building. The value of a
used by the Wind Load Generator is therefore calculated by the expression

a = 4/ length of member2 + effective width of pane12

If you would prefer to use a different dimension, then enter the value for
Diagonal dimension a - (external) directly.

Enter the value for the Size effect factor (internal) Cai if you have
calculated your own value. The default value of 1.00 is normally
conservative, however in some cases this might not be the case. You are
advised to check this value.

Example If you have suctions on the side of a building combined with
internal pressure, then a calculated value of C, might give a
more onerous result than the default of 1.00.

If you have calculated your own value for the Size effect factor (external)
then enter it. The default value is based on the external load diagonal
detailed above.
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Make any changes that are necessary and then click OK to return to the Wind
Pressure Coefficients dialog.

12. Make any other changes to the coefficients as necessary and then click OK to
generate the wind loadcase.

Caution If you edit the wind load using the Wind Load Generator,
then any changed coefficients will be reset to their
calculated values as part of the calculation process. To avoid
this you should make modifications using Frame /

Loading... rather than Frame / Wind Loading...

| To edit wind  You can edit the wind loads that apply to the frame either by changing the details
|][r=:I load details used to calculate the wind loading or by changing the calculated loads.

1. Select Frame/Wind Loading... to see the Frame Wind Loadcases dialog.

Frame Wind Loadcases x|

0K

U5 wind : Side ight Cpi 0.2 Roof Cpe -ve
ULS "Wind : Gable End Top Cpi 0.2 Roof Cpe -ve
ULS Wind : Gable End Btm Cpi 0.2 Roof Cpe -ve

Cancel

Help

Add ULS

Add 5LS
Edit
Edit Loads

1| | _,I Delete

daad3ai|

2. Pick the wind loadcase whose details you want to change.
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If you want to change the details used to calculate the wind loads and
calculate the loads again click Edit to see the Wind Loading dialog and make
any changes following the procedure used to add a new wind load.

Wind Loading - BS6399 : Part 2: 1997

r Building Dimensions——————— ~Wind Direction Mormal to

LengthL [50.0000 ¥ Side Left
€ Side Fight
Widthw! [0 6000

" End Gable Top
Fieference Height Hr |1D.41 i}

Effective Height He IB.4‘IDD
r Directional Factor Sd

Left Hand Side Gap g |1 8.0000
[~ Apply 5d Factor

Right hand Side Gap g |1 8.0000
Orientation of Eaves Line ID_D deg.
deg.

oK
Cancel

Help

dil)

" End Gable Btm

r— Probability factor

Sp I‘I.DDD

m
m
m
m
m
m

r Frame Location—————————— East of Narth

(o B Critical Wind Direction |2?D.DDD

 Intermediate Zone Directional factor [Sd) |1 .oao
 Femate Zone — Cpi

Cpe Roof
402 .
 Topographical Increment————————————— % Negative Values
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Sh IU.UUU = Other ID.2DD
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If you want to change the details for a specific wind pressure coefficient, then
click Edit Loads. You will then see the pressure coefficients that have been
calculated for the selected loadcase.

Wind Pressure Coefficients - BS6399 : Part 2 : 1997 100 =]
Title [ULS Wind: Gable End Tap Cpi 0.2 Roof C
Building

Help |
Length BO.O000 m  ‘width 30,0000 m Frame Height E4100 m
Sc nfa St nfa Tc nfa Tt nfa Sh nfa
gt nfa Sho1.422 Critical “ind Direction oo deg.

Design Wind Speed s 259 mdz  Effective \Wind Speed Ve 368 mds

Cal =

S Column [
Span1LhRafter 0828
Span1LhRafter 2 0,828
Span1RhRafter 2 0,828
Span1RhRafter 0828

Span 1 Rh Column 0,828
Snan 1l h Paranat 11 A2A0
i

0.200

0.200

0.200
nnn

-1.200
-1.100
-1.360
-1.140
-1.360
-1.140
-1.200
-1.100
-1.300
-1.30n

34641
45248
45248
45248
45243
34641
34641
£.0000
2 Annn

.‘I 51
10.8579
10.8579
91651

8.4853
R 7na7?

0831

0.947

0.954
0 a7R

1.000 1

1.000

1.000

1.000

1.000

1.000
navs

1V
.

Edit.. |

In either case make any changes that are necessary in the same way as you
did when defining the original wind loadcase.

Help

For details on editing a wind load using the same procedure
as for defining a new wind load see "To define wind load details”
onpage 372
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Wind Loading to
BS 6399
Directional
effective wind
speeds
Standard
pressure
coefficients

Calculation of wind loading to BS 6399 : Part 2 : 1997 with directional effective
wind speeds and standard pressure coefficients is virtually identical to using the
standard wind speeds. The differences are detailed in the following text.

BS 6399 wind loading dialog

In order for the Wind Load Generator to calculate the directional wind speed and
additional factor is required from you - the Topographical Increment Sh. The
default value of 0.0 is not conservative, you will need to provide calculations to
justify this value. Since the Wind Load Generator does not have sufficient
information to determine the appropriate value you must enter the appropriate
value directly. The Wind Load Generator will use the value that you enter in the
calculations for the directional effective wind speed.

Wind Loading - BS6399 : Part 2: 1997

r— Building Dimensions —wind Direction Mormal ta

x|
Length L [oomon g || © Sdelet
¢ Side Right _ Cancel |

wfidth |3U.UUUU

: m € Erd Gable Top Help |
Reference Height Hr I?.E??D m " End Gable Btm
Effective Height He |3.5??D | [ Frababiity factar

Sp |1 .oan

Left Hand Side Gap g |1 2.0000 m

r Directional Factor Sd
v Apply S5d Factor

Right hand Side Gap g |1 2.0000 m

r~ Frame Location E‘::Fé?tﬁgrt?{ Favestne 00 ses
@« Critical “wind Direction IW deg.
 Intermediate Zone Directional factor [Sd) IW
 Femate Zone — Cpi Cpe Fioof
& 402

— Topographical Increment & Megative Values

Sh ID.DDD

03

7 Other ID.2DD

7 Positive Walues
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Wind Loading
to CP3

The Wind Load Generator can calculate the other factors for the calculation of the
effective wind speed from the known details for the frame. The fetch factor S,

and the turbulence factor S, are obtained from Table 22, depending on the

windward distance between the sea or other significant area of open water to
your site.

If your current building is located within a town, then the fetch adjustment
factor T, and the turbulence adjustment factor T, are obtained from Table 23.

The gust peak factor g, is obtained from Table 24. All these values are shown in
the Wind Pressure Coefficients dialog for your convenience.

Wind Pressure Coefficients - BS6399 : Part 2 : 1997 100 =]

Title [ULS wind: Side Left Cpi 0.2 Roof Cpe ve
Building

Help |
Length BO.O000 m  ‘width 30,0000 m Frame Height 35770 m
Sc 0807 St 0203 Tc  0B57 Tt 1.772 Sh 0.000
gt 3440 Sb 1.186 Critical “ind Direction 240.0 deg.

Design Wind Speed s 259 mdz  Effective \Wind Speed Ve 307 mds

1.000 100,
1.000 100,

0580 135589
Span'RhRafter 0577 0200 0410 138583 162323 0895 1000 100
0940 15237 o |

Span1RhColumn 0577 0200 -0500 60000 84853 0954 1.000 100

Calculation of wind loading to CP3 : Chapter V : Part 2 : September 1972
is a two stage process:

+ You define the building wind loading data (this is part of the Building Wizard),
« You specify the details for the frame that you are defining.
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ﬁ Caution CP%:ChapterV:Fart 2: 1972 has been withdrawn by the
BSI. You should only use this code of practice for legacy
designs.

To modify building 1. Select Building/Wind Load... to see the Building Wind Load dialog for CP3
wind load data where you can define the building wind information.

Building Wind Load CP3:Ch V: Part 2:19 x|

Basicwind Speed [v]  [45.0 s oK |
Cladding and Building Size IEIass B 'l Cancel |

Ground Roughness lm Help |
Site Location lm

Topography factor [S1] IW

Statistical factor  (53)  [T000

2. Enter the value for the Basic Wind Speed (V), taken from the chart on
CP3 : Chapter V page 8.

3. Select the appropriate Cladding and Building Size Class, Ground
Roughness Category and Site Location from the lists. The tables below
show the definitions given in CP3.

Class Description

All units of cladding, glazing and roofing
A and their immediate fixings and individual
members of unclad structures
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Class Description

All buildings and structures where neither
B the greatest horizontal dimension or
greatest vertical dimension exceeds 50 m.

All buildings and structures whose greatest
C horizontal dimension or greatest vertical
dimension exceeds 50 m.

Category Description
1 Open country with no obstructions.
2 Open country with scattered windbreaks.

Country with many windbreaks; small
towns; outskirts of large cities.

Surface with large and frequent
obstructions, e.g. city centres.

4. Enter the Topography and Statistical factors.

5.  Once the information in the Building Wind Load dialog is correct click OK to
define the wind load details.

To define  Once you have defined the basic wind details you can continue and define the
wind load particular wind cases appropriate to your building.

details
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1. Select Loading/Wind Loading... to see the Frame Wind Loadcases dialog.

Frame Wind Loadcases x|

o
F

B e el

Loadcase Title | Type |Status

Cancel

Help

Add ULS

Add 5LS
Edit
Edit Loads

Delete

This dialog shows all the wind loadcases which you have defined using the
Wind Load Generator.
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2. To create a new wind condition click Add ULS to see the CP3 Wind Loading
and Wind Legend dialogs.

Wind Loading - CP3 : Ch V: Part 2: 1972 x|

— Building Dimensions ——————————— —'wfind Direction Normal to
Length | IBU.UUUU m @ Side & c |
ance |

‘width v IBD.DDDD m 7 Side B
Height h IB.DDDD m  EndC
Building Size factor [S2] ID.854  EndD

r Frame Location———————————————— ~ Directional Factor 54

g [~ Apply 54 Factor

 |ntermediate Zone Orientation of Eaves Line ID_D deq.

= East of Narth

Flemale Zonz Criical Wind Direction  [270.0 dea

- Cri Directional factor [54] |1 .oao

402

03

7 Other ID.2DD

=10l x|
Orientation— — Key
B Adjacent
[ Intermediate
Remate
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Note The building representation depends on the Wind
Direction you pick.

3. The Building Dimensions details are calculated from information that you

have already defined. If the calculated values are not entirely accurate you
can change them as necessary.

Note These values are only used in the wind calculations and do not
affect the geometry of your building.

Note The Wind Load Generator always takes the width of the
building parallel to the direction of span of the frames.
Conversely the length of the building is taken as the
dimension perpendicular to this i.e. in the direction of the
frame bay centres.

Pick the face to which the Wind Direction is Normal, and if the wind is
blowing on the end of your structure pick the appropriate Frame Location.
Pick Adjacent/Close Zone to use the higher coefficients or Intermediate
Zone to use the lower ones. Remote Zone is not appropriate for CP3.

If you know the orientation of your building, and want to take advantage of
the S, (basic wind speed adjustment by direction) factor, then tick Apply S4
factor and specify the Direction of the eaves line as an angle east of north.
The Wind Load Generator will calculate and use the appropriate factor.

Finally define the Internal Pressure Coefficients for this wind condition. You
can either use one of the standard factors (which assume that there is a
negligible probability of a dominant opening during a storm) or enter a
factor of your own choosing.
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Note

The Cpi value applies to the entire structure. The Wind Load
Generator willnot apply wind loads to internal walls. You can

of course add these in yourself by manually editing the Wind
loadcases.

7. Once your settings are correct click OK to generate the coefficients and see

the Wind Pressure

Wind Pressure Coefficients - CP3: Ch V: Part 2: 1972

Coefficients dialog.

_ol x|
Title [wind : Side & CpiD.2
Building
Length 600000 m  ‘Width 30,0000 m  Frame Height 6.0000 m Help |
lfw 2.000 hdfw  0.200
Critical \Wind Direction 270,000  deg Deszign Wind Speed Ve 384 mds

Span 1 Rh Colum

Span 1 Mono Rafter

KM/

0805 0200 4000 60000 Edit.. |
0405 0200 0500 60000
n 0405 0200 0250 60000
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When you click OK you will see the loads represented graphically.

E Standard : Wind : Side A Cpi 0.2 : Loading Diagram - |EI|1|

-0.96

-0.40

= o __h

070 0.z0 0.20 | -0.25
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8. [If the listed coefficients are satisfactory click OK to complete your wind
loadcase definition. If you need to modify any coefficients highlight the line
relating to that coefficient and click Edit... to see the Wind Load dialog.

Wind Load Roof - CP3: Ch V: Part 2: 1972 x|
~wind Pressue——————————————
ID.SDS kMm@
a Cancel |

Member ISpan‘I Lh Rafter 'l M

r~ Pressure Coefficients

Cpi ID.2DD
Cpel I-D.SBD Cpe2 ID.DDD

—F
Frame

Centres IB.DDDD m

Make the changes and then click OK.
9. Once all the coefficients are correct click OK to generate the wind loadcase.

Caution If you edit the wind load using the Wind Load Generator,
then any changed coefficients will be reset to their
calculated values as part of the calculation process. To avoid
this you should make modifications using Frame /

Loading... rather than Frame / Wind Loading...

To edit wind  You can edit the wind loads that apply to the frame either by changing the details
load details used to calculate the wind loading or by changing the calculated loads.
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1. Select Frame/Wind Loading... to see the Frame Wind Loadcases dialog.

Frame Wind Loadcases x|

Loadcaze Title
| Wind : Side & Cpi0.2
: Gable End CCoi

fi

fi

Cancel

Help

Add ULS

Add 5LS
Edit
Edit Loads

1| | _,I Delete

EELE

2. Pick the wind loadcase whose details you want to change.
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If you want to change the details used to calculate the wind loads and
calculate the loads again click Edit to see the Wind Loading dialog and make
any changes following the procedure used to add a new wind load.

Wind Loading - CP3 : Ch V: Part 2: 1972 x|

— Building Dimensions ——————————— —'wfind Direction Normal to
Length | IBU.UUUU m @ Side & c |
ance |

‘width v IBD.DDDD m 7 Side B

Height h IB.DDDD m  EndC

Building Size factor [S2] ID.854  EndD
r Frame Location———————————————— ~ Directional Factor 54

* : [~ Apply 54 Factor

€ Intermediate Zone Orientation of Eaves Line ID_D deg.

= East of Narth

flemote Zane Ciiical Wind Direction  [270.0 deg.

Cri Directional factor (54)  [1.000

& 402
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If you want to change the details for a specific wind pressure coefficient, then
click Edit Loads. You will then see the pressure coefficients that have been
calculated for the selected loadcase.

Wind Pressure Coefficients - CP3: Ch V: Part 2: 1972 100 =]

Title [wind : Side & Cpi0.2
Building

Lergth BO.ODO0 m  Widh 300000 m  FrameHeight 0000 m Help |
I'w 2000 hiw 0,200

Critical ‘Wind Direction 270,000  deg. Deszign Wind Speed Ve 384 mds

LITTF

5] Lh Coly [ [ I
pan 1 Monao R after 0. 200 -1.000 E. Edit... |
0905 0.200 -0.500 £.0000
Span 1 Rh Calumn 04905 0.200 -0.250 £.0000

In either case make any changes that are necessary in the same way as you
did when defining the original wind loadcase.

Help For details on editing a wind load using the same procedure
as for defining a new wind load see "To define wind load details”
onpage 591
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23

Snow Load Generator’

The Snow Load Generator allows you to calculate the snow loading applied to
your building in accordance with BS 6399 : Part 3 : 1988.

Snow Loading
to BS 6399 : Part
3:1988

Calculation of snow loading to BS 6399 : Part 3 : 1988 is a two stage process:

+ You define the building snow loading data (this is a part of the Building
Wizard,

+ You specify the particular snow conditions for your frame.

To modify building
snow load data

1. Select Building/Snow Load... to see the Building Snow Load dialog.

Building Snow Load x|

Basic Snow Load [Sh] ID.?DD kM Amé Cancel |
Help |

2. Enter the value for the Basic Snow Load (Sb), taken from the chart on BS
6399 : Part 3 : 1988 page 5.

3. Once the information in the Building Snow Load dialog is correct click OK to
define the snow load details.

To define
ﬂl snow load

details

Once you have defined the basic snow load you can continue to define the
particular conditions appropriate to your frame.

1. This is an additional plug-in module that you purchase separately to Portal Frame.
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1. Select Loading/Snow Loading... to see the Frame Snow Loadcases dialog.

Frame Snow Loadcases

Cancel

.. ]

oK I

_ Coee |
Help |

rAdd Snow

Unifarm

Redist. L-> R

Redist. B-»L
Walley Dorift
Step Diift

Farapet Ciift L-»F

Farapet Dirift B<-L|

Edit |
| | Delete |

This dialog shows all the loadcases which you have defined using the Snow
Load Generator.
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To create a new snow loading condition click Uniform, Redist. L->R, Redist.
R->L, Valley Drift, Step Drift, Parapet Drift L->R or Parapet Drift L->R to
create the type of snow load that you require and see the Snow Load Shape
Coefficients dialog.

Snow Load Shape Coefficients 100 =]

Title [Sriow : Valley Drif Site Snow Load (So) 0.700  kh/m?

5 5 15.000  15.000 15000
Yalley Diift Span 2 Lh Rafter 3154 4506 15000 15000 15000 15000
Yalley Diift Span 2 RhRafter 3154 4506 15000 15000 15000 15000
Yalley Diift Span 3 Lh Rafter 3154 4506 15000 15000 15000 15000

1| | i
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When you OK the list of coefficients you will see a diagram which gives you a
graphical representation of the loading that has been calculated.

i 3 span : Snow : Valley Drift : Loading Diagram =0 x|

0.0KMfm 3.2kMim 0.0kNim 3.2kMim 0.0KMfm

3. Once you have reviewed the coefficients click OK to generate the snow

loadcase.

Note

If you pick a snow load condition that involves a redistribution
of the snow by drifting, then the Snow Load Generator
automatically includes the partial safety factor of 1.05
stipulated by the code.
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24

Design Combinations in Portal Frame

Once you have defined your loadcases you then assemble these into a series of
combinations for design.

For each design combination you choose the loadcases which are to be included
and the factors that are to be used. The loads and the factors are used to
determine the loads that the beam must withstand at the Ultimate Limit State.
The same group of loadcases will be checked at the Serviceability Limit State
to ensure that the beam behaves acceptably under working conditions.

Help For further see ‘Frame Loading in Fortal Frame” on page 290,
‘Wind Load Generator” on page 269 and "Snow Load
Generator” on page 4071.

Understanding
design
combinations

The Frame Design Combinations dialog allows you to specify those frame
loadcases that you want to include in a particular combination, and the factors
that are to be applied for the ultimate limit state and serviceability limit state
conditions.
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=-| To define 1. Select Loading/Combinations...
design
combinations

Frame Design Combinations : 3 span

Combination Title IStatus

Edit...

Delete |

Add
Combinatior... |

Help |

This dialog lists all current design combinations and allows you to handle

them.

2. Once you have defined your design combinations click OK to return to the
graphical display and proceed further.
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To add a new
frame design
combination

1.

Select Add Combination... to see the Frame Design Combination dialog.

Frame Design Combination

Dresign Combination Title T Frame Imperfection oK
& Left to Right
€ Right to Left

ID ezign Combination 1
Cancel

IV Auto Title

dii)

Help

Loadcaze Title ITvDe IUItimate IService I

Include > |

Frame Dead Load Dead
Frame Service Load  Dead e R |
Frame Impozed Load  Impozed Sl

Snow : Valley Drift Imposed

r— Partial Safety Factor
Edt. |  combine Default

A numbered Combination Title is defaulted, but you can change this to a
more meaningful description. However each combination title must be
unique. You can also tick Auto Title to automatically generate a title as you
add loadcases to the combination.

If you want to take account of frame imperfections in this combination
ensure that Frame Imperfection is ticked and then pick the direction that
you want to consider for the imperfection calculations.

Set the loadcases you want to include in this design combination. Select a
loadcase that you want to include from the left hand list and then click
Include>> to move it to the right hand one. You will see that the factors are
automatically set depending on the types of loadcase in your combination.
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5. If you want to change the factors then pick an included loadcase and then
click Edit... to see the Partial Safety Factors dialog.

Partial Safety Factors . ll
Title Show : Walley Drift
Type  Imposed Cancel |
Ultimate I‘I.DED
Service I‘I.DDD " |
elp

Enter the factors and click OK to return to the Frame Design Combination
dialog.

Note To set the factors to their default value for the loadcase
types of load they contain (i.e. not taking account of the
other loadcases in the combination) pick the line for an
included loadcase and click Default.

‘: Note To set the factors to the original default (taking into
account the types of loadcase in the combination) pick the
line for an included loadcase and then click Combine.
6. Continue adding loadcases until your design combination is complete.

7. Once your design combination details are complete click OK to store it and
return to the Frame Design Combinations dialog.

.=.| Toedita 1. Selectthe design combination that you want to edit and click Edit... to see
= design the details of that combination.

combination
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2. Make your changes and then click OK to return to the Frame Design
Combinations dialog.

==| Todeletean 1. Selectthe design combination that you want to delete and click Delete. The
existing combination will be deleted.
design
combination
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25

Manipulating frames

You can add new frames to your project, copying and modifying existing ones or
creating new ones from scratch.

You can also copy details between frames, and choose the particular information
that you want to copy. If your project contains frames that you no longer require,
then you can delete these. You can also choose to design or check all the frames
in a project as a single process rather than individually.

To create a new
frame

1. Select Frame/New to see the Frame Definition dialog. You then proceed to
define the new frame in the same way as for the first frame in the project.

To copy an existing
frame

1. First ensure that the frame that you want to copy is active and then select
Frame/Copy. The frame is copied and will become the active one, ready for
modification.

To copy
information from
one frame to
another

When you have more than one frame in your project you can copy details
between frames before making modifications and then designing or checking
them.
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1. First ensure that the frame that you want to copy is active and then select
Frame/Copy Attributes... to see the Copy Frame dialog.

X
Source Frame — Source Options
3 span [~ Frame Geometry
. [~ Design Attributes
Available Target Frames e Bhepraies ey |
Frame I I Members
itandar?_ [ Haunches Help |
symmetric
Monapitch I Endplates X
Frapped ™ Frame Connections
Flat top Restraints
Manzard I~ Stanchions
Flat monopitch ™ Bafters

[~ Load Cases
™ Design Combinations
Member Stability Checks
I~ Stanchions
I~ Rafters

2. From the list of Available Target Frames pick the frames that are to receive
details from the Source Frame.

3. Now set the information that you want to copy by ticking the appropriate
boxes.

‘ Note If a box is dimmed then the source frame has no information
A of this type.
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4. Once your selections are complete click OK to perform the copy. You will see
the Confirm Copy Frame dialog.

Confirm Copy Frame ﬂ

Please confirm that the attributes shown in the Source Vs
Attributes list are to be copied ta the frames shown in the
Target Frames list.

‘Warning once the attiibutes have been copied to the target

frame(s). the previous attributes of each of the target frames Hel
will be lost! =P

5. Take note of the warning. If you still want to perform the copy click Yes.

Caution If you click Yes, then the details for the target frames are
replaced by those from the source frame and they cannot be
recovered. Please take care when you use this feature.

To delete aframe 1. First ensure that the frame that you want to delete is active and then select
Frame/Delete to start to remove it. You will see the Delete Frame warning
dialog.

Delete Frame x|

Fleaze confirm that pou wish to delete the
indicated frame.

‘Warning once the frame haz been deleted it
cannot be retrieved!

The frame to be deleted :-
Standard

2. Take note of the warning. If this is the frame that you want to delete click
Yes.
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Caution If you click Yes, then the frame is deleted permanently and
its details cannot be recovered. Please take care when you
use this feature.

‘: Note You can not delete the only frame in your project.
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Portal Frame Design Wizard

Portal frame design is a complex process involving a range of different
requirements which determine whether or not a particular design is acceptable.
These requirements depend on such things as the design standards used in a
particular organisation or the requirements for a particular site or building.

Portal Frame allows you a great degree of flexibility in the design process, so that
you can tailor a design to meet particular requirements. The Portal Frame
Design Wizard allows you to set the various factors that control the design.

Understanding
the design
wizard

Using the design wizard you can choose:
« the design combinations and the design checks required for each
combination,

« the limits on the deflections, rotations and plasticity of the frame,

« to setdesign groups and their properties i.e. the grade of steel, the sections
that you want Portal Frame to use and any limits on the section sizes,

« to group members of the frame so that a single section size will be chosen for
an entire group,

« to control which checks (other than strength) will result in an increase in
section size,

« to control the fire checks that will be included for the frame.
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Tosetdesign 1. Select Design/Wizard...

E‘\
checks
Frame Design Wizard : 3 span ﬂ
Design Checks | Limits I Design Gmupsl Member Grouping I Controlsl Fire Checkl
r— Design Checks
Set All
Id Combinations |

Sw+Dead=Serv +Imp +ULS Wir ¥ sLS

Sw+Dead=Serv +Imp +ULS Wir Frame Stability

Sw+Dead=Serv +ULS Wind : G - -

Sw+Dead+Serv.+ULS Wind : G S RUEER

Sw+Dead=Serv.+Snow : Unifon € Formula Sway Check

Sw+Dead=Serv.+Snow : Valley S (il S il

Sw+Dead=Serv.+5Snow : Paraps

SweDead+Serv.+Snow : Parape [T Snap Thiu Check

¢ amplified Moments Method
[~ Member Stability
| I Bl
0K | Caced | Hep |
2. You will see a list of design combinations and area of design checks. If you do
not want to perform any design checks for a combination then remove the
tick to the left of the combination name. Otherwise select a particular design
combination and pick the checks that you want to perform for that
combination.
V Tip Set All Combinations sets the current checks for all
design combinations.
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Help For further details of the checks see:

»  ‘Member strength checks” on page 650,

e 'Haunch strength checks”on page 853,

» ‘Frame stability checks” on page 857,

« 'SClpublication FP292" on page 658,

» 'Notional Sway Check” on page 860,

« 'Simplified Formula Sway Check” on page 862,

s 'Snap-through stability checks” on page 664,

«  "Amplified moments method check” on page 64,
 In-plane buckling of individual members” on page 865,
» ‘Frame imperfections” on page 6606,

» 'Serviceability limit state” on page 868,

»  ‘Member stability checks” on page &71.

Connection Design Checks - Once you have completed the first Portal
Frame design on your frame you will find that you can pick connections
and automatically access Fastrak Moment Connections in order to design
them.

Help For further details see "“Sharing details with Moment
Connection Design” on page 512,

Foundation Design Checks - Once you have completed the first Portal
Frame design on your frame you will find that you can pick bases and
automatically access Fastrak Bases in order to design them.

Help For further details see "Sharing details with Column Base
Design” on page 516.
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3. Pick another tab of the property sheet or click OK to save your Design Wizard
settings.

T | To set limits 1. Select Design/Wizard... followed by the Limits tab.

Frame Design Wizard : 3 span ll

Design Checks  Limits | Design Gmupsl Member Grouping I Controlsl Fire Checkl
r Eaves Deflection r Apex Deflection
g & No Limit
 Absolute IDD— mm  Absolute IDD— mm
© Height Over [00 © SpanOver [2000

—Cladding Stiffness r Tie (Elongation)

£ Mo Limit
Percentage lﬂﬂ— %
 Absolute ID.D mm

&+ Percent I2.D %
 Hinge Rotation ——— [~ Plasticity

Max. Allowable IG.D : Percentage of Mp |99.D %

0K | Caced | Hep |

2. For the Eaves Deflection, Apex Deflection, Sway Check and Tie
Elongation you can choose whether you want to apply a limit, and if so the
type of limit that is to be applied. Make your choice and enter the
appropriate value.

3. The Hinge Rotation is a required limit which, if exceeded, will stop the
analysis. You should ensure that your steel sections can sustain this rotation
and still act plastically.
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4. The Percentage of Mp for Plasticity is a required limit. It allows you to tell
Portal Frame that points along members that reach this percentage of Mp are
to be treated as though plasticity occurs at that point.

5. Pick another tab of the property sheet or click OK to save your Design Wizard

settings.

To setdesign 1. Select Design/Wizard... followed by the Design Groups tab.

.
i groups

Frame Design Wizard : 3 span
2 RifterOrder Eur No Limt  No Limt Mo Limit 1
3 IntCalumnOrder. Eur 5275 Mo Limit Mo Limt Mo Limit [ Edit |
Delete
4] I B

0K | Cancad | Hep

This shows all current groups that have been defined.

Note

For a single span frame there are two automatically created
groups one for the rafters and the other for the columns. For
a multi-span frame an additional group is created for the

internal columns.
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Note Grouping does not apply when you are checking a frame.
Although this page is still shown it has no effect and you can
not make any changes.

To add a new group click Add... The new group will take the next available
number and you can use Edit... to set its details.

To change the details for a group select it and then click Edit... to see its
Design Member Details dialog.

Design Member Details x|

Frame : Frame
Member:  Span Member

Group Mumber I‘I j

Grade lm Cancel |

Marme IW

Order File [ExColmnOiderEwr File.. |
Sections... |

I~ LimtMaxDepth  [00  m

I Limit Min. Depth |u.u -

I LimtMaxwidh  [00 m

I Limit Min. width |u.u -

Select the Grade of steel that you want to use and enter the Name that you
want to use for the group.
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To change the order file that the group uses click File... to see a list of
available files.

Choose Section File x|

G:%Program Files\Fastrak\Portal

ExtColumnOrder. Eur oK |
HO ColumnOrder. Eur

HEBeamOrder. Eur
HLBeamOrder. Eur
Hx<BearmOrder. Eur
IntColumnOrder. Eur
IPEEeamCOrder.Eur
R afterOrder. Evr
UcColumnOrder. Evr

Select the file and click OK.

To change the sections within the order file that will be used for all designs
click Sections...

Fath G:%Program Files\Fastrak\Portal

Filename I ExtColumnOrder. Eur j

203:13325 0.o0

203x133x30 0.o0 Add..
2541 46x31 0.o0

2541 46x37 0.o0 Edi... |
305x165x40 0.o0

30516545 0.00 Delete |
3564171345 0o

3564171451 0.00 Select |
40617854 0o

405173460 0.00 Unselect |
406x178E7 0o

457191467 0.00 Al |
4574191574 0.00 None
4574191582 oo —=— |
A 00y |

A




Chapter 26 : Portal Frame Design Wizard : 421

If you remove the tick mark against a section, then that section will not
be used during the design.

Caution The sections that are included/excluded are held for a
particular order file. Thus if you exclude sections for this
design they will remain excluded for all future designs for this
and other frames until you include them again.

Once you have finalised the list of sections that you want to use click OK
to register these.

If you want to further limit the sections based on their physical size, then
check that limit box and enter a value.

Once you have set the group details click OK to return to the Design Groups
Page.

Pick another tab of the property sheet or click OK to save your Design Wizard
settings.
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%, | Toset 1. Select Design/Wizard... followed by the Member Grouping tab.
I grouping

Frame Design Wizard : 3 span ﬂ

Edit

RefterOrder.Eqr

Span 1 Lh Rafter 4'
Span 1 Bh Rafter RafterOrder. Eur 5275 Cor |
Span 1 Bh Column IntColumnOrder. Eur 5275 =

Span 2 Lh Rafter RafterOrder. Eur 5275
Span 2 Bh Rafter RafterOrder. Eur 5275
Span 2 Bh Column IntColumnOrder. Eur 5275
Span 3 Lh Rafter RafterOrder. Eur 5275
Span 3 Bh Rafter RafterOrder. Eur 5275

el IS I S IR R —

Span 3 Bh Column BxtColumnOrder. Eur 5275

0K | Caced | Hep |

This shows all the members of the frame, their group and a brief resumé of
some of the group data.

‘: Note You must already have defined the groups that you want to
use before you can allocate members to them.
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If you want to change a member’s group then select it and click Edit... to see
its Design Member Details dialog.

Design Member Details x|

Frame : Frame
Member:  Span Member

Group Mumber I‘I j

Grade I 5278 i l Cancel |
Mame IExt. Stanchions
Order File IExtEqumnDrder.Eur File... |

Sections... |
= Limit Maw. Depth |u.u T

I Limit Min. Depth |u.u -
I LimtMaswidh 00 mm
™ Limit Min. width |u.u -

Note You can only set groups for members when you are designing
the frame. If you are in check mode, then Edit and Copy on
the main dialog are dimmed.

Select the group that you want to use from the Group Number list and click
OK to return to the Member Grouping page.
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3. To copy the group from one member to another select the member whose
group you want to copy followed by Copy... to see the Copy Design Group
dialog.

Copy Design Group

Span 1 Lh Column

Span 1 Lh Rafter

Span 1 Rh Rafter ﬂl
Span 1 Rh Column

Span 2 Lh Rafter

Span 2 Rh Rafter

Span 2 Rh Column

Span 3 Lh Rafter

Span 3 Rh Rafter

Span 3 Bh Column Help |

Select the target members followed by OK to perform the copy and return to
the Member Grouping page.

4. Once you have set the correct groups for all members pick another tab of the
property sheet or click OK to save your Design Wizard settings.
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%, | Toset 1. Select Design/Wizard... followed by the Controls tab.
I controls

Frame Design Wizard : 3 span ﬂ

Design Checks | Limits | Design Groups | Member Grouping Controls. | Fire Check

Critical Design Combination [3s¥ENNl=rt Ry e ol

Poiial Load Factor I‘I 250

[~ Stop after Initial Design

I~ Apply Dimensional Constraints
Increment Sections in Design Frame Mode
¥ Frame Stability

I Intemal columns clear height unrestrained
[~ Frame Robustness

Ly Lirnit IZEﬂ[H]'D

0K | Caced | Hep |

2. TheCritical Design Combination is automatically set to the first one. If
necessary choose an different one from the list.

‘: Note You should choose the design combination that you think will
control your frame's section sizes as the critical one. Fortal

Frame analyses and designs this design combination first
and determines the sizes of the members needed to carry its
forces and moments (this is known as the Initial Design).
These sizes are then used to analyse and check all your other
design combinations for your requested design checks.
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Help For further information see "To set design checks” on
page 415.

If you want to change the Axial Load Factor from the default value of 1.25,
enter your own value.

Help For further information see "Axial load factor” on page 839.

If you want the design process to stop after the Initial Design so that you
can confirm that the selected section sizes are acceptable then tick Stop
After Initial Design. You can then tweak the section sizes to your
satisfaction before checking out the remaining combinations.

If you have specified any dimensional constraints, you can control
whether these are to be applied or ignored. This allows you to see the effects
of the constraints on the design solution.

Portal Frame can ensure that the Frame Stability requirements in SCI
Publication 292 are met. If you tick Frame Stability SCI P292 Portal Frame
will increase the member sizes to meet this requirement.

For the internal columns of multi-span frames the decisive factor in
determining the section size is the need for member stability over the
unrestrained length between the base and the underside of the eaves haunch.
If you tick Internal Column Clear Unrestrained Height Portal Frame will
ensure that your internal columns meet this criterion.

Help For further information see "Member stability checks” on
page &6771.
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8. BS 5950-1: 2000 no longer requires that you meet minimum L/ry
requirements. However in order to prevent Portal Frame choosing small
sections for internal columns between main spans, or for the prop columns
of propped spans you can tick Frame Robustness and then enter the L/ry
limit that you want to use.

9. Once you have set the correct controls pick another tab of the property sheet
or click OK to save your Design Wizard settings.

| Tosetfire 1. Select Design/Wizard... followed by the Fire check tab.
~, Y
I check

requirements

Frame Design Wizard : 3 span ﬂ

-
r— Boundary
I~ Left

I~ Right

- Wind Load

I~ Include Lh Wal ID.DDD KkN/m?2
Rh Wall ID.DDD KkN/m?2
Roof |D.DDD kMN/m2

Weight Purling ID.DDD kMN/m2

Weight Cladding Remaining ID.DDD lN/m?

0K | Caced | Hep |

2. Make the settings that you require and then pick another tab of the property
sheet or click OK to save your Design Wizard settings.
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27 Designing Frames in Portal Frame

Once you have defined your frame details you can proceed with the design.

Performing the The design time will depend on the number of design combinations and the
design design checks required for each combination.

lﬂ | To perform 1. Select Design/Frame. This will validate the frame and start the design
the design process.

Help For further information on Frame Validation see
‘Understanding frame validation” on page 430.

‘: Note During this process you will see a series of dialogs indicating
the part of the design that is being performed. This sequence
may repeat several times which indicates that Portal

Frame is changing the section sizes to achieve a
satisfactory result.
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Once the design is complete you will see a summary of the results. If you
chose the Design Wizard option to pause the design process after the initial
design, then the results will only be for the critical design combination,
otherwise the results will be for all your design combinations.

Design Summary: ﬂ
Base Loads I Connection Forces I Foundation Loads I
Summary Sections | Hinges | Stength |  Seviceabilty |  Member Stabilty
al 2|
| Design Combination | Lambdap | Lambdar| Status|
[ Sw+Dead+Serv +Imp. 1.11 100 Pass v
Sw+Dead=Serv +Imp +ULS Wind : Side Left Cpi 0.3 Roof Cpe -ve 1.30 1.00 Pass «
Sw+Dead=Serv.+Imp +ULS Wind : Side Right Cpi -0.3 Roof Cpe «ve 1.30 1.00 Pass «
Sw+Dead=Serv +ULS Wind : Gable End Top Cpi 0.2 Roof Cpe -ve 1.85 1.00 Pass «
Sw+Dead=Serv +ULS Wind : Gable End Btm Cpi 0.2 Roof Cpe -ve 1.85 1.00 Pass «
Sw+Dead=Serv.+5Snow : Parapet Drift L-=R 1.55 1.00 Pass «
Sw+Dead=Serv.+Snow : Parapet Drift R<-L 1.55 1.00 Pass «
Close | Help |
Help For details on using the summary table see ‘Design Results”
onpage 431.

To design or
check all
framesina
project

1.

Select Building/Design all Frames... Each frame in the building will be
designed or checked in turn. The progress bar shows the current frame and
the progress of the design.
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Understanding
frame
validation

Whenever you perform a design Portal Frame first checks all the information that
you have defined for the frame to ensure that it is complete and consistent. You
cannot define a frame with inconsistencies, but if you subsequently make
changes some problems may arise. If a problem is found, then you will see a
warning message telling you what the problem is. Take note of the message, and
then click OK to close the message box.

Return to the relevant Property Sheet and amend its details to remove the error.
Once the error is corrected you can then proceed with the design of the frame.
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28

Design Results

Portal Frame allows you to review the design results quickly, easily and intuitively
by first showing you a table which summarises the design. You can identify and
home in on particular areas of interest very quickly.

Viewing the

design results

i,

When you perform a design you will automatically see the design summary.

To view the
design
summary

1. Select Design/Frame...

If your current design is valid you will see a summary immediately.
Otherwise you might have to wait for a few moments while the design is
performed.

Design Summary:

Base Loads I Connection Forces
Summary Sections | Hinges | Strength |

+lmp. H
Sw+Dead+Serv.+Imp.+LULS Wind : Side Left Cpi -0.3 Roof Cpe -ve 130 100 Pass «

Sw+Dead+Serv.+Imp.+ULS Wind : Side Right Cpi -0.3 Roof Cpe ve 130 100 Pass «
Sw+Dead+Serv.+ULS Wind : Gable End Top Cpi 0.2 Roof Cpe ve 188 100 Pass «
Sw+Dead+Serv.+ULS Wind : Gable End Btm Cpi 0.2 Roof Cpe -ve 188 100 Pass «
Sw-+Dead+Serv +Snow : Parapet Diift L->R 155 100 Pass «
Sw-+Dead+Serv +Snow : Parapet Drift R<-L 155 100 Pass «
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2. The Summary page gives you an overview of the entire design. You can pick
the other pages to view the results for a particular condition.

3. Once you have viewed the results that are of particular interest to yourself,
click Close to return to the graphical display and to proceed with any
remaining parts of your design.

To use the
summaries
effectively

v

To the left of many lines throughout the various pages of the summary you will
see a plus icon. This indicates that there is more information available. Simply
double click the line and a new dialog will open showing you the next level of
detail that is available.

Tip You can also single click the line and then click the Details
icon ([a]).

This next dialog might also have further information for some of its lines,
therefore you can quickly delve down to the detail you need. Once you have
reviewed the information you want simply close the dialogs until you return to
the main summary page.

Additionally many checks in Portal Frame have a unique feature - the

engineering tip. This gives you advice to help you modify your frame to achieve a
satisfactory result. You can tell when an engineering tip is available since the line
in the summary uses coloured text. To see the tip select that line and click the Tip

icon ( ).
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Results Sign The following table shows the sign conventions for the results calculated by Portal
Conventions frame:

Sign conventions - Connection forces

Notes: Arrows indicate the positive direction
The forces that are used are those at the connection face

Sign conventions - Foundation loads

Note: Arrows indicate the positive direction of the

loads from the base onto the frame
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Sign conventions - Fire bases

— =

Note: Arrows indicate the positive direction of the
loads from the frame onto the base

'ﬂ ----------------------------------- ML Q—

Left hand boundary Right hand boundary

Sign conventions - Deflections
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Sign conventions - Bending moments

-+
+ve +/(+ve
£+ +
-ve —
g
S -vel|| +
Positive shear forces are shown on the outside of the frame

[}

g >
Ll B . L+
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Sign conventions - Axial forces

+ +

Compression is positive
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29

Member Stability in Portal Frame

Once you have designed the members of your frame, you will need to check that
they are locally stable. If your unrestrained member is not stable you will have to
use the cladding rails and other ancillary steelwork to provide restraint in order
to achieve stability.

In some cases the ancillary steelwork will provide restraint directly, without any
modification. In other cases you will need to modify the ancillary steelwork to
provide the type of restraint that is needed. In yet other cases you will have to add
new steelwork to restrain the member adequately.

If a you need to restrain a particular member in many additional places in order
for it to pass the member stability checks, then you might find that it is more
economical to increase the member size thereby reducing the restraint
requirements.

Checking
member
stability

The usual procedure that you would adopt for undertaking member stability
checks would be:

- start the member stability checking process by choosing the member you
want to check from the Project Workspace,

« choose the design combination under which you want to check the member
by picking that combination from the Project Workspace,

o add restraints to the member,
« define the checks that you want to perform along a particular length.

« if the member is not stable with these restraints and checks then modify the
restraints and/or check types until the member is stable.
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Each of these stages is covered in more detail in the following sections of this
User’s Guide.

To start checking 1. Open the stability branch of the Project Workspace by clicking the plus sign to
member stability the side of the Stability item. This will show a list of all the members in the
current frame which can be checked for local stability.

x|

=-®% Documentation
EI"E: Standard
"E: Geometry
"E: Loading
+-~ 13 Results
- Stability
-PI[: Span 1Lh Column

T span 1Rh Column
+ Connection Design
E Column Base Design
718 Asymmetric

- % Monopitch

13 Propped

13 Flat top

/-8 Mansard

£ Flat monopitch

[ W B 0 W e B
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2. Ifyou now click the plus sign to the left of the member you want to check,

this will show a list of all the combinations under which the member can be
checked.

= x|

=-®2 Documentation =
EI"E: Standard
"E: Geometry
; ®1% Loading
(-3 Results
- Stability
Lf_l---gil: Span 1 Lh Colur

- Sw4Dead+
Sw+Dead+
Sw+Dead+
Sw+Dead+
Sw+Dead+
Sw+Dead+
Sw+Dead+
-7 Span 1Lh Rafte
-7 Span 1Rh Raft
[]---‘I[: Span 1Rh Colu
I:I---D;' Connection Design
-4 Column Base Desigr
718 Asymmetric
- % Monopitch b
13 Propped

13 Flat top -
4 I I 3
o |

If you can not see the full title of the combination don’t worry. You can
« scroll the Project Workspace to see more of the combination name,
« increase the width of the Project Workspace by dragging its resize bar,

« allow the pointer to rest over a particular combination whose details
you can not see, and you will see a tool tip which gives the full

combination name ([sw+bead+5erv. +imp.]).
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3. Double click the name of the combination under which you want to check
member stability, and you will see a window which shows that member and
combination.

E] Standard : Lh Column : Sw+Dead+5Serv.+Imp. : Member Stability Di - |EI|1|

F
Lh Base | ‘ Lh Eaves
IIF
£.0000rm
4" 4"
5.4000m 0.6000m
I3 I3 I3

= =t =t

You will see that the Design/Member Stability menu options are now
enabled as are the icons on the Stability toolbar are now activated.
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+ J_l__. 4. Click Member Restraints or select Design/Member Stability/Restraints... to
| start adding restraints to the member.

Restraints : Standard : Span 1 : Lh Column x|
No.| Type [Dist mi]End 1 [End2|  Close | [ Cladding Dimension—
ID.DDDD
Help | m
r— Stability Check

& Armes G Plastic

7 Armes G Elastic
e 1

Space | " Clause 48231

" Clause 4.8.33.2
facd " Clause 5.3.3

— | " Mo Check Reqd
Mew Check |

Member Length: B.0000 m

Delete |

5. Enter the Cladding Dimension - this is the distance from the face of the
rafter/column to the inside face of the sheeting as indicated below.

g
\on

Cladd
d\\‘“"-“S

\

LCIadding‘ :

dimension
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Caution The Cladding Dimension that you specify here is used in
the Annex G checks. The value used in these checks is set
when you create the check. This allows you to change the
value between checks if necessary. However you should note
that you can not change this value in any existing
calculations. If you need to do this you will have to delete and
reinstate the affected checks.

Before you can define stability checks for a member you must define some
restraints. You then check the stability of the member between these
positions of restraint.

Automatically
checking a
member’s
stability

Portal Frame can automatically check the stability of a member with an array of
restraints which you specify. Portal Frame applies your array of restraints to the
member, and then proceeds to define the stability checks along the member
based on the type of restraint and the bending moments. If a check passes, then
Portal Frame moves on to check the next length of the member. If a particular
check fails, then Portal Frame looks to see if an alternative check is applicable and
if so applies this check to see if it passes. If Portal Frame exhausts the list of
applicable checks without finding one that passes it shows the last check that it
tried with a Fail status. this length as a fail length for the last check that was. Once
the whole member has been checked Portal Frame shows the checks that have
been applied and their status graphically.

To automatically
check a member’s
stability

1. Use the Project Workspace to choose the member whose stability you want to
check automatically.

2. Click Design/Member Stability/Automatic Member Stability and you will see
the appropriate restraint spacing dialog for the type of member.




Chapter 29 : Member Stability in Portal Frame : 443

Help For further information see "Defining arrays of restraints” on
page 449.

3. Enter the details which are appropriate to the type of member that this is. The
dialog below shows the Spacing dialog for a standard rafter.

X

— Clozing Dimenzion

Ds2 ID.2D1 3 m P ID.DDDD m z I

ance |

Rafter Angle IB.DDD N K1 ID.DDDD m

Rafter Length I‘I 5.0827 C ID.DDDD m
— Setout Paint Spacing r— Tarzional Restraint

& Sharp end of haunch [Eh) Spacing [S] ID.DDDD m ™ End of haunch [Eh)

" Apexend [E2) Length [L] |12.08?3 m [~ End of Rafter [E1)

Guick Spacing ID.2SBU,2R‘I.354?,238.043? m
ﬁ Caution The automatic routines require a torsional restraint at each
end of the member. If there is a tick box on the dialog which

allows you to control this (as in the representation above),
then you should ensure that the box is ticked. If you don't do
this, then Portal Frame will generate the restraints, but
will not perform any member stability checks.
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Once your details are correct click OK to create the restraints and
automatically check the stability of the member.

Caution If you use this feature for a member with restraints, then
Fortal Frame deletes the existing restraints (and any
associated stability checks) before it creates the new array
of restraints and performs new automatic stability checks.

Once the checks are complete you will see the graphical display of the
member’s stability which shows which checks have been performed and the
status of each of these.

E] Frame Type 1 : Lh Rafter : Sw+Dead +Sery.+Imp. : Member Stability Diagram - |EI|1|

6.2858m
4" 4"

0.2880m 135181 .3518m1.4148m1.4148m 1.8000m 1.8000m 1.8000m 1.8000m 1.8000m  0.2605m
I F e I I I I I I I

G =t =t =t =t =t =t =t

6 7 3 ] 10 OfF
X X X X
Lh Eaves i Apex
nal
IIF
AGP AGE 11 11 11 11 48332
4" 4" 4" 4" 4" 4" B B
Vv Vv v Vv Vv
L 15.0827m L

2.9927m 10.5579m 1.5321m
I g I

= =t =t
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Defining
restraints

You can define single restraint or an array of restraints on the current
member using the Restraints dialog. Once you have defined restraints you
can then add checks.

The origins for members of the different types of span are given in the
following table when you define single restraints you give the distance from
the origin. When you define arrays of restraints you can specify which set
out point you want to use. Both origins and set out points are indicated
clearly in the figures.

Member origins and set out points for restraints

Standard span
j‘- LH rafter origin RH rafter origin '/j

Il Origin for single restraints on a member
Il Set out points for creating arrays of restraints

LH column origin RH column origin
Base Base
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Member origins and set out points for restraints (Continued)

Asymmetric span

A LH rafter origin

]

Il Origin for single restraints on a member
M Set out points for creating arrays of restraints

LH column origin RH column origin
Base Base

RH Eaves

Rafter origin (always LH eaves)
LH Eaves

I Origin for single restraints on a member
Il Set out points for creating arrays of restraints

LH column origin RH column origin
Base Base
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Member origins and set out points for restraints (Continued)

Propped span
J i [T\ Apex - ]
j\ LH rafter origin : RH rafter origin /
Eaves . Eaves
Il Set out points for creating I W Origin for single restraints
arrays of restraints 2 onamember
LH column origin Prop origin RH column origin
da B REL LB s
Flat top span

Flat top rafter origin

LH Apex
LH rafter origin RH rafter origin

Eaves Eaves

I Origin for single restraints on a member
Il Set out points for creating arrays of restraints

LH column origin RH column origin
Base Base
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Member origins and set out points for restraints (Continued)

Mansard span

LH Apex Apex RH Apex
LH rafter (1) origin RH rafter (1) origin

M Origin for single restraints on a member
Il Set out points for creating arrays of restraints

LH column origin RH column origin

+[ Todefinea 1. Click Add from the Restraints dialog. A new line will be added to the table of
_| single restraints.

restraint

Restraints : Standard : Span 1 : Lh Column x|

No| Type Dist. [m]| End 1| End 2 Olose | [ Cladkding Dimension—)
1 |0/5Flange || 0ooo0| OO | O |u_uunu
Help | "

r— Stability Check

& Armes G Plastic

7 Armes G Elastic
e 1

Space | " Clause 48231

7 Clauze 48332
 Clause 533

— | " Mo Check Reqd
Mew Check |
Delete |

Member Length: B.0000 m
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v

2. Select the Type of restraint and enter its Distance from the origin of the
member.

3. Continue to add restraints in this manner until you have defined all the
restraints you require.

Tip If the remaining restraints are at equal spacing up the
member you can use Calc Next to automatically generate
these. The restraints will all be set to Outside Flange
restraints.

Defining arrays
of restraints

In many cases you will need to define several restraints on a member in order to
get that member to pass the appropriate member stability checks. If you had to
define each restraint individually, this would be a laborious and time-consuming
operation. Portal Frame provides a means of defining all the restraints along a
member in a single operation. If you subsequently need to alter the position, type
of restraint, or even introduce new restraints, then you can do so using the single
option as detailed above.

As there are several different types of member, there are different dialogs to allow
you to define the restraints in a way appropriate to the member type. Each of
these different dialogs is covered in the following text.
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Help

For further information on the dialogs for the different frame
types see:

“To define an array of restraints for an external column”on
page 4571,

“To define an array of restraints for an internal column equal
eaves’ on page 452.

“To define an array of restraints for an internal column split
eaves’ on page 454.

“To define an array of restraints for a standard rafter” on
page 450,

“To define an array of restraints for a monopitch rafter” on
page 458,

“To define an array of restraints for a flat rafter”on

page 459,

“To define an array of restraints for a Mansard second
rafter’ on page 461.
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_l_J_l—_. To define an
_| array of

restraints for
an external column

1.

Click Space... from the Restraints dialog - you will see the Spacing dialog for
a column.

Ok

x|
Member Length IB.DDDD i
Cancel |

———"-- | FFLaboveBL [0D00D
Lowest Rail [LR) IU.UUUU m

— Spacing [5]
€ EqualPich [T
' Spacing IW m
bt FFL Length [5a000

r Torsional Restraint

[T Provide at U5 of haunch

LR

Guick Spacing  |0.0000,5.4000,0.6000 m

Caution If you use Space for a member with restraints, then Portal
Frame deletes the existing restraints (and any associated
stability checks) before it creates the new array of
restraints.

Enter the distance to the Lowest Rail from the member origin.

Help For further information see "Member origins and set out
points for restraints” on page 445.

Now you need to choose how you want to space the rails. Either:
- pick Equal Pitch and enter the number of rails you want to use, or

- pick Spacing and enter the normal spacing between the rails.
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4. Portal Frame will automatically place a torsional restraint at the base of the

column and at the eaves. If you want the restraint at the underside of the
haunch also to be a torsional restraint then tick Torsional
Restraint:Provide at U/S of haunch.

Note Quick Spacing shows the spacing that you will achieve
and allows you to make any amendments you require.

Click OK to calculate the spacing of your rails and return to the Restraints
dialog which will show these.

+[ To define an
array of

restraints for

an internal column
equal eaves

1.

Click Space... from the Restraints dialog — you will see the Spacing dialog for
a column.

Ok

Member Length IB.DDDD i
T ——TT-- | FFLAboveBL [00000

Lowest Rail (LR) [0.0000 o
— Spacing [5]

€ EqualPich [T

' Spacing IW m
FFL Length [fa000

r Torsional Restraint

[T Provide at U5 of haunch

il

Cancel

Guick Spacing  |0.0000,5.4000,0.6000 m
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Caution If you use Space for a member with restraints, then Fortal
Frame deletes the existing restraints (and any associated
stability checks) before it creates the new array of
restraints.

Note Automatic spacing of restraints is not available for the
internal column of a propped span.

Enter the distance to the Lowest Rail from the member origin.

Help For further information see "Member origins and set out
points for restraints” on page 445.

Now you need to choose how you want to space the rails. Either:
- pick Equal Pitch and enter the number of rails you want to use, or

- pick Spacing and enter the normal spacing between the rails.

Portal Frame will automatically place a torsional restraint at the base of the
column and at the eaves. If you want the restraint at the underside of the
haunch also to be a torsional restraint then tick Torsional
Restraint:Provide at U/S of haunch.

Note Quick Spacing shows the spacing that you will achieve
and allows you to make any amendments you require.

Click OK to calculate the spacing of your rails and return to the Restraints
dialog which will show these.
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+ J_l—_. To define an
_| array of
restraints for

an internal column
split eaves

Click Space... from the Restraints dialog - you will see the Spacing dialog for
a column.

Ok

Member Length IS.DDDD i
Cancel
—"-- | FRLaboveBL [0D00D Coresl |

Lowest Rail [LR) [00000
— Spacing [5]

€ EqualPfich [0
@ Spacing  [00000 o
Length W m

r Torsional Restraint

[T Provide at U5 of haunch

."""'_’"{
1

'
'
1= -"F-1--Fr-

Quick Spacing  |0.0000,5.4000.0.6000.2.4000,0.6000 m

Caution If you use Space for a member with restraints, then Portal
Frame deletes the existing restraints (and any associated
stability checks) before it creates the new array of
restraints.

Note Automatic spacing of restraints is not available for the
internal column of a propped span.

Enter the distance to the Lowest Rail from the member origin.

Help For further information see "Member origins and set out
points for restraints” on page 445.
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3. Now you need to choose how you want to space the rails. Either:
- pick Equal Pitch and enter the number of rails you want to use, or

- pick Spacing and enter the normal spacing between the rails.

4. Portal Frame will automatically place a torsional restraint at the base of the
column and at the eaves. If you want the restraint at the underside of the
haunch also to be a torsional restraint then tick Torsional
Restraint:Provide at U/S of haunch.

Note Quick Spacing shows the spacing that you will achieve
and allows you to make any amendments you require.

5. Click OK to calculate the spacing of your rails and return to the Restraints
dialog which will show these.
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El To define an
array of
restraints for

a standard rafter

1. Click Space... from the Restraints dialog — you will see the Spacing dialog for

a rafter.
X
— Clozing Dimenzion
D2 Ig_gmg - =] Ip_gggg - e . ol
; ance |
Rafter Angle IB.DDD N K1 ID.DDDD m
Rafter Length |15.DS2? ™ C |D.DDDD m
— Setout Paint Spacing r— Tarzional Restraint
& Sharp end of haunch [Eh) Spacing [S] ID.DDDD m ™ End of haunch [Eh)
" Apexend [E2) Length [L] |12.08?3 m [~ End of Rafter [E1)
R
El
s...5 s if Bic
P e e e e e
0 7
‘ V L
. Eh E2
Guick Spacing ID.2SBU,2R‘I.354?,238.043? m
Caution If you use Space for a member with restraints, then Portal

Frame deletes the existing restraints (and any associated
stability checks) before it creates the new array of
restraints.

2. First pick whether you want to set the purlins out from the Sharp end of the
Haunch or from the apex using the Apex end (E2).
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Note If you pick the latter option the diagram reconfigures to show
the layout of purlins that you will achieve.

h E2

Enter the closing dimension at the underside of the sheeting (P).

Enter the distance from the face of the rafter/column to the inside face of the
sheeting (X1).

Note This is the same distance as that in the Restraints dialog.

When you define this dimension Portal Frame
automatically calculates the Closing dimension (C) for
you.

If the Closing dimension (C) is not correct enter the value that you want to
use.

Note When you define the Closing Dimension (C) Fortal
Frame automatically calculates the closing dimension at the
underside of the sheeting (P) for you.

Enter the maximum Spacing (S) for your restraints.

Portal Frame does not create torsional restraints on a rafter automatically. If
you want the restraints at the End of haunch and/or End 1 of rafter to be
torsional restraints then tick the appropriate boxes. Portal Frame sets the
other restraints to the outer flange.
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‘: Note Quick Spacing shows the spacing that you will achieve

and allows you to make any amendments you require.

8. Click OK to calculate the spacing of your purlins and return to the Restraints
dialog which will show these.

+ J_l—_.l To definean  This dialog is used to define an array of restraints for a monopitch rafter.
array of
restraints for 1+ Click Space... from the Restraints dialog - you will see the Spacing dialog for

a monopitch rafter a monopitch rafter.

x|
— Setout Paint Spacing ok I
(o Spacing (5] [0.0000
Cancel |
" Sharp end of haunch [E2) Length [L] |24.1322 m
r— Tarzional Restraint
[~ End of Lh Haunch
Member Length  [30.1652
I~ End of Rh Haunch FrberhEnd "
R
El
S _ 5 5 R Ry
A e e e S Fa FE Ry W
! L ;
H N
Duick Spacing  |0.2300,1,3520,1.3514,1.3514,,26.8825 "
ﬁ Caution If you use Space for a member with restraints, then Portal

Frame deletes the existing restraints (and any associated
stability checks) before it creates the new array of
restraints.
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2. First pick whether you want to set the purlins out from the Sharp end of
Haunch (E1) or from the Sharp end of haunch (E2).

‘: Note If you pick the latter option the diagram reconfigures to

show the layout of purlins that you will achieve.

3. Enter the maximum Spacing (S) for your restraints.

A‘ Note Quick Spacing shows the spacing that you will achieve

and allows you to make any amendments you require.

4. Portal Frame does not create torsional restraints on a rafter automatically. If
you want the restraints at the End of haunches to be torsional restraints
then tick the appropriate boxes. Portal Frame sets the other restraints to the
outer flange.

5. Click OK to calculate the spacing of your purlins and return to the Restraints
dialog which will show these.

El To definean  This dialog is used to define an array of restraints for the rafter of a flat top
array of  portal.
restraints for
a flat rafter
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Click Space... from the Restraints dialog - you will see the Spacing dialog for
a flat rafter.

x|
— Setout Paint Spacing ok I
o J; Spacing (5] [0.0000
Cancel |
" Sharp end of haunch [E2) Length [L] I‘IS.DDDD m
r— Tarzional Restraint
[~ End of Lh Haunch
Member Length  [22.0000
I~ End of Rh Haunch FrberhEnd "
El
I S R
e e S——
L
Quick Spacing  |0.2870,0.6070,0.6065,0.6065,,20.2130 "
Caution If you use Space for a member with restraints, then Portal

Frame deletes the existing restraints (and any associated
stability checks) before it creates the new array of
restraints.

First pick whether you want to set the purlins out from the Sharp end of
Haunch (E1) or from the Sharp end of haunch (E2).
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‘: Note If you pick the latter option the diagram reconfigures to show
the layout of purlins that you will achieve.

m
na

3. Enter the maximum Spacing (S) for your restraints.

A‘ Note Quick Spacing shows the spacing that you will achieve

and allows you to make any amendments you require.

4. Portal Frame does not create torsional restraints on a rafter automatically. If
you want the restraints at the End of haunches to be torsional restraints
then tick the appropriate boxes. Portal Frame sets the other restraints to the
outer flange.

5. Click OK to calculate the spacing of your purlins and return to the Restraints
dialog which will show these.

+[ To definean  This dialog is used to define an array of restraints for the second rafter of a
array of Mansard portal (the one that is not adjacent to the column).

restraints for
a Mansard second
rafter
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Click Space... from the Restraints dialog - you will see the Spacing dialog for
the second Mansard rafter.

r— Closing Dimenzion
Ds2 ID.2032 m P ID.DDDU m
Rafter Angle IB.DDD N K1 ID.DDDU m
Fiafter Length |9-0495 m C ID.DDDD m
— Setout Paint Spacing r— Tarzional Restraint
& Apexend [E1) Spacing [S] ID.DDDD m I~ End of haunch [Eh)
" Apexend [E2) Length [L] I?.582? m [~ End of Rafter [E1)
R
El
5.5 s if Bic
| SRR LT [ I -]
L
E2
Guick Spacing ID.DDUU,2RD.?435,233.?81 3 m
Caution If you use Space for a member with restraints, then Portal

Frame deletes the existing restraints (and any associated
stability checks) before it creates the new array of
restraints.

First pick whether you want to set the purlins out from the Apex end (E1) or
from the Apex end (E2).
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Note If you pick the latter option the diagram reconfigures to show
the layout of purlins that you will achieve.

R
Ry Ry 5 S . s . ¢C

B i =l R s s R T

El E2

Enter the closing dimension at the underside of the sheeting (P).

Enter the distance from the face of the rafter/column to the inside face of the
sheeting (X1).

Note This is the same distance as that in the Restraints dialog.

When you define this dimension Portal Frame
automatically calculates the Closing dimension (C) for
you.

If the Closing dimension (C) is not correct enter the value that you want to
use.

Note When you define the Closing Dimension (C) Fortal
Frame automatically calculates the closing dimension at the
underside of the sheeting (P) for you.

Enter the maximum Spacing (S) for your restraints.

Portal Frame does not create torsional restraints on a rafter automatically. If
you want the restraints at the End of rafter (E1) to be torsional restraints
then tick the appropriate box. Portal Frame sets the other restraints to the
outer flange.
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Note Quick Spacing shows the spacing that you will achieve
and allows you to make any amendments you require.

8. Click OK to calculate the spacing of your purlins and return to the Restraints
dialog which will show these.

ﬂl To c9py
restraints
between

frame members

You may find that the restraint details that you have given for one member are
the same as those for other members in the frame. Portal Frame allows you to
copy the restraint details for one member to all other allowable members within
the frame.

1. Ensure that the member which you want to copy has the correct restraints
defined, and that it is selected in the Stability toolbar.

Note If the Stability toolbaris not active select Design /
Member Stability / Check to activate it.

2. Click Copy Restraints to Members from the Stability toolbar. You will then
see the Copy Restraint dialog.

Copy Restraint

Target Member I
Span 1 Rh Rafter
Span 2 Lh Rafter
Span 2 Rh Rafter
Span 3 Lh Rafter
Span 3 Rh Rafter
Span 4 Lh Rafter
Span 4 Rh Rafter
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>

b

4 4

3. Select the members to which you want to copy the source member’s restraint
details. Once you have done this click OK. The details for the restraints on
the original member will be copied to the other members that you have
selected and the frame display will indicate these graphically.

Caution

Note

Tip

Tip

If you copy restraints to a member which already has them,
then Fortal Frame deletes the existing restraints (and any
associated stability checks) before it copies the new
restraints to that member.

If a member that you copy to is shorter than the one you are
copying from, then only those restraints which are within the
length of the target member will be copied.

You can select as many members as you like when you do a
copy thus generating restraints for many members quickly.

If you select a member inadvertently dont worry - you can
deselect it by clicking on it again.

To edit restraints
using dialogs

If you need to change the position or type of restraint you can do so in Portal

Frame.

1. Ifthe Stability window is not open select Design/Member Stability/Check to
open it and activate the Stability toolbar.
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2. Click Member Restraints to see the Restraints dialog.

Restraints : Standard 4 span : Span 1 : Lh Rafter ﬂ
No| Tupe Dist [ml[End 1 [End2] [ Close | [ Fladding Dimension—
1 |Tosional -l 0zse0| O | O [0.4000 i
2 |osFange - 1ea07 O | O hich |
3 |Tosional -l 28954 O | O r Stability Check
4 [0/5Flange |l 47984| O | O & Annex G Plastic
5 |D/SFlange -l 65354 O | O ® Ao ® ks
C1 |Contrafleswre =|| 67240| O | O  Annex
6 |0/5Fange - 83354 O | O — | " Clause 4.3.3.3.1
7 |0/5Flange  ~f[100354) O | O € Clause 48332
8 [0/5Fenge -/ 13s4| O | O Add | € Clause 5,33
9 |0/ Flange -] 134207 O | " Mo Check Reqd
10 |0/5Flange |/ 143480 O | O Mew Check |

Delete |
Member Length: 15.0827 m
Inside Endplate Dim. End 1: 02860 m

3. Change the Type of restraint and its Distance from the member origin as
necessary.

Help For further information see "To define a single restraint” on
page 448.

Defining checks When you have defined (at least two) restraints for your member you can define
the stability checks with which you want to check the local stability of the
member. You can either do so using the Restraints dialog, or graphically from the
Member Stability window.




El
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To define

checks using

the

Restraints dialog

1.

In the Restraints dialog click the tick boxes for the restraints which will be at
End 1 and End 2 of your stability check.

Restraints : Standard 4 span : Span 1 : Lh Rafter E ll
NoJ Type Dist. [m]| End 1 [ End 2 Close | -l Dimmsien—
1 |Torsional  ~| 0.2880 O |u.4unu
Help | m
2 |0/SFange -l 1E407) O | O
3 |05 Flange ;I 2380 O O r— Stability Check
4 |Torsionsl  ~| 29954 [ 5 Annex G Plastic
5 |D/SFlange -l 47354 O | O  Annex G Elastic
£ |0/5Flange || 65954 O | O  Annex
C1 |Cortraflewure 0| 67240 O O I3 (@ 48331
pace [ause 4.0.0.0.
7 |0/5Flange || 83354 [0 | O 4' € Clause 48332
8 |0/sFange ~J/ 10035 O | O Add | " Clause 533
9 |0/5Flange -] 119954 [ | " Mo Check Reqd
Calc. Mext |

10|0/5 Flange  =[[ 124207 [0 | O
11 |0/5 Flange  =|[ 148460 [0 | O Delete |

Member Length: 15.0827 m

Inside Endplate Dim. End 1: 02860 m

Note If the Restraints dialog is not open select Design /
Member Stability / Define Member Restraints to
openit.
Note Portal Frame automatically ticks the next appropriate

restraint for you. In the capture above, since an Annex G
Plastic check is picked Portal Frame automatically picks
the next torsional restraint for you.

Pick the type of Stability Check that you want to perform between these two
restraints.
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3. Now click New Check. You will see the Stability Checks dialog which will
include the check that you have just added.

Stability Checks : Standard 4 span : Span 1: Lh Ra ll

Check [status End1[End2] [ Cose |

Arnes G Plastic 0 1 =l4 =]

Help

Sart Checks
Check
Check Al
Examine

E dit

FERREE b

Delete

Member Status:
Waming

4. Continue to add checks in this way until you are satisfied that the restrained
member is stable or you have checked all the lengths for which you feel
checking is necessary.

Note If you can not get a particular length to pass the checks,
then you may need to add new restraints or to modify
existing ones. You do this using the Restraints dialog. Any
checks which are affected by your changes will be set to have
the status Unchecked. You can then either select a
particular check and click Check, or click Check All to
perform the calculations for all Unchecked checks.

5. Ifthe check has details that you can change you can do this by selecting the
check and clicking Edit.
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‘: Note You can define the checks on your member in any order. If, at
any time, you want to see your checks ordered in sequence up

the member click Sort Checks to arrange them based on
their start and end restraint numbers.

Help For further information on changing the details for the
various check types see:

» To set options for an Annex G Flastic or Annex G Elastic
check” on page 478,

» To set options for a clause 4.8.3.3.2, clause 4.6.3.3.1 or
Annex |1 check” on page 479.

To define checks In order to use this method you must have defined the restraints on the member
graphically whose local stability you are checking.




Chapter 29 : Member Stability in Portal Frame : 470

Help

For further information on defining restraints see:

To define a single restraint” on page 448,

“To define an array of restraints for an external column”on
page 4517,

“To define an array of restraints for an internal column equal
eaves’ on page 452,

“To define an array of restraints for an internal column split
eaves’ on page 454,

“To define an array of restraints for a standard rafter” on
page 4506,

“To define an array of restraints for a monopitch rafter” on
page 458,

“To define an array of restraints for a flat rafter” on

page 459,

“To define an array of restraints for a Mansard second
rafter” on page 461.
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1. Ensure that the Member Stability Check window is active.

E] Frame Type 2 : Lh Rafter : Sw+Dead +Sery.+Imp. : Member Stability Diagram - |EI|1|

15.963m

b
-

0.266m 1.43m 1.431m  1.800m 1.800m 1.800m 1.800m 1.800m 1.800m  0.954m0.954m 0.127m
bk I I I I I I I e F e

=t =t =t =t =t =t =t o+

Lh Eaves

IF

7.281m

b
-

3.128m 11.174m 1.661m
I I I

!
P
P
P

2. Click on the restraint symbol at the start of the length you want to check for
stability.

3. Move to the restraint symbol at the end of the length.
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‘: Note As you do this you will see a rubber line from the start point
you picked. This helps you to see the exact length of your
check.

4. You will see the Stability Check Type dialog which allows you to choose the
type of check you want to perform.

Stability Check Type x|

& e G Plastic

e G Elastic

e 1

" Clause 48231 Help |
7 Clause 48332
 Clause 533

" Mo Check Reqd
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5. Pick the type of Stability Check that you want to perform between these two
restraint points and click OK. The check will be performed and you will see
the result in the Member Stability Check window.

E] Frame Type 2 : Lh Rafter : Sw+Dead +Sery.+Imp. : Member Stability Diagram - |EI|1|

15.963m

0.266m 1.43m  1.431m 1.800m 1.800m 1.800m 1.800m 1.800m 1.800m  0.954n0.954m 0.127m
b Lo I I I I I I I ¥ ¥ e

=T =t =t =t =t =t =t =t

o+

QiF

Lh Eaves

IF

7.281m

3.128m 11.174m 1.661m
I I
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Modifying the
start or end

position of a
check

As you modify your restraints Portal Frame automatically synchronises the
stability checks with the restraints. If your changes mean that you need to change
the restraints between which a particular check applies you can do this yourself.

To change the end
restraints for a
check

1. In the table of checks choose the new restraint position for the End of the
check that you want to change.

2. Asyou make your changes the status of the check will be set to Unchecked.
When you have the correct restraints for both ends of the check click Check
to perform the calculations.

Deleting checks

If you want to delete checks that you have performed, because the length is
covered by another check, or the check is no longer valid under the current
design combination, this is easy in Portal Frame.

To delete a check

1. Select the check which you want to delete from the table of checks.
2. Click Delete. The selected check will be deleted.

Note If you delete restraints, then any checks which start or end

at the deleted restraint will also be deleted.

Copying checks

You may find that the checks that you have performed for a member and a
particular design combination would be appropriate for the same design
combination for another member, or would be appropriate for a different design
combination for the current member. Portal Frame provides both of these copy
options.
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Tocopy 1. Ensurethat the Project Workspace shows the design combination and frame
1=f o -
stability member whose stability checks you want to copy.
checksto a
different member
‘m‘ Note If the Stability toolbaris not active select Design /
Member Stability / Check to activate it.

2. Select the Design / Member Stability / Copy Stability Checks to Members icon
to see the Check Copy - Members dialog.

Member
Span 1 Rh Rafter

Span 2 Lh Rafter Faneel |
Span 2 Rh Rafter
Span 3 Lh Rafter
Span 3 Rh Rafter Help |
Span 4 Lh Rafter
Span 4 Rh Rafter

The dialog only shows members to which you can copy stability checks.

3. Pick the members which are to receive the copied checks, then click OK to
perform the copy.

‘: Note FPortal Frame does not perform the copied checks
automatically, you must pick the target member and perform
the checks. Alternatively you can use Check Selected

Combination orCheck All Combinations from the
Stability toolbar.
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Caution If you copy stability checks then this will delete any existing
restraint and stability check details for the target members.

Note If the target member is shorter than the one you copy from,
then only those restraints and checks which are wholly within
the length of the target member will be copied.

To copy

H:E stability
checks to a
different
combination

1. Ensure that the Project Workspace shows the design combination and frame
member whose details you want to copy.

2. Select Design / Member Stability / Copy Stability Checks to Design
Combinations icon to see the Check Copy - Design Combinations dialog.

Stability Check Copy - Design Combinations

D esign Combination
Sw+Dead+Serv. +lmp.+ULS Wind : Side Left

Sw+Dead+Serv. +lmp.+ULS Wind : Side Rigl Cancel |
Sw+Dead+Serv +ULS Wind : Gable End Toy
SwDead+Sery +ULS Wind : Gable End Bin

Sw+Dead+Serv. +5now : Parapet Drift L->R Help |
Sw+Dead+Serv. +Snow : Parapet Drift B<-L

SwDead+Serv. +Snow : Valley Drift

K i

3. Pick the combinations which are to receive the copied checks, then click OK
to perform the copy.

Note Portal Frame does not perform the copied checks
automatically, you must pick the target combination and
perform the checks. Alternatively you can use Check
Selected Combination orCheck All Combinations
fromthe Stability toolbar.
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ﬁ Caution If you copy stability checks then this will delete any existing
stability check details for the target desigh combinations.

To checkthe 1. Ensure that the Project Workspace shows the design combination and frame

v current member whose stability adequacy you want to check.
combination _ - o
2. Select Design / Member Stability / Check Selected Combinations icon to
perform the stability checks for the current combination.
Y Tocheckall 1. Ensure that the Project Workspace shows the frame member whose stability
combinations adequacy you want to check.
2. Select Design / Member Stability / Check All Combinations icon to perform
the stability checks for all combinations.
Modifying BS 5950 covers various conditions that can occur when considering local
check opti ons stability, for example:

« whether there is any loading applied to the length being considered,

+ whether that loading is normal or destabilizing.

In practice for the design of portal frames the options are substantially reduced;
for example the loading is usually applied to the frame through the sheeting rails,
and thus there is no loading between points of restraint.

Portal Frame therefore adopts a set of values which will be correct in most cases.
Full details of these are given in the Engineer’s Handbook.

Help For further information on the settings that are used see
‘Member stability checks” on page &71.
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To set options for
an Annex G Plastic
or Annex G Elastic

check

1. Pick the Annex G Plastic or Annex G Elastic check whose details you want to
change.

2. Click Edit to see the options dialog for this check.

rLoad Type ok

" Destahilizing Caiee]

il

Help
¥ Intermediate Loads

— Unrestrained Flange-
 Outer

@ Inner

End1|End 2 | Check

1 2 Clauze 4.8.3.31
2 3 Clauze 4.8.3.31
3 4 Clauze 5.3.3

3. Pick the Load Type as Normal or Destabilizing for the intermediate loads.

4. Pick the appropriate Intermediate Loading and the Unrestrained Flange
settings that you want to consider for the intermediate length checks.

5. Once these options are correct click OK to return to the Stability Checks
dialog, automatically performing the Annex G Plastic check with the
changed options.
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Tosetoptionsfora 1. Ensure that the Clause 4.8.3.3.2, Clause 4.8.3.3.1 or Annex I1 check whose
clause 4.8.3.3.2, options you want to change is selected.
clause 4.8.3.3.1 or

Annex 11 check % Click Edit to see the options dialog for this check.

Load Type

" Destahilizing

3. Make the necessary selections for the Load Type.

4. Ifyou are working on the prop column of a propped portal, then you can
enter the effective length factors that you want use for the major (xx) and
minor (yy) axes. In all other circumstances this information is not
appropriate and is dimmed.

5. To return to the Stability Checks dialog, automatically performing the Clause
4.8.3.3.2 check with the changed options.

Viewing check Whenever you Add a new check or Edit the options for an existing one the
results calculations for that check will be performed immediately. You will see the
overall result for the check in the table of checks. The overall status of the check
will also be shown on the member graphical display.

You may need to view the results for a particular member in order to refresh
your memory, or you may need to view the details for a particular check in more
detail. For example you might need to see how close a failed check is to passing
before you take corrective measures by tweaking the restraints.
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| Toviewthe 1. Ensure that the Stability toolbar shows the design combination of whose

results results you want a summary.
summary for _ - )
a design 2. Select Design / Member Stability / Check Status Summary icon to see the
o Member Stability Design Summary dialog showing the results for the current
combination -
combination.
Member Stability Design Summary ﬂ
Member Stabilty |
Combination: }

Sw+Dead+Serv.+Imp. g ﬂ

Member | Status | | -
Span 1 Lh Column Mot Checked

Span 1 Lh Rafter Pass «
Span 1 Bh Rafter Mot Checked
Span 1 Bh Column Mot Checked
Span 2 Lh Rafter Mot Checked
Span 2 Bh Rafter Mot Checked
Span 2 Bh Column Mot Checked
Span 3 Lh Rafter Mot Checked
Span 3 Bh Rafter Mot Checked —
Span 3 Bh Column Mot Checked
Span 4 Lh Rafter Mot Checked LI

Close | Help |

3. Ifyou want to view the results for other design combinations select the one
in which you are interested from the list. When you have finished viewing
results click Close to shut the Member Stability Design Summary dialog.

To view the results 1. Select the check whose results you want to view from the table of checks that
for a check you have performed.
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Note If the list of checks is not open select Design/Member
Stability/Define Stability Checks in order to see it. This
optionis only available when you have defined restraints on a
member.

Click Examine to view a summary of the results for that check. You can see a
typical example below.

Details: Annex G Plastic x|
al sl
Itern | alue | Units| Clause of BS 5950
""""" Restraint distance (End 1) 02880 m
Fiestraint distance (End 2] 29954 m
Length 27094 m
Length Tapered
Load type Mormal
Intermediate loads es
Unrestrained flange Inmer
Reference restraint axiz dimenzion 04013 m FigG.1
Lirniting length, Ly, 29478 mm G.333
Fiadius gyration, iy 385 mm
Taper factor, © 1.10 G.25
Slenderness comection factor, ny 095 G.4.3
Limiting spacing. Lo 28126 mm G.332
Clause 4.8.3.31 Check 1-2 0.87
Clause 4.8.3.31 Check 2- 3 0.0
Clauze 5.3.3  Check 3-4 067
+ Pass

If you have performed a check that requires the checking of other lengths
within the main length you will see these listed at the end of the overall
check. These checks will have a plus icon to their length. You may also see
this icon to the left of other lines. This indicates that there is more
information available. Simply double click the line and a new Details dialog
will open showing you this additional information.
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V Tip You can also single click the line and then click the Details
icon ([a]).

This Details dialog might itself have further information for some of its lines.
You can therefore delve down quickly to the detail you need. Once you have
reviewed the pertinent information you can:

« click OK to close the individual dialogs until you return to the initial
summary page and then click Close.

« Click Close on the initial summary page to close it and all the detail
dialogs immediately.

« Select a different check in the Stability Checks dialog’s table of checks to
show the initial Check summary dialog for that check and close all open
Details dialogs for the current check.

Additionally many checks in Portal Frame have a unique feature - the
engineering tip. This gives you advice to help you modify your stability
checks to achieve a satisfactory result. You can tell when an engineering tip is

available since the line in the check Summary uses coloured text. To see the
tip select that line and click the Tip icon (| ¢ |).

3. When you have finished viewing your stability check details click Close to
shut the Check dialog.
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30

Creating a Report

When you complete your portal frame design(s) you may need to create a report.
Its scope could range from brief details (sufficient to jog your memory if the
design is to be taken further) through to a complete submission (ready to send to
a checking authority or to your client). Portal Frame has a sophisticated report
generator which allows you to produce high quality reports that contain exactly
the level of detail that you require.

Setting up the
page details

The Portal Frame Report Generator lets you set the page layout - Margins,
Headers & Footers and Fonts - so that your calculations are aesthetically
pleasing.

To set the page
format details

1. Select File/Report Page Setup...

Page Setup x|

Format |HeaderfFooter| Fonts I

r— Margins — Spacing
Left 100 — Paragraph I‘I 0 mm
Top |5-D mm

Right |5_|] mm First Page —————————
Bottom |5-D mm i |1

r Tables

V¥ Background

OK Cancel Help
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2. Enter your preferred margins into the Left, Top, Right and Bottom boxes.
Fix margins dialog

‘: Note If you enter a margin which is less than your printer's
minimum and you try to leave the page, you will see the

warning dialog.

One or more of the marging are set outside the printable
area of the page. Choose the fix button to increase the
appropriate marging.

lgnare | Help |

If you Fix the problem any invalid margins will be set to the
minimum value for your printer.

ﬁ Caution If youlgnore the problem then your report may not print
correctly.

3. Paragraph Spacing allows you to set the amount of white space that you
want to see between the paragraphs in your report. A larger amount of space
will make your report look less cluttered, but will increase the number of

pages.

4. By default Portal Frame numbers all reports starting at page one. If you want
to create a series of reports numbering them sequentially, then print each
one in turn and set the First Page Number for the current report to one
greater than the last page of the previous one.

5. Many of the reports include tables of information. If you want the headers of
the tables shaded, then check Table Background.




Chapter 30 : Creating a Report : 485

Caution With some printers this may reduce the readability of the
text. If you are going to fax your reports, we recommend that

you do not check this option.

If you want to check the system settings for your printer, then click Printer
Setup. You will then see the System Print Setup dialog which will be system
and printer dependent.

Pick another page of the Page Setup property sheet, or click OK to create your
report.

To set the page
header and footer
details

2.

3.

Select File/Report Page Setup... and the Header/Footer tab.

Page Setup ﬂ

Format Header/Footer | Fonts |

r~ Header

Company | SSeULIEEN

Address  |Yeadon House, New Strest
Puey

Telphone [47732383000

= [ar3zssastr

¥ Date
I~ Print on first page only

r Footer
¥ Page Numbers

0K | Caced | Hep |

Enter your Company Name, Address, Telephone and Fax details.

If you want you can date your report by checking the Date box.
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4. You can include the Header information (plus the project reference details)
on just the first page or on all pages of the report by checking or unchecking
the Print on first page only box.

5. If you want the report numbering check Page Numbers. The numbering
will start at the First Page Number set on the Format page.

6. Pick another page of the Page Setup property sheet, or click OK to create your
report.

—

To set the font
details

Select File/Report Page Setup... followed by the Fonts tab.

Page Setup ﬂ

Formatl Header/Footer Fonts

r Body Text
AaBbCcDdERFf
— Headings
AaBbCcDdEsFf Change... |
r Tables
AaBbCcDdEeFf Change... |
r— Header/Footer
AaBbCcDdEeFf Change... |

ok | Caced | Hep |

There are areas for the Body Text, Headings, Tables and Header/Footer.
You will see samples of the current font for each of these. You can set each of
these independently.
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Specifying the
content of the
frame design
report

2. Click Change... for the text you want to change. You will see the Font
dialog.

Fort style:
IReguIar

ltalic
Bold
Bold talic

} Palatino Linotype LI

Script:
IWestem LI

This is an OpenType font. This same font will be used on both your
printer and your screen.

This is a standard Windows dialog which allows you to pick any installed,
active font on your system.

When you have picked a font that you like click OK to return to the Fonts
page.

3. Pick another page of the Page Setup property sheet, or click OK to create your
report.

Portal Frame provides powerful features to allow you to produce exactly the
reports you require. When you install Portal Frame a series of standard report
options are set. You can use these as they are, or adapt them to meet your
requirements. If you do modify a report in this way, you can replace a standard
setting with your changed one. You can then use these revised settings to set the
same details for future projects and portal frames quickly.
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E,l Tosetthe 1. Select File/Report Contents...
content of
the frame 2- Youwill then see the Report Contents property sheet.

design report

Report Contents ﬂ

Settings | Building I Frame I Design I Connection I Base I Copy I

Report Level ISeIed a Report Level j Save |
Target Frame it Level | Apply |
Standard None
Agymmetric Mone Fieset |
Monopitch Mone

Propped Mone
Flat top Mone
Mansard None
Flat monopitch ~ Mone
Standard 4 span  Mone

QK I Cancel Apply Help

You can use this page to:

« Pick the Report Level that you want to use for each portal frame in your
project,

- Save the settings that you have made for one of your portal frames to one

of the standard levels of output so that you can use these for other portal
frames in this and future projects,

« Restore the default (as installed) settings for any level of output.

To set the level of  You can choose the level of output that you want to use for one or more portal
outputfora frames.

particular portal
frame
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To set the items that
areincluded at a
particular level

Select the level of report that you require. You can select Full, Reduced or
Summary.

From the list of Target Frames pick the portal frame(s) that you want to take
this level of report.

Note Apply is only enabled when you have completed steps 1 and
2 above.

Click Apply and you will see a confirmation dialog.

Portal Frame LI

' Do you wish to apply the Summary report level
. to all the selected frames?

Click Yes to set the level for all the portal frames you selected.

Pick another page of the Report Contents property sheet, or click OK to create
your report.

Portal Frame comes with several pre-configured standard report levels. You can
tailor any of the standard reports to meet your particular requirements or
preferences.

1.

Select the level of report that you want to configure, Full, Reduced or
Summary:

Pick a Target Frame that you will configure so that its output matches your
requirements for this level of report.
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3.

Set the various pages of the Report Options property sheet to indicate the
items you want to include for this level of report.

Help For further information on choosing the information to be
included in a report see ‘To set the content of the frame
design report”on page 488.

Once your settings are complete return to the Settings page and click Save.
You are asked to confirm the save.

Portal Frame ll

1 Do you wish to save Standard's settings
. to the Summary report level?

Click Yes and the selected items are stored away ready to be applied when
you select this level of report in future.

Pick another page of the Report Contents property sheet, or click OK to create
your report.

To use the default  Portal Frame allows you to reset any of your portal frames to use the standard (as
items for a particular  supplied) report contents, rather than your amended ones.

level

1.

From the list of Report Levels select the level which initially contained the
items you want to include.

From the list of Target Frames choose the portal frame(s) that you want to
reset to use the default items.
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3. Click Reset. You are asked to confirm the reset.

Portal Frame LI

' Do you wish to reset all the selected frames
. to the default settings for the Summary report level?

Click Yes and the selected portal frames will take the default (as installed)
settings for that level.

V Tip If you want to restore the default items for future use for
this level then click Save immediately after clicking Reset.

4. Pick another page of the Report Contents property sheet, or click OK to create
your report.

Contro"ing the You can control the information that is included in the report at various levels:

information  Building level - you can control the building details that are included in the

. . t.
contained in the repor

frame design
report

« Frame level - you choose the portal frames and the major items (input,
design and diagram) for each portal frame,

 Local level - for each portal frame you choose which design combinations
you want to include and the checks for each design combination.
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To set
El building
contents and

the frames to be
included

1.

Select File/Report Content followed by the Building tab.

Report Contents ﬂ

Project Details Standard

[ Building Details Asymmetric

| Building Grid Details Maonopitch

| Building Load Details Propped

(] Wind Load Details Flat top

1 Snow Load Details Mansard

| Building Diagram Flat monopitch
[ Frame Summary Table Standard 4 span

oK | Cancel | s | Hep |

In the Building Contents list tick the items you want to include in the
report.

In the Frames to be Included list tick the frames you want to include in the
report.

Caution If you remove the tick to the side of a particular frame then
no details will be included in the report irrespective of the
settings on the other pages of the property sheet.

Pick another page of the Report Contents property sheet, or click OK to create
your report.




Ed
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To set frame
contents

1.

Select File/Report Content followed by the Frame tab.

Report Contents ﬂ

Settings I Building Frame | Design I Connection I Base I Copy I

Frame IStandard j

Span Geometry
Span Haunches
Span Ties
Member Section Sizes... Span Cranes
Member Restraint Data... Span Floors
Loadcase Details...
[ Loadcase Diagrams...
Combination Details...
Design Wizard Data
Foundation Loads
[ Fire Design Check...

o]

Pick the Frame whose report contents you want to define. The items shown
in the Frame Contents and Include Items lists are set on a frame by frame
basis.

Some items in the Frame Contents list have additional sub-items which are
shown in the Include Items list.

Tick the Frame Contents items that you want to include in your report,
together with any associated Sub-items from the Include Items list.

Caution IfaFrame Contents itemis not ticked, then none of the
sub-ltems fromits Include Items list will be included in

the report irrespective of whether they are ticked or not.

Pick another page of the Report Contents property sheet, or click OK to create
your report.
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Ed Tosetdesign 1. Select File/Report Content followed by the Design tab.

contents

Report Contents

Settingsl Buildingl Frame Design |Conned.ion| Base I Copy I

Frame:

Combination:

IStandard 4 span j

¥ Include Combination:

Summary
Hinges Summary
Strength Summary
Serviceability Summary
Frame Stability Summary
Member Stability Summary
Base Loads Summary
Connections Forces  Summary
[ Member Forces Summary

ISw+Dead+Senr #lmp.

Copy Settings

Paste Settings

=

Cancel | Apply

| e |

Pick the Frame and Combination whose report contents you want to
define. The remaining details on this page are set on a Frame /

Combination basis.

2. If you want to include the design results for this combination tick Include

Combination.

ﬁ Caution Ifyou do not tickInclude Combination thenno details
will be included irrespective of the other settings you make

on this page.

3. Inthe Design list tick the items that you want to include and pick the

appropriate level for each item.
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ﬁ Caution If you do not tick an item in the Design list then no details
will be included for the item irrespective of the Report
Level andInclude Diagrams settings you make.

A‘ Note Diagrams are available for some items. When you pick such an

item you will see check boxes for the diagrams. Tick those you
want to include in your report.

4. Pick another page of the Report Contents property sheet, or click OK to create
your report.

Toset 1. Select File/Report Content followed by the Connection tab.
connection
ContentS Report Contents x|
Settingsl Buildingl Framel Design Connection |Base I Copy I

Frame [EESEECA - |

Include Connection it Level
Span 1 Lh Eaves Summary
Span 1 Apex Summary
Span 1 Rh Eaves Summary

oK | Cancel | s | Hep |

In this case you will see a list of all the connections you have designed.
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2. Inthe Include Connection list tick the connections you want to include in

your report and set the level of output that you want to use for that
connection.

3. Pick another page of the Report Contents property sheet, or click OK to create
your report.

Toinclude 1. Select File/Report Content followed by the Base tab.

foundation
co nte nts Report Contents ﬂ
Settingsl Buildingl Framel Designl Connection  Base |E0p_l,l I
Frame IFIat-Top Line 12 j
Include Baze Fieport Level Report Level

Span1LhBase Summary
Span1RhBaze Summary
Span 2 Rh Baze Summary
Span 3RhBaze Summary

& Summary
" Feduced
 Ful

QK I Cancel | Apply | Help |

2. IntheInclude Base list tick the bases you want to include in your report and
set the level of output that you want to use for that base.

3. Pick another page of the Report Contents property sheet, or click OK to create
your report.
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Note The design results for the bases will take the preferences
whichyou set in Fastrak Bases, and not those which are
currentin Portal Frame. To avoid inconsistencies you
should check that your preferences are identical between
applications.

Repeating
frame design
report settings
across design
combinations

You can copy report settings from one design combination to any other design
combinations with a couple of mouse clicks.

To copy

El design
combination
settings

1. Select File/Report Content followed by the Design tab.

Report Contents

Settingsl Buildingl Frame Design |Conned.ion| Base I Copy I

Frame: Combination:
IStandard 4 span j ISw+Dead+Senr.+Imp. j
¥ Include Combination: e
Copy Settings

Summary
Hinges Summary " Reduced Paste Settings
Strength Summary " Full
Serviceability Summary
Frame Stability Summary rInclude Diagrams
Member Stability Summary
Base Loads Summary
Connections Forces  Summary
[ Member Forces Summary

[ ok | Ccancel Bpply Help
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2. Pick a Frame and Combination from the lists of frames and combinations
in your project.

3. Make the settings that you require for this condition and then click Copy
Settings.

4. Now select the Frame and Combination that is to receive the copied

settings.

V Tip You can change the frame if necessary. You might prefer to
use the Copy page to copy settings from one frame to
another.

Help For further information on copying between frames see
‘Repeating frame design report settings between frames” on
page 498.

5. Finally click Paste Settings, and the copied settings will be applied to this
design combination.

Repeating When you have set your report content for one frame you can copy this to any
frame design others. This gives your reports consistency and makes them easy to follow and

. understand.
report settings
between frames
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To copy

El report
settings

between frames

1. Select File/Report Contents... followed by the Copy tab.

Report Contents ﬂ

Copy |

Target Frame I r— Target Frame Options ——————
Asymmfatric [ Frame Geometry

Monopitch

Propped [~ Critical Design Combination

Flat top

Mansard [~ Non<Critical Design Combinations
Flat monopitch

Standard 4 span

oK | Cancel | s | Hep |

2. From the Source Framelist pick the frame whose report settings you want to
copy. When you do this the list of Target Frames will show only the other
portal frames in the project.

3. Select the frame(s) whose options you want to set.

4. From the list of Copy options pick the particular options to copy:
« Frame Geometry - will copy the Frame page settings to all the target
portal frames.
« Critical Design Combination - will copy the Design page settings for the
critical design combination to the critical design combination of the target
portal frames.
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« Non Critical Design Combination - will copy the Design page settings
for the first non critical design combination to all the non critical design
combinations of the target portal frames.

5. Click Copy and you will see a confirmation dialog.

Portal Frame =]

' Do you wish to copy the selected options from Standard source frame
. to all the selected target frames?

Click Yes to copy your selected source frame options to all selected target
frames.

A‘ Note Copy is only enabled when you have completed steps 2 to 4

above.

6. Pick another page of the Report Contents property sheet, or click OK to
register your settings.

Viewing the Ifyou have already defined and created a report but have closed it down, Portal
frame design Frame will open the current report. If there is no current report, then Portal
Frame will create it for you.
report

Toviewa 1. Select File/Report/Frame Design.
frame design
report
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Viewing the
materials list
report

If you have already defined and created a materials list report but have closed it
down, Portal Frame will open the current report. If there is no current report,
then Portal Frame will create it for you.

To view a materials
list report

1. Select File/Report/Material Listing.

Using the report
window

The Report Window shows you an exact preview of the printed report. You can
move through the report and choose how the information is presented on the
screen. Once you are satisfied that the report meets your needs you can:

e print it,
« export it to TEDDS,
« export it to Word.

To move through
the report

You use the icons on the View toolbar and the scroll bars on the Report Window to
move around your report. You can also use the following keyboard short-cuts:

lcon Short-Cut Action - move
Home to top of current page
EnD to bottom of current page
Up Arrow up current page
DowN ArrROW down current page
il PaGE DowN to top of next page




To control the view
of the report

To view in page
width format
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lcon Short-Cut Action - move
i Pace Up to top of previous page
E CTrL+HoME back to start of report
E CTrL+END to end of report

You can see the report in page width, full page and double page layouts.

1.

Click Page Width from the Toolbar.

E] Report: Page 2 of 93

O LKL L]
ek Hrise, New Stet

Tudiey

Leeds, LS8R

T, M 115 BT

Yo 1 115 5 3007

I I

FrairaSpan Geomatry Tabla
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LS Mouse Click anywhere over a report view with the right mouse
button. Select Fage Width from the context menu.

Toview in full page 1. Click Full Page from the Toolbar.
format

| E Report: Page 2 of 93

\Q Mouse Click anywhere over a report view with the right mouse
button. Select Full Page from the context menu.
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To view in double
page format

5

'ﬁ To print the
report

To transfer
the report to
TEDDS

1. Click Double Page from the Toolbar.

E] Report: Page 2 of 93

Mouse Click anywhere over a report view with the right mouse
button. Select Double Page from the context menu.

1. Select File/Print

You will see the Windows Printer dialog which depends on your version of
Windows and your printer. Make your settings and then click OK to print the
report.

1. Set the content of your report and create it.

2. With the Report Window active select File/Export Report to TEDDS...
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=0

Mouse Click anywhere over a report view with the right mouse
button. Select Export Report to TEDDS... from the
context menu.

Note If the Report Window is not active, then these menu
options will not be available.

If you have several versions of TEDDS on your computer you will see a dialog
which asks which version of TEDDS you want to use.

Select TEDDS version x|

Fleaze zelect the version of TEDDS pou wish to usze:

TEDDS 5.0
TEDDS B0

[T Always use this version

()8 I Cancel |

If you always want to use this version of TEDDS click Always use this
version.

If this version of TEDDS is not running, then it will start. After a short delay
you will see your exported report in TEDDS.

To transfer

L1 the report to
Microsoft

Word

Set the content of your report and create it.

With the Report Window active select File/Export Report to Word...




Chapter 30 : Creating a Report : 506

LS Mouse Click anywhere over a report view with the right mouse
button. Select Export Report to Word... from the
context menu.

A‘ Note If the Report Window is not active, then these menu
options will not be available.

3. If Word is not open, then it will be started. Your report will be transferred to
Word via the Windows clipboard.

To transfer  You can create .dxf file in Portal Frame that you can subsequently use in any
drawingstoa CAD  CAD system that is capable of opening or importing this format.
system

V Tip Complete your design before creating .dxf files, since this
maximises the amount of data that is available for transfer.

1. Ensure that the window whose details you want to put into the dxf file is
active.
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2. Select File/Export to DXF Files...

DXF Export: Building x|

Views I
Plan

Left Elevation

[¥1 Right Elevation

<Back Next > Cancel | Hep |

This dialog allows you to set the details that you want in the .dxf files. The
options will depend on the type of window which is active.

3. Pick the views that you want to create by ticking the appropriate boxes. Once
you have done this click Next >.

Savein: Ia Portal Frame j - cF ER-
File name: |Documentation.d:d| Save
Save as type: IDXF Files (*.dx) j Cancel
4
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4. Enter the name of the dxf file you want to create and then click Save.

DXF font size ~__H|
Font Height I Eo.0 mm
()8 I Cancel |

5. Enter the appropriate height. This depends on the scale at which you expect
to print the dxf file once it is created.

6. Click OK to create the file. You can now import it into your CAD system.
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3 1 The Project Workspace

The Project Workspace gives you a complete overview of the entire project.

You can choose whether or not you want to display the Project Workspace. You
can also choose the position of the Project Workspace, docking it to a side of the
Portal Frame window, or placing it anywhere on your Windows desktop.

Help For further information on showing and hiding the Froject
Workspace see "To remove the Froject Workspace” on
page 102 and "To reinstate the Project Workspace” on
page 102.

Help For further information on docking the Project Workspace
see "To choose a docked or a floating Froject Workspace”™ on
page 102.

Using the The Project Workspace allows you to choose a particular frame to work to view its
project details, to copy or delete it quickly and easily.

workspace
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To choose the
frame on which to
work

Fastrak Portal Frame Design - documentation 2.pfd

When you are working on a project which contains a large number of frames you
might not be able to identify a particular frame from the workbook tabs, much
less the individual window you require. If the windows for the frame have been
closed, you can not select the frame using the options of the Window menu. You
can always select any window using the Project Workspace.
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1. Simply open the various items in the Project Workspace until you can see the
line for the information you require, then double click that line to open the
window.
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32

Sharing details with Moment Connection
Design

It is simple to transfer the details for one or more connections from Portal Frame
into Moment Connection. You can also copy the details for one connection (bolt
layout, stiffeners, welds etc.) to another similar connection and then check that
the connection is adequate to carry its own forces and moments.

To check a
connection
directly

1. Once your frame has been designed you will see that all connections on the
graphical display are shown with a blue box around them and with blue text.
This indicates that the direct link with moment connection design is active
and available. If you click anywhere in the blue box, then you will be instantly
transferred to Moment Connection which will already have all the appropriate
details for that connection.

2. Define and check the connection in the usual manner. Once your design is
complete When you have achieved a satisfactory solution select Connection/
Return to Portal Frame to return the connection details in their entirety to
Portal Frame. You will see that the Design Connections dialog shows the
current status of the design as the information in Portal Frame is updated. You
can then include the connection in your Portal Frame report.

Note Moment Connection asks if you want to save the
connection. This is to allow you to create a copy that you can
openwithout running Portal Frame.If you do not want such
a file, then you should click No at this dialog.
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To select
connections
to check

1. Select Design/Check Connections... You will see the Design Connections
dialog.

Design Connections : Standard x|

Cloze
Span 1 Lh Eaves Mot Checked
Span 1 Apex Mot Checked Check
Span1RhEaves Mot Checked Connections

Copy...
Delete

Help

ddiddd)

2. Select the connections whose designs you want to check and then click
Check Connections. You will be instantly transferred to Moment Connection
which will have all the details for the selected connections.

3. Define and check the connections in Moment Connection in the usual manner.
When you have achieved a satisfactory solution for a connection select
Connection/Return to Portal Frame to return the details for this connection
to Portal Frame. You will see that the Design Connections dialog shows the
current status of the design as the information in Portal Frame is updated.

Design Connections : Standard X

Cloze

E 5 Mot Checked
+ Span 1 Apex Pass Check
+ Span1PBhEaves Pass Connections

Copy...

Delete

LLLL[L

Help
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4. Once you have checked the connections close Moment Connection. All the
connections whose details you have chosen to return to Portal Frame are
available for you to include in your Portal Frame report.

Note Moment Connection asks if youwant to save the
connections. This is to allow you to create a copy that you
can open without running Fortal Frame.If you do not want
such a file, then you should click No at this dialog.

Tocopy 1. Select Design/Check Connections... You will see the Design Connections
details from dialog.
one
connection to Design Connections : Standard x|
another Close

A Mot Checked
+ Span 1 Apex Pass Check
+ Span1PBhEaves Pass Connections

Copy...

Delete

ddil|

Help
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2. Select the connection whose details you want to copy and then click Copy...
to see the Copy Connection dialog which will show the source connection and
those connections which can receive the copied data.

x
Source Joint ISpan‘I Fih Eaves ok, |

e | | ........ E Sﬁﬁéi""m‘él
Span1LhEaves

Note You can copy the details from the Source Connection to
any or all of the connections in the list.

Note With this version of Portal Frame you can only copy
between like connections:
¢« External eaves to external eaves,
+  Apexto apex (all rafter/rafter connections for flat top
and mansard portals),

* Internal eaves to internal eaves.

You cannot copy valley connections with this release of
FPortal Frame.

3. Click OK to copy the data from the source to the target connections. Once
the copy is complete you will be returned to the Design Connections dialog
from where you can launch Moment Connection Design on each of the copied
connections.




Chapter 33 : Sharing details with Column Base Design : 516

33 Sharing details with Column Base Design

It is simple to transfer the details for one or more bases from Portal Frame into
Column Base. You can also copy the details for one base (bolt layout, stiffeners,
welds etc.) to another similar base and then check that the base is adequate to
carry its own forces and moments.

To checkabase 1. Once your frame has been designed you will see that all bases on the
directly graphical display are shown with a blue box around them and with blue text.
This indicates that the direct link with column base design is active and
available. If you click anywhere in the blue box, then you will be instantly
transferred to Column Base which will already have all the appropriate details
for that base.

2. Define and check the base in the usual manner. Once your design is complete
close Column Base. When you have achieved a satisfactory solution select
Column Base/Return to Portal Frame to return the base details in their
entirety to Portal Frame. You will see that the Design Bases dialog shows the
current status of the design as the information in Portal Frame is updated. You
can then include the base in your Portal Frame report.

‘: Note Column Base asks if you want to save the base. This is to
allow you to create a copy that you can open without running

Portal Frame.If you do not want such a file, then you should
click No at this dialog.
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Toselect 1. Select Design/Check Bases... You will see the Design Bases dialog.

bases to
check

Design Column Bases : Standard x|

Cloze

Span 1 Lh Baze Mot Checked
Span1RhBaze Mot Checked Check Bases

:
EEre
oo |
[ ]
[ ]

Copy...

Delete

Help

2. Select the bases whose designs you want to check and then click Check
Bases. You will be instantly transferred to Column Base which will have all the

details for the selected bases.

3. Define and check the bases in the usual manner. When you have achieved a
satisfactory solution for a base select Column Base/Return to Portal Frame to
return the details for this base to Portal Frame. You will see that the Design
Bases dialog shows the current status of the design as the information in

Portal Frame is updated.

Design Column Bases : Standard x|

Cloze
Check Bases
Copy...

Delete

Help

4l




Chapter 33 : Sharing details with Column Base Design : 518

4. Once you have checked the bases close Column Base. All the bases whose
details you have chosen to return to Portal Frame are available for you to
include in your Portal Frame report.

A‘ Note Column Base asks if you want to save the bases. This is to

allow you to create a copy that you can open without running
Portal Frame.If you do not want such a file, then you should
click No at this dialog.

I Tocopy 1. Select Design/Check Bases... You will see the Design Bases dialog.
details from
onhe base to Design Column Bases : Standard ll

Cloze

another

:  Span ] LhBaze Mot Checked
« Span1FRhBase Pass Check Bases

Copy...

Delete

i1

Help
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2. Select the base whose details you want to copy and then click Copy... to see
the Copy Base dialog which will show the source base and those bases which
can receive the copied data.

Copy Column Base
- | P
Span1LhBase
‘: Note You can copy the details from the Source Base to any or
all of the bases in the list.
‘: Note You can only copy between bases which have the same column
size.

3. Click OK to copy the data from the source to the target bases. Once the copy
is complete you will be returned to the Design Bases dialog from where you
can launch Column Base Design on each of the copied bases.
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34 Other Features

The previous chapters of this User’s Guide have covered the aspects of Portal
Frame that you will use to define and design or check a portal frame. This chapter
deals with other features that you might find useful to tailor Portal Frame even
further.

Cu stomizing the The Portal Frame menu and toolbars allow you to access all its features. You
menu and control the look of the toolbars and you can tailor them and the menu to suit
your particular requirements; for instance you might:
toolbars

« include only those features that you normally use,

« add new toolbars including particular groupings of those icons and/or menus
that compliment each other etc. ... ...
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To set menu and
toolbar options

1.

Select View/Toolbar and then select the Customize... option from the
cascading menu that appears to see the Customize Toolbars property sheet.

Customize Toolbars x|

Toolbars | Commands

Options
Dimensions v Toolips
V¥ Flat Buttons
Toolbar name: [~ Large Buttons
IMenu bar
QK I Cancel | Help |
Caution Whenever this property sheet is open you can manipulate any

Fortal Frame toolbar or menu bar. Please take care to
ensure that your changes are intentional.

Set the options you require:

Tooltips - Check this option to see a tip indicating the effect of any toolbar
icon when you allow the pointer to rest over it.

Flat Buttons - Check this option to see the edges of an icon only when the
pointer is over it or uncheck it to see the edges at all times.

Once your options are set correctly click OK to register these and return to
the main Portal Frame window.
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To customize the 1. Select View/Toolbar and then select the Customize... option from the
menu bar and cascading menu that appears.

toolbars

Customize Toolbars x|

Toolbars | Commands

r Toolbar

Options

v Toolips

V¥ Flat Buttons

Toolbar name:

I~ Large Buttons
IMenu bar

You can now pick the toolbars that are to be displayed, remove icons from a
displayed toolbar, move icons between toolbars, create new toolbars, add
icons to toolbars. Each of these options is covered in more detail below.
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To choose the
toolbars that are
displayed

To remove icons
from a toolbar

1. Select View/Toolbar and then select the Customize... option from the
cascading menu that appears.
Customize Toolbars x|
Toolbars | Commands
Hew...
Beset |
Options
Dimensions v Toolips
V¥ Flat Buttons
Toolbar name: I~ Large Buttons
IMenu bar
QK I Cancel | Help |
The Toolbars page contains a list of all the current toolbars.
2. To the left of the list of Toolbars will see a tick box associated with each
toolbar name. Tick the box to display the toolbar or remove the tick to hide it.
1. Ensure that you can see the toolbar containing the icon that you want to
delete.
2. Drag and drop the icon from the toolbar anywhere on the screen, but not

over another toolbar or the menu bar.
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To move icons
between toolbars

v

1. Ensure that you can see both toolbars.
2. Drag and drop the icon from one toolbar to the correct position in the other.
3. The icon will be moved from one toolbar to the other.

Note The icon appears in the toolbar as near as possible to the
place where you drop it. The other icons are moved to create
space if necessary.

Tip You can change the order of icons within a toolbar by dragging
and dropping an icon within the toolbar.

To create a new
toolbar

<

1. Click New...

x|

" Toolbar Mame

ok I
LCancel |
Help |

2. Enter the Toolbar Name, and then click OK. A new empty toolbar with this
name is created towards the top left of the Portal Frame window.

Tip Ensure that the name identifies the toolbar commands
otherwise you will need to show the toolbar to identify its
commands.

Note If you do not give the toolbar a name, then it will appear as

(noname) in the list of toolbars.




Chapter 34 : Other Features : 525

You can change the name of a toolbar you have created

‘: Note
whenever you want by typing over the existing Toolbar
Name.

Select View/Toolbar and then select the Customize... option from the

Toadd newicons 1.
cascading menu that appears. Now pick Commands to see that page.

to a toolbar

Customize Toolbars ll

Toolars  Commands |

r Button:
Frame DDH||§’@

Loading

Design ?
Feport

Graphics

Scheme

Wiew

Analyzis

Stability

“windaw LI

C.

r— Description

Select a category, then click a button to see its description.
Dirag the button to any toolbar,

QK I Cancel | Help |

The left hand list shows the available Categories, while the right hand list
shows the icons or items that are available for each category. These are

detailed below:

Standard

DEede e
?
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Frame

LEn4TIE

Loading
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Design

I WFL

Report

Graphics

Q&
PP I
BE TG

View

te. 4 P °°g,|

Analysis

PP 0D

Scheme

e | O
@ e




Chapter 34 : Other Features : 527

A\

Stability

AN E::
Pt

Dimension

PO
Window

B | BEBREMD

Menu

File
Wi
Building
Frame
Loading
Design
“indow
Help

Pick the appropriate category and then drag and drop the icon or menu item
of your choice to the toolbar or menu where you want to add it.

Once your toolbar or menu layout is complete close the Customize Toolbars
dialog and enjoy using your own personalised toolbar.

Tip If you drag an existing icon in a toolbar slightly to the right,
then this will create a separator just to the left of the moved
icon. The dragged icon and any icons to its right will be moved
to create room for the separator.
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To delete a custom 1. Pick the toolbar that you want to delete from the list of toolbars.

toolbar
2. Click Delete and the toolbar will be permanently deleted.
ﬁ Caution Once a toolbar has been deleted it cannot be recovered. You
will have to repeat the process that you used to create it.
FPlease take due care when using this facility.
A‘ Note If you pick one of the standard toolbars provided with Portal
Frame, then Delete will not be available. Standard toolbars

cannot be deleted, they can only be reset to their initial
configuration.

Toresetastandard 1. Pick the toolbar that you want to reset from the list of toolbars.

toolbar
2. Click Reset and the toolbar will be reset to the layout that was used when
Portal Frame was installed.

V Caution Once a toolbar has been reset any customizing cannot be
recovered. You will have to repeat the process that you used
to customize it in the first place. Please take due care
when using this facility.

‘: Note If you pick a created toolbar Reset is not available. You can
not reset a created toolbar, you can only delete it.
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A

Property Files and Order Files

For maximum flexibility Portal Frame uses pairs of files to control the sections

that it chooses. Property Files contain the details for the sections themselves
while Order Files control which sections you want to use and the sequence in
which they will be tried during the design.

Property Files

The property files that are available for use in Portal Frame are:

« United Kingdom and European sections - Euro.dls
+ Universal Beams
« Universal Columns
+ Rolled Steel Joists
+ Rolled Steel Channels
+ Rectangular Hollow Sections
+ Square Hollow Sections
« Circular Hollow Sections
« Structural Tee from UB
« Structural Tee from UC
+ Equal Angles
« Unequal Angles
« Flat Bars
« Parallel Faced Flange Beams
+ Wide/Very Wide Flanged Beams
+ Wide Flanged Columns
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« Australian sections - Aussie.dls
+ Universal Beams
+ Universal Columns
« Rolled Steel Joists
+ Rolled Steel Channels
+ Rectangular Hollow Sections
+ Square Hollow Sections
+ Circular Hollow Sections
« Structural Tee from UB
+ Structural Tee from UC
« Equal Angles
+ Unequal Angles
« Japanese sections - Japan.dls
+ Universal Beams
+ Universal Columns
« Rolled Steel Joists
+ Rolled Steel Channels
+ Rectangular Hollow Sections
+ Square Hollow Sections
+ Circular Hollow Sections
« Equal Angles
« Unequal Angles
» United States sections - aiscsc.dls
«c W&M
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+H

.S

« WT & MT

+ Channels

+ Misc. Channels
+ Angles

+ Double Angles (Equal)
« Double Angles (long legs back to back)
« Double Angles (short legs back to back)

« Square Tubes
« Rectangular Tubes

« Pipes

Order files The names of the order files that are available are:

+ United Kingdom sections

+ IntColumnOrder.Eur

« ExtColumnOrder.Eur
» RafterOrder.Eur

« European sections

« HDColumnOrder.Eur
« HEBeamOrder.Eur

» HLBeamOrder.Eur

« HXBeamOrder.Eur

« IPEBeamOrder.Eur

order file for internal columns
order file for external columns

order file for rafters

order file for HD sections
order file for HE sections
order file for HL sections
order file for HX sections

order file for IPE sections
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 Australian sections

o IntColumnOrder.Aus order file for internal columns

o ExtColumnOrder.Aus order file for external columns

« RafterOrder.Aus

* Japanese sections

« IntColumnOrder.

order file for rafters

Jpn  order file for internal columns

+ ExtColumnOrder.Jpn order file for external columns

« RafterOrder.Jpn

order file for rafters

 United States sections

o IntColumnOrder.

Usa order file for internal columns

o ExtColumnOrder.Usa order file for external columns

« RafterOrder.Usa

Help

Caution

order file for rafters

For further information on order files see "To set design
groups”on page 418.

The sections that are included/excluded are remembered for
a particular order file. Thus if you exclude sections in an order
file they will remain excluded for all designs until you decide to
include them again.
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The Portal Modeller’

The Portal Modeller allows you to define the ancillary steelwork for your portal
structure including the:

« gable posts,

» roof bracing,

« side bracing,

» gable bracing,

« gable rails,

« standard cold-rolled sections,
« hip purlins,

« floor joists, and

« eaves ties,

which make up your total portal model. In this document each of these member
types is referred to as an element.

The Portal Modeller also includes wizards which allow you to define:
« hips (including the hip raker and jack rafters),

« floors, and
« standard cold-rolled sections,

quickly and easily.

1. This is an additional plug-in module that you purchase separately to Portal Frame.
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Floor wizard
overview

The floor wizard allows you to create a floor over an area of your building which
you choose. You can define the details for:

« the level of the floor and its reference,
« the area the floor covers,
« the section size details for the floor beams,

« the section size details for the floor joists (which run between the stanchions
of your main frame and between the tops of any floor props, tying them
together,

« the section size details of any floor props you define.

Help see 'Using the Floor Wizard” on page 541.

Hip wizard
overview

The hip wizard caters for:

» structures where there are no intermediate frames between that where the hip
starts and that where it ends, and

« structures where there are intermediate frames between that where the hip
starts and that where it ends. In this case the wizard automatically changes the
intermediate frames to flat-top portals with the appropriate span details.

In either case the hip wizard automatically converts the frame where the hip ends
to a monopitches.

The hip wizard also allows you to define:

« the size of the hip rakers!,

- the number and size of the jack rafters” and

1. Since the hip wizard performs all the necessary calculations for you it is the only way of defining hip rakers.
2. Since the hip wizard performs all the necessary calculations for you it is the only way of defining jack rafters.
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« the number and size of the gable posts. These can have their major axis
rotated to be at 90° to that of the hip end frame’s main sections.

Help see 'Using the Hip Wizard” on page 562.

Cold-rolled
wizard overview

The cold-rolled sections wizard allows you to convert the restraints which you
have defined for the members of your portal frames into true cold rolled sections.
Although the display of the true cold-rolled section shapes is currently beyond
the scope of Portal Frame, when you export details either toa . dx f file, or to 3D+
the true section information will then be transferred. You can define the details
for:

» the purlins,

« the side rails,

« the eaves beams

which your building is to contain. The wizard then generates runs of purlins, side
rails, gable rails and eaves beams. Where necessary the wizard also creates any hip
purlins that your structure requires.

Help see ‘Using the Cold Rolled Sections Wizard” on page 576.

Working with
elements

You use the Select toolbar to control the element with which you want to work,
the action that you want to perform and the way in which you want to select these
elements.

Help For afull review of the Select toolbar see ‘The Select toolbar”
onpage 57. A brief summary follows.
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You place and work with all Portal Frame elements in a similar manner, following
the simple procedure below. Once you are familiar with this you will find that it is
an intuitive way of working.

A - Action, what you want to do,
* M - Method, how you want to do it,

« E - Element, on which type of element you want to do it.

You might find it helpful to remember the mnemonic AME (Action, Method,
Element).

You set each of these by choosing icons from the appropriate area of the Select
toolbar. These are shown below:

|[roorrlz2za2z|\lwedd?ddRLRZS

\ N A J
Y Y Y
Action Method Element
(What?) (How?) (Which?)
Note In some cases you may have to choose the Element type

with which you want to work in order to be able to set the
Action and Method since not all Actions and Methods are
appropriate for all Element types.

For your convenience all the available buttons are included in the table below,
with a brief description of their effect:

Type Icon Icon Effect

Create - Creates members of the current
Action -3':2" element type which you choose using the
current method.
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Type

lcon

lcon Effect

Action

ol

Delete - Deletes elements of the current
element type which you choose using the
current method.

Action

|

Set Attributes - Resets the properties of
the current element type which you
choose using the current method.

Action

g

Move - Moves objects of the current
element type which you choose using the
current method.

Method

%

Grid Points - Determine which elements
are to be actioned by picking grid points in
your structure.

Method

™

Grid Line - Determine which elements are
to be actioned by picking a grid line in
your structure.

Method

Area - Determine which elements are to
be actioned by dragging across an area in
your structure.

Method

IR

Single - Determine which elements are to
be actioned by picking a single element/
area.

Element

EN

Gable Post - Perform the action using the
current method on the gable posts in your
structure.
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Type

lcon

lcon Effect

Element

Roof Bracing - Perform the action using
the current method on the roof bracing in
your structure.

Element

Side Bracing - Perform the action using
the current method on the side bracing in
your structure.

Element

Gable Bracing - Perform the action using
the current method on the gable bracing in
your structure.

Element

Standard Purlin - Perform the action
using the current method on the
cold-rolled purlins in your structure.

Element

Standard Rail - Perform the action using
the current method on the cold-rolled side
rails in your structure.

Element

Hip Purlin - Perform the action using the
current method on the hip purlins in your
structure.

Element

Gable Rail - Perform the action using the
current method on the gable rails in your
structure.

Element

Eaves Beam - Perform the action using
the current method on the eaves beams in
your structure.
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Type

lcon

lcon Effect

Element

Jack Rafter - Perform the action using the
current method on the jack rafters in your
structure.

Element

Hip Raker - Perform the action using the
current method on the hip rakers in your
structure.

Element

Floor Joist - Perform the action using the
current method on the connecting floor
beams in your structure.

Element

Floor Area - Perform the action using the
current method on the floor areas in your
structure.
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2 Using the Floor Wizard

The Floor Wizard allows you to add a floor to your model. This is a two stage
process:

+ add the floor into your structure,
« enter the floored area’s details:
« the extent of the floor,
+ the details of the:
» floor beams,
« joists, and
* props
within the floored area.

ﬁ Caution In this release of Fortal Framethe floors are not
involved in the design of the portal frames. Floors are
merely a way of adding ancillary steelwork into your model.

To use the ﬁ Create the frames in your structure in the usual manner, and use the Building Grid
floor wizard dialog (Building/Grid...) to position these. You do not need to make any
allowance for the floor in your structure when you do this.

You must use the Structure window to define the floors in your structure when
using the Floor Wizard".

1. The Floor Wizard icon is only available if you have purchased, installed and unlocked the Portal
Modeller. If you have not done so, then the Structure window is not available and the Floor Wizard
icon is dimmed.




Chapter 2 : Using the Floor Wizard : 542

Click the Floor Wizard icon to start the definition of your floor. You will see
the Floor Level dialog.

Set Level and Reference x|

Set the Level and Reference

Lewvel ID.DDD m

Reference IFIoor 1

< Back I Mest » I Cancel | Help |

Enter the Level of your floor and give it a Reference for your convenience.

Once these details are correct click OK. You will see the Select Start Point
dialog which allows you to define the reference of the grid point where your
floor starts.

Select Start Point x|

Select the Start point in the graphic view or uge thiz dialog

Gridline IM VI Colurnn I VI

< Back I Hest » Cancel Help
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You can either use the dialog to choose this location by picking the
appropriate references from the list and then clicking Next>, or alternatively
you can pick the intersection point directly from the graphical display.
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4. Once you have used either method you will see the Select End Point dialog
which allows you to define the reference of the grid point where your floor
ends.

select End Point x|

Select the End point in the graphic view or use this dialog

Gridline IM VI Colurnn I VI

< Back I Finizh Cancel Help
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Again you can either use the dialog to choose this location by picking the
appropriate references from the list and then clicking Next>, or alternatively
you can pick the intersection point directly from the graphical display. If you
use the latter option, the you will see a rectangle which indicates the area over
which the floor will be created.
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5. Once you have used either method you will see Floor Wizard property sheet
which allow you to define the details of the members which make up the
floor.

Floor Wizard - Grid Lines 5 to 12 x|

Span | Attach | Attach

Mo. | LHS | FHS Width Section Grade Copy Span |

p 5278 =l Finish
3 5778 & Hot Ralled
3 ...|5278 " Cold Formed

0k, | Cancel | Help |

L jle

@ Comment  The capture above does not relate to the area shown
previously (which placed the floor over two spans). The above
capture is for a floor over three spans.

‘: Note The floor beams run in the same direction as the span of your

portal frame, the joists run between your portal stanchions
and the props lie underneath, and support, the floor beams.
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6. If the floor extends all the way across the area you have indicated, then leave
the ticks against the Attach LHS and Attach RHS columns, otherwise clear
the ticks and the dialog will reconfigure to allow you to specify the width of
the floored area.

Floor Wizard - Grid Lines 5 to 12 x|

Floor Beams | Joists I Frops I

Sffoa_n Alftljgh A}:mgh “width Section Grade Copy Span |

1 [ 30.000 _..|s278 | [ Fiish
2 _|s2ms il | & HotRolled
& nSD.DDD ---|5275 " Cold Formed

0k, | Cancel | Help

L jle

‘: Note If you are defining a floored area which extends over more
than one span, then if you leave the Attach LHS button

ticked the floor will span across the entire width of the first
floored span. Similarly if you leave the Attach RHS button
ticked the floor will span across the entire width of the last
floored span. If you remove the ticks against Attach LHS
orAttach RHS then the width you specify is that from
the first internal column in the span outward towards the
edge of the frame.
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E Example If you have a 3 span frame the columns will lie on column lines
A, B, C and D. If you define a floor across the entire width of

the frame, then this will run between grid lines A and D. If you
then remove the tick against both the Attach LHS and
Attach RHS buttons the width which you specify for
Span No. 1is measured from column line B towards column
line A, and the width you specify forSpan No. 3 is measured
from grid line C towards grid line D.

Note If your floor area is only over a single span, then either
Attach LHS or Attach RHS must be ticked, otherwise
you would have a completely free standing floor with no
connection whatever to your portal structure.

7. If necessary enter the Width for each edge of the floor as appropriate.

Floor beam details 8. Choose the Finish of the floor beams you want to use - you can use either
Hot Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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9.

10.

11.

To enter the size of your floor beams click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

1B 127476413 Hybow 355 FHS G0x25:2.0
D [B [ 'wt [DTEB [t

. M AR RE «f50 =5 |20
Universal Bez O Cold Rolled CF 5E

L |»

15283 | 16

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

L |»

133 | 25 25
I Fiolled Steel Ji an an
254 [ 102 | 22 40
I g B 2 80 | 30 | 30
28 40
[ Boledsiesic™ 146 | A - - 0128 -

LCancel | Details | LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

Pick the Grade of material from the list of available grades.
Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are

only available in this grade.

If you want to define different floor beams in the other spans covered by your
floor, then you need to repeat steps 9 to 10 for each span.




Chapter 2 : Using the Floor Wizard : 550

12. Alternatively if you want to use the same details for the floor beams in one or
more of the other spans covered by your floor click Copy Span.

Copy Span - Span 1 3 ﬂ

g e I | ............ DKI
Span 2 Standard

Span 3 Standard Cancel |

13. Pick the span(s) to which you want to copy the details of your current span.

14. Click OK to return to the Floor Wizard sheet which will show the details
copied from the current span in the target span(s).

15. Pick another tab of the Floor Wizard sheet in order to define the details for
that element type. Once the details for all your floor steelwork is correct click
OK to return to the graphical display of the structure which will be updated
to show the floor which you have defined.
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Joist details  16. Click the Joists tab of the Floor Wizard sheet.

Floor Wizard - Grid Lines 5 to 14 x|

Floor Beams  Joists | Frops I

Calumn Include Section Grade Copy Joist |

Span1LH ...|s278 || Finish
Span1RH sz = & Hot Ralled
SEanlelh] -.-|5275 =l | © coldRolled
Span 3 RH ...|s275 =

0k, | Cancel | Help |

17. Choose the Finish of the joists you want to use - you can use either Hot
Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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18. You can specify which stanchions are to have joists running between them by
ticking the appropriate Include boxes. The Floor Wizard sheet will
reconfigure to allow you to define the details of the joists in these locations.

Floor Wizard - Grid Lines 5 to 14 x|

Floor Beams  Joists | Frops I

Calumn Include Section Grade Copy Joist |
Span1LH sz =] Finish
Span1RH O & Hot Ralled
Span 2R Ll " Cold Rolled
Span 3 RH _|s2ms

0k, Cancel Help
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19. To enter the size of your joists click the ... button to the right of the Section
column whose size you want to set. You will either see the Steel Section Data
List or the Cold Rolled Section Data List for the country which is currently set
in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

1B 127476413 Hybow 355 FHS G0x25:2.0
D [B [ 'wt [DTEB [t

. M AR RE «f50 =5 |20
Universal Bez O Cold Rolled CF 5E

L |»

15283 | 16

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

L |»

133 | 25 25
I Fiolled Steel Ji an an
254 [ 102 | 22 40
I g B 2 80 | 30 | 30
28 40
[ Boledsiesic™ 146 | A - - 0128 -

LCancel | Details | LCancel | Details |

20. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

21. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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22.

23.

24,

25.

26.

If you want to define different joists between the stanchions in the other
locations covered by your floor, then you need to repeat steps 19 to 21 for
each location.

Alternatively if you want to use the same details for the joists in one or more
of the other locations covered by your floor click Copy Span.

Copy Span - Span 1 3 ﬂ

g e I | ............ DKI
Span 2 Standard

Span 3 Standard Cancel |
Help |

Pick the span(s) to which you want to copy the details of your current span.

Click OK to return to the Floor Wizard sheet which will show the details
copied from the current location in the target location(s).

Pick another tab of the Floor Wizard sheet in order to define the details for
that element type. Once the details for all your floor steelwork is correct click
OK to return to the graphical display of the structure which will be updated
to show the floor which you have defined.
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Prop details  27. Click the Props tab of the Floor Wizard sheet.

Floor Wizard - Grid Lines 5 to 14 x|

FIoorBeamsI Joists  Props |

Srfoan Mo. Props Section Grade wl
1 Finizh
2 0 & Hot Ralled
3 0  Cold Folled

0k, I Cancel | Help |

28. Choose the Finish of the props you want to use - you can use either Hot
Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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29. For each span, covered totally or partially by your floor you can specify the
number of props you require by entering a non-zero value for the No. Props.
The Floor Wizard sheet will reconfigure to allow you to define the details of
the props in these locations.

Floor Wizard - Grid Lines 5 to 14 x|

FIoorBeamsI Joists  Props |

S Mo. Props Section Grade Copy Span |

Mo

1 3 sz = Finish
2 il & Hot Ralled
3 0  Cold Folled

0k, Cancel Help
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30. To enter the size of your props click the ... button to the right of the Section
column whose size you want to set. You will either see the Steel Section Data
List or the Cold Rolled Section Data List for the country which is currently set
in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

1B 127476413 Hybow 355 FHS G0x25:2.0
D [B [ 'wt [DTEB [t

. M AR RE «f50 =5 |20
Universal Bez O Cold Rolled CF 5E

L |»

15283 | 16

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

L |»

133 | 25 25
I Fiolled Steel Ji an an
254 [ 102 | 22 40
I g B 2 80 | 30 | 30
28 40
[ Boledsiesic™ 146 | A - - 0128 -

LCancel | Details | LCancel | Details |

31. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

32. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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33. If you want to define different props between the stanchions in the other
locations covered by your floor, then you need to repeat steps 30 to 32 for

each location.

34. Alternatively if you want to use the same details for the props in one or more
of the other locations covered by your floor click Copy Span.

Copy Span - Span 1 3

x|

Tarast Span | Type

Span 2 Standard
Span 3 Standard

Cancel |
Help |

35. Pick the span(s) to which you want to copy the details of your current span.

36. Click OK to return to the Floor Wizard sheet which will show the details
copied from the current location in the target location(s).
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37. Pick another tab of the Floor Wizard sheet in order to define the details for
that element type. Once the details for all your floor steelwork is correct click
OK to return to the graphical display. The Structure window will be updated
to show the floor which you have just defined.
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You will also see that a new window is added to the display. This is a plan
view of the floor which you have defined.
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You can use this view to add:
- further areas to your floor using Floor Area icon
- further joists to an existing area using the Floor Joist icon

both these buttons are on the Select toolbar.
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Help see:

s Working with Floor Areas” on page 810.
»  "Working with Floor Joists” on page 790.
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Using the Hip Wizard

The Hip Wizard allows you to add a hipped area to your model. You simply tell the
Hip Wizard:
« where the hip is to start,

« where the hip is to end,

Note The maximum number of intermediate frames between the
hip's start and end is 2.

+ the section size you want to use for the hip raker,
+ the number and size of the jack rafters, and
« the number, size and orientation of the gable posts.

The Hip Wizard automatically:

« creates a new frame type for the frame where the hip starts (that furthest from
the appropriate gable), since it will be subject to a differing load pattern than
any other frames of the same type which already exist in your structure,

« converts the frame where the hip ends so that it contains only monopitch
spans,

« furthermore if there are intermediate frames between the start and end of the
hip, then the Hip Wizard changes these into flat-top spans and calculates the
appropriate geometry.

Any new frames which the Hip Wizard generates during hip creation are
automatically introduced into your model at the correct locations.

To use the
hip wizard @

Create the frames in your structure in the usual manner, and use the Building Grid
dialog (Building/Grid...) to position these. You do not need to make any
allowance for the gable or hipped frames in your structure.
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1. Click on, or open the Structure window" for your model.

2. If necessary adjust the view until you can see the area where you want to
create your hip clearly.

3. Click the Hip Wizard icon, and you will see the Select Apex Line dialog which
allows you to define the apex point at which the hipped area starts.

Select Apex Line x|

Select the Apex point in the graphic view or the gridine from here

Apex gridline IM VI

< Back | Hest » | Cancel I Help |

4. You can either use the dialog to choose this location by picking the
appropriate reference from the list and then clicking Next>, or alternatively
you can pick the apex point directly from the graphical display.

1. The Structure window is only available if you have purchased, installed and unlocked the Portal
Modeller.
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5. Once you have used either method you will see the Select Eaves Line dialog
which allows you to define the eaves point at which the hipped area ends.

Select Eaves Line x|

Select the Eaves point in the graphic view or the gridline from here

Eaves gridline IM VI

< Back I Finizh Cancel Help
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Again you can either use the dialog to choose this location by picking the
appropriate references from the list and then clicking Next>, or alternatively
you can pick the intersection point directly from the graphical display. If you
use the latter option, the you will see dotted line which represent where the
the hip rakers will run with this selection to help you pick the correct point.

=10l
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6. Once you have defined the area which the hip covers you will see the Hip
Wizard dialog which allows you to define the details of the hips members.

Hip Wizard - Grid Lines 3 to 1 x|

Hip Rakers | Jack Rafters I Gable Posts I

S Section Grade le

Mo

...|5275
2 ...|5275
3 ...|5275

0 K

0k, I Cancel | Help |

You will see that the Hip Wizard shows a line for each span in your frame.

‘: Note For clarity we show only one span in the screen captures of

our frame.
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Hip raker size 7. To enter the size of your hip rakers click the ... button to the right of the
Section column whose raker size you want to set. You will see the Steel
Section Data List for the country which is currently set in your Preferences.

Il Data List - European Steel Seck x|

IT Wi,

. Jl= [127 | 75 |13 =

I Universal Bez I REE O
178 [ 102 | 19
E Universal Col. 03 | 102 | 23
133 | 25
I Fiolled Steel Ji an
254 (102 | 22
I Aspmmetric Be 25
28

[ Boledstesic™ 146 | 31 =

Select I LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Hip Wizard dialog which will show your selected size.

8. Pick the Grade of material from the list of available grades.

9. Ifyou want to define different hip rakers in the other spans of your frame,
then you need to repeat steps 7 to 8 for each span.
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10. Alternatively if you want to use the same details for one or more of the other
spans in your frame click Copy Span.

Copy Span - Span 1 3 ﬂ

g e I | ............ DKI
Span 2 Standard

Span 3 Standard Cancel |

11. Pick the span(s) to which you want to copy the details of your current span.

12. Click OK to return to the Hip Wizard sheet which will show the details copied
from the current span in the target span(s).

13. Pick another tab of the Hip Wizard sheet in order to define the details for that
element type. Once the details for all your hip steelwork is correct click OK to
return to the graphical display of the structure which will be updated to show
the hip which you have defined.
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Jack rafter number  14. If you can not see the Jack Rafters page, then click the Jack Rafters tab to see

and size its details.
Hip Wizard - Grid Lines 3 to 1 x|
Hip Rakers Jack Rafters | Gable Posts I
Span Mo. Jack B Copy Span
Mo, Rafters Section Grade —I
_..|5278 |
2 3 _..|5278 |
3 3 _..|5278 |
0k, | Cancel | Help |

15. The number of jack rafters which you need will depend on the span of your
frames, simply enter the No. Jack Rafters that you need.
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16. To enter the size of your jack rafters click the ... button to the right of the
Section column whose jack rafter size you want to set. You will see the Steel
Section Data List for the country which is currently set in your Preferences.

Il Data List - European Steel Seck x|

IT Wi,

. Jl= [127 | 75 |13 =

I Universal Bez I REE O
178 [ 102 | 19
E Universal Col. 03 | 102 | 23
133 | 25
I Fiolled Steel Ji an
254 (102 | 22
I Aspmmetric Be 25
28

[ Boledstesic™ 146 | 31 =

Select I LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Hip Wizard dialog which will show your selected size.

17. Pick the Grade of material from the list of available grades.

18. If you want to define different jack rafters in the other spans of your frame,
then you need to repeat steps 15 to 17 for each span.
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19. Alternatively if you want to use the same details for one or more of the other

spans in your frame click Copy Span.

Copy Span - Span 1 3 ﬂ

g e I | ............ DKI
Span 2 Standard

Span 3 Standard Cancel |

20. Pick the span(s) to which you want to copy the details of your current span.

21. Click OK to return to the Hip Wizard sheet which will show the details copied

from the current span in the target span(s).

22. Pick another tab of the Hip Wizard sheet in order to define the details for that
element type. Once the details for all your hip steelwork is correct click OK to
return to the graphical display of the structure which will be updated to show

the hip which you have defined.
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Gable post number
and size

23. If you can not see the Gable Posts page, then click the Gable Posts tab to see

24,

25.

26.

27.

its details.

Hip Wizard - Grid Lines 3 to 1 x|

Hip Hakersl Jack Rafters  Gable Posts |

Srfoan Ho. Pasts Lﬁ_:rl Riat. Section Grade Copy Span |

1 0.000 ...|5275 | Finish

2 3 0.000 ...|5275 & Hot Rolled
€ Cold Formed

3 3 0.000 ...|5275
0k, | Cancel | Help |

Oooo

L jle

The number of gable posts which you need will depend on the span of your
frames, simply enter the No. Posts that you need.

Enter the Level at which the bases of your gable posts are to lie.

By default the gable posts are oriented with their webs perpendicular to those
of the main frame members. If you want to orient your gable posts so that
their webs are parallel to those of the main frame members, then tick the Rot.
(rotation) box.

Pick the Finish that you want your gable posts to use. You can use either Hot
Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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28. To enter the size of your gable posts click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Rolled Sections
x x
3 Hybox 355 RHS G0x25x2.0
[D [B [ wh [D[B [t
. M AR RE =l «f50 =5 |20 =l
I Universal Bez I REE O O Cold Rolled CF 5E O
178|102 | 19 3.0
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 28 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
284 | 102 | 22 4.0
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 4.0
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Hip Wizard dialog which will show your selected size.

29. Pick the Grade of material from the list of available grades.

Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.

30. If you want to define different gable posts in the other spans of your frame,
then you need to repeat steps 24 to 29 for each span.
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31. Alternatively if you want to use the same details for one or more of the other

spans in your frame click Copy Span.

x
Target Span | Type | | I
Span 2 Standard

Span 3 Standard Cancel |
Help |

32. Pick the span(s) to which you want to copy the details of your current span.

33. Click OK to return to the Hip Wizard sheet which will show the details copied

from the current span in the target span(s).
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34. Pick another tab of the Hip Wizard sheet in order to define the details for that
element type. Once the details for all your hip steelwork is correct click OK to
return to the graphical display of the structure which will be updated to show
the hip which you have defined.
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Note Not only have the hip raker, jack rafter and gable post
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elements been created, but the frame where the hip ends has
been converted to a monopitch portal.




Chapter 4 : Using the Cold Rolled Sections Wizard : 576

4 Using the Cold Rolled Sections Wizard

The Cold Rolled Sections Wizard allows you to define the size and type of purlin,

side rail and eaves beam which you want to use for your structure'. Although the
true graphical display of such members is beyond the scope of Portal Frame,
which shows a single line, when you transfer the structure to 3D+ you will find
that all the information relating to the section size, shape and position has been
transferred correctly.

When you use the Cold Rolled Sections Wizard it maps the existing layout of
restraints to your frame, overlaying these with the purlin, side rail and eaves
beam details you specify. You therefore need to have defined some restraints in
your structure before you invoke the Cold Rolled Sections Wizard.

Note This chapter topic deals with the Cold Rolled Sections
Wizard.You can also add cold rolled sections to your
structure in a more interactive manner which gives you more
control on the final result. You can also use the interactive
methods to alter the cold rolled section details which you
have created using the Cold Rolled Sections Wizard.

Help cross reference

Understanding Before you use the Cold Rolled Sections Wizard you should have defined a
the cold rolled  consistent set of restraints to all members in your structure. The Cold Rolled
Sections Wizard then applies a series of simple rules to create consistent runs of

sections wizard

1. These details are immaterial to Portal Frame, which only needs details of the types of restraint and their
position in order to determine the out-of-plane stability of the individual frame members.
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purlins, side rails and eaves beams. If you are to get the most out of the wizard,
then you need to understand these rules and their effect, these are illustrated in
the figures below:

Purlins

The Cold Rolled Sections Wizard determines its runs of purlin using the rules
below. At any point where you have specified a torsional restraint the Cold Rolled

Sections Wizard adds stays to the inner flange of the member'.
1. The Cold Rolled Sections Wizard looks at each rafter on grid line 1 in turn:

Help If your structure has hips, then the Cold Rolled Sections
Wizard handles these areas differently. For further
information see:

« 'Hips towards grid line 1" on page 586,
s 'Hips away from grid line 1" on page 568.

1. The purlins are transferred to 3D+ as true sections, the stays are transferred as simple lines.
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a. If there are no restraints on the rafter, then the Cold-Rolled Sections
Wizard skips to the next grid line and repeats this process until a restraint

is found.
i l :
| | i |«
i i t i
i —
i i X
i ‘ i
i i i
i i i
i : o o
! No Restraints? ! In this case !
g’ Start at first grid ] grid line 2 !
i line with them ¢ "{:
i i i
[ ¢ !
5 ! ; !
! ! i =
! ! ! !
g I 1 il
+ A 5

# Restraint
Grid line 1 Grid line 2 Grid line 3 Grid line 4
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b.

If the restraint is beyond the physical end of the rafter or within 100 mm
of the end, then the Cold-Rolled Sections Wizard skips to the next restraint
up the rafter without creating a purlin in this location.

2000 _100™®

>=
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c. The Cold-Rolled Sections Wizard thus finds the position of the first valid

restraint up the rafter, then (assuming that none of the conditions

detailed below occurs) creates the purlins in the layout you choose. The

various layouts are shown below.

Single Span
1 I I I
: : : i
| I I |
i i i i
L (5] W 10) B —
! ! H !
! i i !
i i 5 f
B4 (4] 0! (9] 0 | —
! ! ! !
! : : !
! ]
4 (3) (8) —
f 1
: :
H !
4 2} 1 (7) L -
i ) {
i ¢ Restraint i
1 I i [
_0!1_. Q) ! 6) M i, —
" Grid line 1 " Grid line 2 " Grid line 3 Grid line 4
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Double Span

! ! ! !
Double I I I I Double

4 (5 @ 104
Single Double

4 (4] 100 b (7] 1
Double Double

4 ® (3] L3 @
Single Double

4 (2] 16 (6] ("

# Restraint

Double Double

¥ YEe P (81 & ]

" Grid line 1 " Grid line 2 ' Grid line 3 Grid line 4
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Handling a gap

If a rafter has no restraints, then the Cold Rolled Sections Wizard will not
create any new purlins at that point. For a double span option, any double
span purlins created from the last rafter will pass across the unrestrained
rafter. The various options are illustrated below:

Single Span - gap in restraints

|§ ,| I

b H &

Ii 4 — |
i ! 35

i i i

i i il
I; L o
i ! 1%

i No Restraints ; :

! i
i i i

! ! !

! ! !

H 4 o —
i i i

i 5 i
o s
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Double Span - Single bay gap in restraints
Il | ; |
I & i 1
[ i & |
! ! ' !
1 ( Restraints 1
— : 1
! 1
: No Restraints )i Maintain layout x
|4‘ */ double would have ‘(:
( ) passed through here |
i ; no purlin created ;
— . ]
i i
i ! i o
* Lt i T
Double Span - Multi bay gap in restraints
i | ; i
i i i i
k2 ! ¢ _
! ! i !
i f ) i
— ' : : No Restraints 4‘
I I 1 {
! : No Restraints ; !
i W
i ii
N i i i
= T ' Maintain layout +
: : double would have f
1 1 1 1
s | i passed through here !-[—
B B T no purlin created J
Handling out of line If a rafter along the side of your building has the same number of
restraints restraints as the other rafters on this roof slope, then the Cold Rolled

Sections Wizard will start to use the new restraint positions as it creates
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new purlins past that point. Any double spanning purlins that come from
a restraint at a previous rafter will not be at the new location. The various
options are illustrated below:

Single Span

i Ix i ;L
i ) b i
1 s e
i { H l?ﬁ

i =
) i i !
) i i i
i ; o ;
. 5 i =
) i i
! : i
- i i 5=

Double Span - Case 1
i | | L
| i ]
N | ] |
j t =
- ’
| i |

fo=
&
&

L
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Double Span - Case 2

N —
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Handling different If you have different numbers of restraints on the rafters along a
numbers of particular roof slope, then the new purlin position is used immediately
restraints

for single span purlins. For double span purlins the Cold Rolled Sections
Wizard maintains the existing pattern based on the number of the
particular restraint up a rafter. The options are illustrated below:

Single Span

; |x i i
i Run 5 i i i
! Ji RUN 5 Run 4 T
i i i
. Run 4 |!| Run 4 | ,‘[:
X Iy Run 3 H
i ; i i
! ! Run 3 H !

Run 3 * Ig *{:
X X 1 X
i | Run 2 L Run 2 5;
! Run 2 Iﬂ |§ ‘(:
i ;I Run 1 |; i
[ 4! It Run 1 !
! Run 1 ! m .
% : : =
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Double Span - Case 1
i; ; é i
I 1 1 1
i i i i
i Run 5 i
K3 ] I
i il Run4
i ® 1 L2
_ 1! Run4 H Run 4 Run 4 :
T f l Run 3 l Run 3 : Run 3
: Run 3 i
‘ i i ;
: i il Run2 i Run2
_ [l Run2 * Run 2 T
_ﬁ | | 5
! Run 1 Run1 |}| Run1
H Run 1 1
: ! i !
Double Span Case 2
; i i
! t 1 1
i i i i
i il Run>5 i Run5 |il Run5
X 4 £ 3
_ il Run4 HI [i i
] i i Run 4 ; Run 4 : Run 4
| ¢ , —
Run 3 | i i
4 Run 3 Run3 |j| Run3
] ’ Run 2 Run 2 :
—" T Run 2 1| Run2
)s L 4 *
| H !
: X !
; Run | J|{] Run1 Run1 [![ Runi1
u M $
v‘ b i 0
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Hips towards grid
line 1

Hips away from grid
line 1

Double Span - Case 3

i i i
; ! § Maintain layout :
i i~ notinstep no il Runs
’,‘ H M
_)# Run 4 Run 4 X purlin created !
j— 1 i
! I[ Run4 [ Run4
1 i i
Run 3 Run 3 Hl Run 3 l:
i 4‘{ Run 3
il Run2 Run2 |} ;
— il Run2 1| Run2
b 2
: sI Is
: ! ;
i Run 1 y Run 1 ; Run 1 i Run 1
y i i %

For hips where the monopitch end of the hip is nearer to grid line 1 than the apex
of the hip the Cold Rolled Sections Wizard applies the rules for purlins above as
though no hip was present. This gives a consistent set of purlin runs down the
entire length of the structure. The Cold Rolled Sections Wizard then checks to see
where the runs of purlin impinge on the hip raker. Any purlins entirely to the grid
line 1 side of the hip raker are removed, any purlins which cross the hip raker are
truncated at that raker. You will need to manually check and handle any small
purlin fragments which are created by this curtailment process.

At the hip locations where the main purlin runs impinge on the hip raker, a
purlin is created parallel to the gable and positioned such that the top edges of the
two purlins are congruent, taking into account any difference in slope between
the main roof and that of the hip.

For hips where the monopitch end of the hip is further from grid line 1 than the
apex of the hip the Cold Rolled Sections Wizard applies the rules for purlins above
until the hip is reached. The Cold Rolled Sections Wizard then checks to see where
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the runs of purlin impinge on the hip raker. Any purlins entirely to the side of the
hip raker which is farther from grid line 1 are removed, any purlins which cross
the hip raker are truncated at that raker.

At the hip locations where the main purlin runs impinge on the hip raker, a
purlin is created parallel to the gable and positioned such that the top edges of the
two purlins are congruent, taking into account any difference in slope between
the main roof and that of the hip.

Sheeting rails

The Cold Rolled Sections Wizard determines its runs of side rail using the rules
below. At any point where you have specified a torsional restraint the Cold Rolled

Sections Wizard adds stays to the inner flange of the member'. The details are
described below.

1. The Cold Rolled Sections Wizard looks at each column on grid line 1 in turn:

a. If there are no restraints on the column then the Cold-Rolled Sections
Wizard skips to the next grid line. The Cold-Rolled Sections Wizard repeats
this process until a restraint is found.

V] L i+ ¥
; ; | 5?5
I\ [ [ i
A #1 14 1§ =
i No Restraints? i In this case " i
:L Start at first grid :L grid line 2 H | |
H line with them 1 k4 4=
p i i b
L 1 I L
[ i i [
[ ®| IR 1o [
W I I n
[l ] I [l
i i ; i
h i I D S—

L | [*5 1rh 1* =
1 I I I
) ‘ # Restraint ‘ ‘

Grid line 1 Grid line 2 Grid line 3 Grid line 4

1. The side rails are transferred to 3D+ as true sections, the stays are transferred as simple lines.
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b. If the restraint is within 100 mm of the bottom of the column, then the
Cold-Rolled Sections Wizard skips to the next restraint up the column
without creating a purlin in this location.

c.  The Cold Rolled Sections Wizard thus finds the position of the first
restraint up the column, then (assuming that none of the conditions
detailed below occurs) creates the sheeting rails in the layout you choose.
The various layouts are shown below.

Single Span

! ! ! !
EX (5] T L 0] Y %=

} 1 i }

i i i i

W i [ [

#1 (4] 141 (9] #1 4=

0 '} 0 1l

i P i i

" ] i U] |

IEII (3] Il!‘ll (8] IEII ||1|—

l A i i

i i i i

i [ i i

* | (2] IR (7] L d! Jeo [

i ) 7 i i

n 4 Restraint i i I

W i h [ -
ﬁ' (1) Iﬁl (6] I#l [(==)] | ?

Grid line 1 " Grid line 2 Grid line 3 Grid line 4
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Double Span

_'3'_lDoubIe ! ' _Double !
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Handling a gap

If a column along the side of your building has no restraints, then the
Cold Rolled Sections Wizard will not create any new sheeting rails at that
point. For a double span option, any double span rails created from the
last column will pass across the unrestrained column. The various
options are illustrated below:

Single Span - gap in restraints

¥t i k¥ ¥=
#1 ] :i: #1 4=
:3: ::: No Restraints :3: :3:

W |!|‘,/ i i

i ! | ::: i { J W :
E b=
[#5 - [+5 1412

= ] K =
li: :i: Restraints :i: w :i:
41 ; | 3
:5: ‘| NoRestaints || | Maintainlayout ||
i L"r/ i L1 | —Taintain ‘ayout I
$ ] ¥ double would have s
i i W passed through here | &
2 u b no side rail created | &
el ] e |J *
= Lo ] Ka =
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Double Span - Multibay gap in restraints

= T H L=
= *I . ) :é: No Restraints y
] 1] u.—/ rl*lw
; i'| _NoRestraints ; ;
H : $=
5 ﬁ' i ' :;: Maintain layout I
1;: i i | double would have i
& i i | passed through here =
= == — no side rail created T['_
Handling out of line If a column along the side of your building has the same number of
restraints restraints as the other stanchions in this line of stanchions, then the Cold

Rolled Sections Wizard will start to use the new restraint positions as it
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creates new side rails past that point. Any double spanning side rails that
come from a restraint at a previous column will not be at the new
location. The various options are illustrated below:

Single Span

! ] ;] [

14 ¥ ; b=
i ¥
' : : ¢ =
! T it 1
i § ! M=
ifi 4 4 ]
4 H i ti=

Double Span - Case 1
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: i H I
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Double Span - Case 2

: 14 *
i
i ;
il * b
ﬁ [ - ] :::
1@5 | ]
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Handling different If you have different numbers of restraints on the stanchions along a line,
numbers of then the new number and position of restraints is applied immediately
restraints

for single span side rails. For double span side rails the Cold Rolled
Sections Wizard maintains the existing pattern based on the number of
the particular restraint up a column. The options are illustrated below:

Single Span
_,3,_, Run 5 ' : :
ﬁ ' ll_ii—ll Run 5 m Run 4 l}:_t
:‘: Run 4 \ | h :‘:
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:;: 1 . |i Run2 ;
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M H i b
|:| 0 | Run 1 | i i
i ¥l )i Run 1 i
1 Run 1 " *[ | -
ﬁ' |:| |:| I_?[l_
Double Span - Case 1
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=1= : 1 =
| :\: Run 4 :I: Run 4 |i\ Run 4 |i|
e - ] W :,:
i h l Run 3 l . Run3{ 4 | Run3
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Double Span Case 2
o WRunS r'{l RunstunS
= = 1 Eéi
i 1 Run 4 Iil Run 4 2 Run 4 ‘
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Eaves beams Eaves beams are simpler than either sheeting rails or purlins, since there is only
one run of eaves beam along any column line in your structure. The rules which
the Cold Rolled Sections Wizard applies are simpler and are described below. But
first a quick word about intersection points.
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Intersection points

If both the column and rafter at a particular location (column / rafter pair)
have restraints, then the Cold Rolled Section Wizard uses the cladding dimensions
which you have specified for these as the dimensions from the face of the
column/rafter to the inner face of the sheeting. The Cold Rolled Section Wizard
then calculates the intersection point of these two faces and places the eaves
beam appropriately.

If the rafter at a particular location has restraints, while the column does not,
then the Cold Rolled Section Wizard will calculate the intersection point between
the inner face of the roof sheeting and the outside flange of the column.

If the column at a particular location has restraints, while the rafter does not,
then the Cold Rolled Sections Wizard will not determine an intersection point at
that location. It will therefore not start an eaves beam at that location and will
handle an ongoing run of eaves beam using the gap rules detailed below.

If both the column and rafter pair at a particular location do not have any
restraints, then the Cold Rolled Sections Wizard will not determine an intersection
point at that location. It will therefore not start an eaves beam at that location and
will handle an ongoing run of eaves beam using the gap rules detailed below.
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Eaves beam creation 1. The Cold Rolled Sections Wizard looks at each intersection point on grid line 1
in turn:
a. If there is no intersection point on grid line 1, skip to the next grid line.
Repeat until an intersection point is found.

No Restraints? # Restraint I i I
I
Start at first grid -  # |
line with them In this case i | @ Intersection of inner face
grid line 2 i | of roof-and side-cladding
1%
Grid line 1 Grid line 2 Grid line 3 Grid line 4

b. If the Cold Rolled Sections Wizard finds an intersection point then,
(assuming that none of the conditions detailed below occur), creates the
eaves beam placing it so that the appropriate point on the eaves beam
coincides with the intersection point. The various layouts are shown

below.
Single Span
() et (2] el (3]
# Restraint I 3 I I " I
] * | ] 'a" |
i |® Intersection of inner face i i
of roof- and side-cladding ::: :::
ip 3 ip g
Grid line 1 Grid line 2 Grid line 3 Grid line 4
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Double Span
(1) pls " 12)

i i

3] H

] * | ] 'a" |
@ Intersection of inner face | R i i
of roof- and side-cladding ::: estraint :::

ip 3 ip g

Grid line 1 Grid line 2 Grid line 3 Grid line 4

Double Span + Start with Double

@ ol (2)

# Restraint I B I I " I

& | | # |
® Intersection of inner face ::: :::
of roof- and side-cladding | 0

iR 3 iR 3

Grid line 1 Grid line 2 Grid line 3 Grid line 4
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Handling a gap If there is no intersection point on a particular grid line, then the Cold
Rolled Sections Wizard will not create any new eaves beam at that point.
For a double span option, any double span eaves beam created from the
previous intersection point will pass across the unrestrained column and
rafter combination. The various options are illustrated below:

Single Span - gap in restraints

# Restraint

i |® Intersection of inner face No Restraints

of roof- and side-cladding

1 i

i I

K + | #

i | ® Intersection of inner face ::: Restraints :::
of roof- and side-cladding | ::,/ ::1

iyt #E | #

No effect double span rail skips grid line with no restraints
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Double Span - Single bay gap in restraints - Case 2

Maintain layout
double would have
passed through here
no purlin created

u | @ Intersection of inner face
u | of roof-and side-cladding

No Restraints Restraints

Double Span - Multi bay gap in restraints - Case 1

Maintain layout
double would have
passed through here
no eaves beam created

# Restraint

® Intersection of inner face
of roof- and side-cladding

No Restraints

No Restraints

Double Span - Multi bay gap in restraints - Case 1

# Restraint

® Intersection of inner face
of roof- and side-cladding

No Restraints
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Handling out of line
restraints

If the position of the intersection point varies along the side of your
building, then the Cold Rolled Sections Wizard will start to use the new
position if it creates a new eaves beams from that point. Any double
spanning eaves beam that comes from a previous intersection point will
therefore not be at the new intersection point’s location. The various
options are illustrated below:

Single Span

] b

—T L i

¢ Restraint I ¥ [ i
1 # [ 1 # |

® Intersection of inner face ::: 1::

of roof- and side-cladding ::: 1::
J#E p I

Double Span - Case 1

® Intersection of inner face | )
of roof- and side-cladding | i # Restraint
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Double Span - Case 2

101
P ,—'%'—l
I i I [ X :
i 0 [T
i 1 i
] ? [ ] f [ ] ?
® Intersection of inner face :,: :l: ) :I:
of roof- and side-cladding [ " ¢ Restraint :
JRE AL It

To use the @ Create the frames in your structure in the usual manner, and use the Building Grid
cold rolled dialog (Building/Grid...) to position these. You should create a consistent layout
sections of restraints for these frames if the Cold Rolled Sections Wizard is to have much

wizard chance of creating the layout which you require.

1. Click on, or open the Structure window' for your model.

1. The Structure window is only available if you have purchased, installed and unlocked the Portal
Modeller.
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Purlins 2. Click the Cold-Rolled Sections Wizard icon to see the Purlin page of the Cold
Rolled Sections Wizard.

Purlin | Rail I Eaves Beaml

— Section Propertie: — Setting Out Type
Manufacturer IWard j " Single Span
Profile [Muligeam =l & Double Span

Section Reference ™ Single End Bays

Thickness 1.30 hd

QK I Cancel | Help |

3. Pick the purlin Manufacturer, Profile, Section Reference and Thickness
from the appropriate lists.

4. Now choose the layout details for the purlins you want the Cold Rolled
Sections Wizard to add. If you choose the Double Span option, then indicate
whether you want the Cold Rolled Sections Wizard to add single span purlins
to the end bay of your structure if necessary.

5. Pick another page of the property sheet, or click OK to create the cold rolled
sections using the current information.
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Side Rails 6. Click the Cold Rolled Sections Wizard icon followed by the Rail tab to see the
Rail page of the Cold Rolled Sections Wizard.

Purlin  Rail | Eaves Beaml

— Section Propertie: — Setting Out Type
Manufacturer IWard j " Single Span
Profile [Muligeam =l & Double Span

Section Reference

Thickness 1.30 hd

QK I Cancel | Help |

7. Pick the rail Manufacturer, Profile, Section Reference and Thickness from
the appropriate lists.

8. Now choose the layout details for the side rails you want the Cold Rolled
Sections Wizard to add.

9. Pick another page of the property sheet, or click OK to create the cold rolled
sections using the current information.
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Eaves Beams 10. Click the Cold Rolled Sections Wizard icon followed by the Eaves Beam tab to
see the Eaves Beam page of the Cold Rolled Sections Wizard.

Purlin | Ral Eaves Beam |

— Section Propertie: — Setting Out Type
M anufacturer IStructuraI Sections Ltd j " Single Span
Section Reference IE 200-90-18 j

Pitch |29.DD 'l N ¥ Start with Double

QK I Cancel | Help |

11. Pick the rail Manufacturer, Section Reference and Pitch from the
appropriate lists.

‘: Note The available pitches will depend on the manufacturer of the

eaves beam.

12. Now choose the layout details for the side rails you want the Cold Rolled
Sections Wizard to add:

o Again if you choose the Double Span option, then indicate whether the
first eaves beam placed (starting from grid line 1, and assuming an even
number of grids) is to be single or double spanning. If you don't tick Start
with Double, then the first eaves beam placed will be single spanning,
then double span eaves beams will be used to the end of the column line.
If you do tick Start with Double, then the first eaves beam placed will be
double spanning.
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13. Pick another page of the property sheet, or click OK to create the cold rolled
sections using the current information.
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5 Working with Gable Posts

You create, delete or change the properties of gable posts graphically. As with all
ancillary steelwork you must use the Structure window to work with gable posts.

Creating gable You can create gable posts by:
posts

Method Details

Grid Line | the gable posts are created on the grid line you
choose. You can specify the number of gable
posts that you want to create in each separate
span of the frame.

Single this option allows you to add new gable posts
into a particular span.

To create gable  You must use the Structure window to define the gable posts in your structure.
posts by grid line

h:?l _ﬁl [:qifl 1. Click the Create, Grid Line and Gable Post buttons (or choose the Select /
Create, Select / Grid Line and Select / Gable Post menu options).
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2. Select the grid line from the display on which you want to create the gable
posts. (This must be a grid line which runs across your building - one on
which your portal frames lie.) You will see the Gable Post Definition dialog
which will include a line for each span of your frame.

x
Srfoa.n NPoﬁs?sr Lewvel Rot. Section Grade LI
2 0.000 [ ...|s278 -] o Lancel |
2 |3 0.000 ] ...|5278 | Hel
3 3 0.000 O ...|5275 | 4!3'
Copy Span |
Finizh
& Hot Ralled
€ Cold Formed
‘: Note If you pick a grid line on which gable posts are already defined,
then the dialog will show the number of gable posts that each
span contains and the size of the first gable post in the span.
ﬁ Caution If you have modified a span’s gable posts, by amending their
details, position or both, and you OK this dialog, you will:

position the gable posts at equally spaced centres
across the span,

change the Section and Grade of all gable posts in the
span to those shown in this dialog.

3. Enter the No. of Posts that you want to create and the Level at which the

bases are to lie.
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4. By default the gable posts are oriented with their webs perpendicular to those

of the main frame members. If you want to orient your gable posts so that
their webs are parallel to those of the main frame members, then tick the Rot.
(rotation) box.

Choose the Finish of the gable posts you want to use - you can use either Hot
Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

To enter the size of your gable posts click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Sec x| Il Data List - European Cold Rolle x|

Hybox 355 RHS 50x2542.0
D [B [t

ColdRoeacr—] | & |20
152 | 83 | 18 O ol 25

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

. M AR RE
Universal Bez

L |»
L |»

133 | 25 25
I Fiolled Steel Ji an an
254 [ 102 | 22 40
I g B 2 80 | 30 | 30
28 40
[ Boledsiesic™ 146 | A - - 0128 -

Select I LCancel Details

LCancel Details
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7.

10.

11.

12.

13.

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

Pick the Grade of material from the list of available grades.

Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.

If you want to define different gable posts in the other spans of your frame,
then you need to repeat steps 3 to 8 for each span.

Alternatively if you want to use the same details for one or more of the other
spans in your frame click Copy Span.

Copy Span - Span 1 ﬂ

g e I | ............ DKI
Span 2 Standard

Span 3 Standard Cancel |
Help |

Pick the span(s) to which you want to copy the details of your current span.

Click OK to return to the Gable Post Definition dialog which will show the
details copied from the current span in the target span(s).

Once the details for all your gable posts are correct click OK to return to the
graphical display of the structure which will be updated to show the gable
posts which you have defined.
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To create gable  You must use the Structure window to define the gable posts in your structure.
posts singly

h:?l é_fl [ﬁﬁfl 1. Click the Create, Single and Gable Post buttons (or choose the Select /
Create, Select / Single and Select / Gable Post menu options).

2. Click the intersection point between the grid line and column line which lies
nearest to column line A for the new gable post’s span.

Gable Post Definition x|

Distance ID.DDD m
Lewvel ID.DDD 1] Cancel |

Rotation [~ Help |

Eivizk
Firizh

& Hot Ralled

€ Cold Formed

Origin I Europe j
Size I @
Grade I 5278 = l

3. Enter the Distance to the new gable post from the intersection point you
picked in step 2 above.

4. Enter the Level at which the base of the new gable post is to lie.

5. By default the gable posts are oriented with their webs perpendicular to those
of the main frame members. If you want to orient your gable posts so that
their webs are parallel to those of the main frame members, then tick the

Rotation box.
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6.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
set inyour Preferences.

Choose the Finish of the gable post you want to use - you can use either Hot
Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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8. To enter the size of your gable post click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
3 Hybox 355 RHS G0x25x2.0
[D [B [ wh [D[B [t
i ~f1z7 |76 12 1=l ~l50 (25 |20 =l
I Universal Bez I REE O O Cold Rolled CF 5E O
178 | 102 | 19 30
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 | 28 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
284 | 102 | 22 40
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

9. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

10. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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11. Once the details for your gable post is correct click OK to return to the
graphical display of the structure which will be updated to show the new
gable post.

Deleting gable You can delete gable posts by:
posts

Method Details

Grid Line | all gable posts on the selected grid line are
deleted

Area all gable posts which lie wholly within the
selected area are deleted

Single the gable post you pick is deleted

To delete gable  You must use the Structure window to delete the gable posts in your structure.
posts by grid line

?l il E‘ﬁﬁl 1. Click the Delete, Grid Line and Gable Post buttons (or choose the Select/
Delete, Select / Grid Line and Select / Gable Post menu options).

2. Click the grid line along which the gable post(s) you want to delete lie. All
gable posts along this line are deleted.

3. Continue to identify grid lines until you have deleted all the gable posts that
you require.

To delete gable  You must use the Structure window to delete the gable posts in your structure.
posts by area
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R

1. Click the Delete, Area and Gable Post buttons (or choose the Select/Delete,
Select/Area and Select / Gable Post menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All gable posts
which lie entirely within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the gable posts that you
require.

To delete gable
posts singly

2| 2| o

You must use the Structure window to delete the gable posts in your structure.

1. Click the Delete, Single and Gable Post buttons (or choose the Select /
Delete, Select/ Single and Select / Gable Post menu options).

2. Select the gable post that you wish to delete.

3. Continue to identify gable posts until you have deleted all the gable posts that
you require.

Changing gable
post attributes

When you create gable posts you give the appropriate details for those gable
posts. If you need to make changes you can do so without deleting and
re-creating these gable posts.
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You can modify gable posts details by:

Method Details

Grid Line | all gable posts on the selected grid line are
modified to take the details you specify

Area all gable posts which lie wholly within the area
you select are modified to take the details you
specify

Single the gable post you pick is modified to take the
details you specify

To modify gable  You must use the Structure window to modify the properties of the gable posts in
post attributes by  your structure.
grid line

¥ | -ﬁl [ﬁﬁfl 1. Click the Attributes, Grid Line and Gable Post buttons (or choose the Select
7 / Attributes, Select / Grid Line and Select / Gable Post menu options).
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2. Click the grid line along which the gable post(s) whose details you want to
modify lie. You will see the Gable Post Attributes dialog which allows you to
set the attributes that all gable posts along this grid line are to take.

x
Lewvel ID.DDD m

Fictation [~ Cancel |
Finish Help |
£ Hot Ralled

& Cold Formed

Origin IEurope j
Sie  [Hybox 355 5HS 120:20 |

Grade |S2?5 'l

‘: Note The initial details in this dialog are those for the gable post

nearest to column line A on the line you select.
3. Enter the Level at which the bases are to lie.

4. By default the gable posts are oriented with their webs perpendicular to those
of the main frame members. If you want to orient your gable posts so that
their webs are parallel to those of the main frame members, then tick the
Rotation box.

5. Choose the Finish of the gable posts you want to use - you can use either Hot
Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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6.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
setinyour Freferences.

To enter the size of your gable posts click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
Hybox 355 RHS B0x25:2.0
[D B [ ¢
. S EA R RE= «ff50 (= |20«
I Universal Bez I REE O O Cold Rolled CF 5E O
178 [ 102 | 19 30
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 | 25 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
254 (102 | 22 40
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

Pick the Grade of material from the list of available grades.
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Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.

10. Once the details for your gable posts are correct click OK to return to the
graphical display of the structure. All the gable posts on the grid line will be
updated to the attributes which you have just defined.

To modify gable
post attributes by
area

7?2 2|

You must use the Structure window to modify the properties of the gable posts in
your structure.

1. Click the Attributes, Area and Gable Post buttons (or choose the Select /
Attributes, Select / Area and Select / Gable Post menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All gable posts
which lie totally within this area will be selected.
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3. You will see the Gable Post Attributes dialog which allows you to set the
attributes that all the selected gable posts are to take.

x
Lewvel ID.DDD m

Fictation [~ Cancel |
Finish Help |
£ Hot Ralled

& Cold Formed

Origin IEurope j
Sie  [Hybox 355 5HS 120:20 |

Grade |S2?5 'l

A‘ Note The initial details in this dialog are those for the gable post in

your selection which is nearest to column line A.
4. Enter the Level at which the bases are to lie.

5. By default the gable posts are oriented with their webs perpendicular to those
of the main frame members. If you want to orient your gable posts so that
their webs are parallel to those of the main frame members, then tick the
Rotation box.

6. Choose the Finish of the gable posts you want to use - you can use either Hot
Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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7. If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
setinyour Freferences.

8. To enter the size of your gable posts click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
Hybox 355 RHS B0x25:2.0
[D B [ ¢
. S EA R RE= «ff50 (= |20«
I Universal Bez I REE O O Cold Rolled CF 5E O
178 [ 102 | 19 30
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 | 25 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
254 (102 | 22 40
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

9. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

10. Pick the Grade of material from the list of available grades.
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Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.

11. Once the details for your gable posts are correct click OK to return to the
graphical display of the structure. All the selected gable posts will be updated
to the attributes which you have just defined.

12. Continue to identify areas until you have modified the properties of all the
gable posts that you require.

To modify gable
post attributes

singly

A AR

You must use the Structure window to modify the properties of the gable posts in
your structure.

1. Click the Attributes, Single and Gable Post buttons (or choose the Select /
Attributes, Select / Single and Select / Gable Post menu options).
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2. Select a gable post whose properties you wish to modify. You will see the

Gable Post Attributes dialog which allows you to set the attributes that this
gable posts is to take.

x
Lewvel ID.DDD m

Fictation [~ Cancel |
Finish Help |
£ Hot Ralled

& Cold Formed

Origin IEurope j
Sie  [Hybox 355 5HS 120:20 |

Grade |S2?5 'l

Enter the Level at which the base is to lie.

By default the gable posts are oriented with their webs perpendicular to those
of the main frame members. If you want to orient your gable post so that its
web is parallel to those of the main frame members, then tick the Rotation
box.

Choose the Finish of the gable post you want to use - you can use either Hot
Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.
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A‘ Note The initial Origin setting will be that of the country which is

setinyour Preferences.

7. To enter the size of your gable post click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

Hybox 355 RHS 50x2542.0
D [B [t

Ui lB_‘|12?|?B|13 =l EIdHIIdE}AlSDlelz'D
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178 [0z | 19 30
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Select I LCancel | Details |

LCancel | Details |

8. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

9. Pick the Grade of material from the list of available grades.

‘: Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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10. Once the details for your gable post are correct click OK to return to the
graphical display of the structure. The gable post will be updated to the
attributes which you have just defined.

11. Continue to identify gable posts until you have modified the properties of all
the gable posts that you require.

Changing gable
post positions

When you create gable posts on a grid line, the gable posts are equally spaced
across the span (thus if you define 3 gable posts Portal Frame will position these at
the quarter, half and three-quarter points across your span). If this positioning is
that which you require, then you need take no further action. If, however, you
need a different spacing, then you can move a particular gable post to the
required position.

To move gable
posts singly

vilARd

You must use the Structure window to modify the positions of the gable posts in
your structure.

1. Click the Move, Single and Gable Post buttons (or choose the Select/Move,
Select/ Single and Select / Gable Post menu options).

2. Select the gable post which you wish to move. You will see the Move Gable
Post dialog which allows you to specify the distance by which the gable post is
to move.

x.

Position  6.00 m
Offset ID.D m Cancel |
Help |
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3. Enter the Offset distance by which the gable post is to move from its current
location and then click OK.

A‘ Note The Offset you specify can be positive (to place the new

post farther from column line A) or negative (to place the new
post closer to columnline A). If there are other gable posts in
the span the Offset you specify cannot cause the new post
to lie beyond any existing post. If you specify an Offset
which breaks this requirement then the Offset you have
defined will show in error and OK will be dimmed.

A‘ Note The Position information is updated to show the location
at which the gable post will be placed when you click OK.

4. Continue to identify gable posts and move them until you have the layout
that you require.
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6 Working with Roof Bracings

You create, delete or change the properties of roof bracings graphically. As with
all ancillary steelwork you must use the Structure window to work with roof
bracings.

Creating roof You can create roof bracings by:
bracings

Method Details

Grid Line | the roof bracings are created between the grid
line you choose and the grid line next farther
away from grid line 1. You can specify the
number of roof bracings that you want to create
in each separate span of the frame, the pattern of
bracing that you require and the details of that
pattern.

Single this option allows you to add new roof bracings
into a particular span.

To create roof  You must use the Structure window to define the roof bracings in your structure.
bracings by grid
line

h:?l _ﬁl ﬂl 1. Click the Create, Grid Line and Roof Bracing buttons (or choose the Select/
Create, Select / Grid Line and Select / Roof Bracing menu options).
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Select the grid line from the display which you want use to create the roof
bracings. (This must be a grid line which runs across your building — one on
which your portal frames lie.) The roof bracings will be created between this
grid line and the grid line next farther away from grid line 1.

Note

You need to click on the grid line and not on the frame
members.

You will see the Roof Bracing Definition dialog which will include a line for
each span of your frame, and will also indicate between which two grid lines
the roof bracings will lie.

Roof Brace Definition 18 to 19 x|

Span

Mo, OF

Pattern Section Grade LI

Mo. Patterns

1 1 ¢ = _|5278 | Cancel |
2 N < =l _..|52m8 El e |
E] 1 T _|5278 |

Finizh
& Hot Ralled
€ Cold Formed

Note

If you pick a grid line on which roof bracings are already
defined, then the dialog will show the number of roof bracings
that each span contains, and the details of the first roof
bracing in the span.
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Caution If you have modified a span’s roof bracings, by amending the
Pattern,Section or Grade details, orif you have moved
roof bracings, and you OK this dialog, you will:

e changethePattern,Section and Grade of all roof
bracings in the span to those shown in this dialog,

» createtheNo. of Patterns specified in this dialog,
these will be equally spaced across the span.

3. Enter the No. of Patterns that you want to create in the span.

4. For each span which is to contain roof bracings choose the type of roof
bracing you want to use by selecting the appropriate Pattern from the list of
available patterns.

5. Choose the Finish of the roof bracings you want to use - you can use either
Hot Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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6. To enter the size of your roof bracings click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
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1B 127476413 Hybow 355 FHS G0x25:2.0
D [B [ 'wt [DTEB [t

. M AR RE «f50 =5 |20
Universal Bez O Cold Rolled CF 5E

L |»
L |»

15283 | 16

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

I 25
I Fiolled Steel Ji an an
4 [0z| 2 40

I g B 2 80 | 30 | 30
28 40

[ Roedsteac™ 146 | 31 hé - 40 (25 ~

LCancel | Details | LCancel | Details |

7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

‘f Note All the roof bracings in the span take the same size at this

stage. If you want the braces to be different sizes you must
change these individually once you have created them.
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Caution If you choose a roof bracing which comprises two members (<
or >), then any modifications you make will apply to both
members of the pattern. If you want different sizes for each
member, then you will need to use an alternate pattern (\ or /
). and amend alternate members to be of the opposite type.

8. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are

only available in this grade.

9. Ifyou want to define different numbers of roof bracings in the other spans of
your frame, then you need to repeat steps 3 to 8 for each span.

10. Alternatively if you want to use the same details for one or more of the other
spans in your frame click Copy Span.

Copy Span - Span 1 ﬂ

g e I | ............ DKI
Span 2 Standard

Span 3 Standard Cancel |
Help |

11. Pick the span(s) to which you want to copy the details of your current span.

12. Click OK to return to the Roof Bracing Definition dialog which will show the
details copied from the current span in the target span(s).
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13. Once the details for all your roof bracings are correct click OK to return to
the graphical display of the structure which will be updated to show the roof

bracing layout which you have defined.

To create roof You must use the Structure window to define the roof bracings in your structure.
bracings singly

Click the Create, Single and Roof Bracing buttons (or choose the Select /

7 2 7 ¢
? ﬁ ﬂ Create, Select / Single and Select / Roof Bracing menu options).
2. Click one of the rafters in the span into which you want to add the new roof
bracing.
x
Start Distance ID.DDD m
End Distance W 1] Cancel |
Patterm |< 'l Help |
& Hot Ralled
€ Cold Formed
Origin IEurope j
Size I @
Grade m
‘: Note You need to click the rafter on the grid line which is nearest to
grid line 1 in order to create the roof bracing between this

rafter and that on the line next further away from grid line 1.

3. Enter the Start Distance and End Distance for the new roof bracing. These
dimensions are measured on plan from the column line at the start of the
span (that nearest column line A) into which you are adding the roof bracing.
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Note If you add a new roof bracing to a span which already contains
other roof bracings, then Fortal Frame will automatically
adjust the start and/or end distances to those bracings to
take account of the new one.

Choose the Pattern of the new roof bracing from the list of available
patterns.

Choose the Finish of the roof bracing you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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7. To enter the size of your roof bracing click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
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LCancel | Details | LCancel | Details |

8. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

9. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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10. Once the details for your roof bracing is correct click OK to return to the
graphical display of the structure which will be updated to show the new roof
bracing.

Deleting roof You can delete roof bracings by:
bracings

Method Details

Grid Line | all roof bracings which lie between the grid line
you choose and that next farther away from grid
line 1 are deleted

Area all roof bracing patterns which lie wholly within
the selected area are deleted

Single the roof bracing you pick is deleted

To delete roof  You must use the Structure window to delete the roof bracings in your structure.
bracings by grid
line

?l -ﬁl ﬂl 1. Click the Delete, Grid Line and Roof Bracing buttons (or choose the Select/
Delete, Select / Grid Line and Select / Roof Bracing menu options).

2. Click the grid line which you initially used to create the roof bracings (the
one nearest grid line 1). The roof bracings between this grid line and that
next farther away from grid line 1 are deleted.

3. Continue to identify grid lines until you have deleted all the roof bracings
that you require.
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To delete roof  You must use the Structure window to delete the roof bracings in your structure.
bracings by area

?l ﬁF?l ﬂl 1. Click the Delete, Area and Roof Bracing buttons (or choose the Select /
i Delete, Select / Area and Select / Roof Bracing menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All roof bracings of
which lie entirely within the area which you select are deleted.

A‘ Note If you have picked a type of roof bracing which consists of

more than one member, then that pattern will not be deleted
unless all members making up that pattern are within the
area you selected.

3. Continue to identify areas until you have deleted all the roof bracings that
you require.

To delete roof  You must use the Structure window to delete the roof bracings in your structure.
bracings singly

?l -ﬂl ﬂl 1. Click the Delete, Single and Roof Bracing buttons (or choose the Select /
Delete, Select / Single and Select / Roof Bracing menu options).

2. Select the roof bracing that you wish to delete.

A‘ Note If you have picked a type of roof bracing which consists of

more than one member, then all members making up that
pattern of bracing will be deleted.
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3. Continue to identify roof bracings until you have deleted all the roof bracings
that you require.

Changing roof
bracing
attributes

When you create roof bracings by grid line you give the appropriate details for the
roof bracings on a span by span basis. All the roof bracings in the same span take
the same details (pattern, section size and grade). If you need to make changes
you can do so without deleting and re-creating the entire roof bracing system,
whichever option you used to create it.

You can modify roof bracing details by:

Method Details

Grid Line | all roof bracings which lie between the grid line
you choose and that next farther away from grid
line 1 are modified to take the details you specify

Area all roof bracing patterns which lie wholly within
the area you select are modified to take the
details you specify

Single the roof bracing you pick is modified to take the
details you specity

To modify roof
bracing attributes
by grid line

7| 2| #

You must use the Structure window to modify the properties of the roof bracings
in your structure.

1. Click the Attributes, Grid Line and Roof Bracing buttons (or choose the
Select / Attributes, Select / Grid Line and Select / Roof Bracing menu options).
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Click the grid line which you initially used to create the roof bracings (the
one nearest grid line 1). You will see the Roof Bracing Attributes dialog which
allows you to set the attributes that all roof bracings between this and the
next grid line are to take.

Roof Brace Attributes x|
Pattern |< 'l

Eivizk
Firizh

& Hot Ralled

€ Cold Formed

Origin I Europe j
Sz [CHS139.7:32 (=]
Grade I 5278 = l

Note The initial details in this dialog are those for the roof bracing
nearest to column line A on the line you select.

Pick the Pattern which you want to use from the list of available patterns.

Choose the Finish of the roof bracings you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.
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A‘ Note The initial Origin setting will be that of the country which is

setinyour Preferences.

6. To enter the size of your roof bracings click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|
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LCancel | Details | LCancel | Details |

7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

8. Pick the Grade of material from the list of available grades.

‘: Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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9. Once the details for your roof bracings are correct click OK to return to the
graphical display of the structure. All the roof bracings between the two grid
lines will be updated to the attributes which you have just defined.

To modify roof  You must use the Structure window to modify the properties of the roof bracings

bracing attributes  in your structure.
by area

& | ﬁF?l ﬂl 1. Click the Attributes, Area and Roof Bracing buttons (or choose the Select /
F| & Attributes, Select / Area and Select / Roof Bracing menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All roof bracings
which lie totally within this area will be selected.

3. You will see the Roof Bracing Attributes dialog which allows you to set the
attributes that all the selected roof bracings are to take.

x
Pattern |< 'l
Finish Ceree] |

& Hot Ralled
Help |

€ Cold Formed

Origin I Europe

[~
Sz [CHS139.7:32 (=]
Grade I 5275 A l

‘: Note The initial details in this dialog are those for the roof bracing

in your selection which is nearest to column line A.
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Pick the Pattern which you want to use from the list of available patterns.

Choose the Finish of the roof bracings you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
setinyour Preferences.




Chapter 6 : Working with Roof Bracings : 644

7. To enter the size of your roof bracings click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
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8. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

9. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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10. Once the details for your roof bracings are correct click OK to return to the
graphical display of the structure. All the selected roof bracings will be
updated to the attributes which you have just defined.

To modify roof  You must use the Structure window to modify the properties of the roof bracings
bracing attributes  in your structure.
singly

3 | -ﬂl ﬂl 1. Click the Attributes, Single and Roof Bracing buttons (or choose the Select
al / Attributes, Select / Single and Select / Roof Bracing menu options).

2. Select a roof bracing whose properties you wish to modify. You will see the
Roof Bracing Attributes dialog which allows you to set the attributes that this
roof bracing is to take.

x
Pattern |< 'l
Finish Ceree] |

& Hot Ralled
Help |

€ Cold Formed

Origin I Europe

[~
Sz [CHS139.7:32 (=]
Grade I 5275 % l

‘: Note The initial details in this dialog are those for the roof bracing
which you select.
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Caution If you choose a roof bracing which comprises two members (<
or >), then any modifications you make will apply to both
members of the pattern. If you want different sizes for each
member, then you will need to use an alternate pattern (\ or/
). and amend alternate members to be of the opposite type.

3. Pick the Pattern which you want to use from the list of available patterns.

4. Choose the Finish of the roof bracing you want to use - you can use either
Hot Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

5. If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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6. To enter the size of your roof bracing click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|
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7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

8. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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9. Once the details for your roof bracing are correct click OK to return to the
graphical display of the structure. The selected roof bracing will be updated
to the attributes which you have just defined.

10. Continue to identify roof bracings until you have modified the properties of
all those that you require.

Changing roof
bracing
positions

When you create roof bracings on a grid line, the patterns are equally spaced
across the span. If this positioning is that which you require, then you need take
no further action. If, however, you need a different spacing, then you can move a
particular roof bracing to the required position, the other patterns in the span
will be moditfied to suit your new positioning.

To move roof
bracings singly

| 2| 2

You must use the Structure window to modify the positions of the roof bracings in
your structure.

1. Click the Move, Single and Roof Bracing buttons (or choose the Select /
Move, Select / Single and Select / Roof Bracing menu options).

2. Select the roof bracing which you wish to move. You will see the Move Roof
Bracing dialog which allows you to specify the distance by which the ends of
the roof bracing are to move.

Move Roof Brace x|

StatPosiion 1500 m
Start Offset IDD— 1] Cancel |

End Position 22,50 m Help

End Offset Joo m
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3. Enter the Start Offset distance by which the start point of the roof bracing
(that nearest column line A) is to move from its current location.

4. Enter the End Offset distance by which the end point of the roof bracing
(that farthest from column line A) is to move from its current location.

Note

Note

If you move a roof bracing which contains two members (< or
>). then any modifications you make will apply to the entire
pattern and the point of the pattern will lie halfway between
the moved Start and/or End of the pattern.

The Position information is updated to show the location
at which the roof bracing will be placed when you click OK.

5.  Once the offset details are correct click OK to move the pattern. Any adjacent
patterns will adjust automatically to accommodate the changes.

Note

The Offset you specify can be either positive (to move the
appropriate point of the pattern farther across the span) or
negative (to reduce the distance from the start of the span
to the point). The minimum distance between the start and
end of apatternis O.75 m. If you enter offsets which violate
this constraint both the Start Offset and End Offset
will show in error and OK will be dimmed.

6. Continue to identify roof bracings and move them until you have the layout
that you require.
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7

Working with Side Bracings

You create, delete or change the properties of side bracings graphically. As with
all ancillary steelwork you must use the Structure window to work with side

bracings.

Creating side You can create side bracings by:

bracings

Method

Details

Grid Line

the side bracings are created between the grid
line you choose and that next farther away from
grid line 1. You can specify the number of side
bracings that you want to create at each separate
span boundary of the frame, and the details of
that pattern.

Single

this option allows you to add the side bracings
you require in a single bay of your structure.

To create side
bracings by grid
line

7 2| 72

You must use the Structure window to define the side bracings in your structure.

1. Click the Create, Grid Line and Side Bracing buttons (or choose the Select/

Create, Select / Grid Line and Select / Side Bracing menu options).
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2. Select the grid line from the display which you want use to create the side
bracings. (This must be a grid line which runs across your building — one on
which your portal frames lie.) The side bracings will be created:

« in the bays between the grid line which you select and the next grid line
farther away from grid line 1,

o across each span of the frame (at your choosing).

‘ Note You heed to click on the grid line and not on the frame
A members.

You will see the Side Bracing Definition dialog which will include a line for
each column line along the grid line you picked. The title of the dialog
indicates between which two grid lines the side bracings will lie.

Side Brace Definition 6 to 7 x|
Calurnn gaot.teurris Pattern Section Grade ILI
Span 1 Lh 5 | _|5278 | Cancel |
Span1Rh |1 > | |27 | Help |
Span2Rh |1 > | |27 |
Span3Rh |1 > =] _|s278 - Ml
Finizh
& Hot Ralled
" Cold Formed
‘: Note If you pick a grid line on which side bracings are already
defined, then the dialog will show the number of side bracings

that you defined for each span of the frame, and the details
of the first side bracing in that location.
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Caution If you have modified a side bracings, by amending the
Pattern,Section or Grade details, orif you have moved
side bracings, and you OK this dialog, you will:

e changethePattern,Section and Grade of all side
bracings in the span to those shown in this dialog,

» createtheNo. of Patterns specified in this dialog,
these will be equally spaced up the bay.

Note If you have a valley condition to either side of the bay where a
side bracing would lie, then you can not place a side bracing in
that location. If you try to specify a non-zeroNo. of
Patterns then this generates an error condition and OK is
dimmed.

Enter the No. of Patterns that you want to create at each Column location, a
single pattern is created across the bay, and the number of patterns you
specify is created up the bay.

For each span boundary which is to contain a side bracing choose the type of
side bracing you want to use by selecting the Pattern from the list of
available patterns.

Note At this stage all the patterns up the bay are identical, you
can change this later if necessary.

Choose the Finish of the side bracings you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.
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6. To enter the size of your side bracings click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
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Select I LCancel | Details | LCancel | Details |

7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

‘f Note All the side bracings in the span take the same size at this
stage. If you want the braces to be different sizes you must

change these individually once you have created them.
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Caution

If you choose a side bracing which comprises two members (<

or >), then any modifications you make will apply to both
members of the pattern. If you want different sizes for each
member, then you will need to use an alternate pattern (\ or/
). and amend alternate members to be of the opposite type.

8. Pick the Grade of material from the list of available grades.

Note

If you choose Hybox sections, then the Grade box will show

5355, and you can not change this since these sections are

only available in this grade.

9. Ifyou want to define different numbers of side bracings for the other span
boundary (boundaries) of your frame, then you need to repeat steps 3 to 8 for

each such boundary.

10. Alternatively if you want to use the same details for the other span boundary

(boundaries) in your frame click Copy Column.

Copy Bracing on Column -

x|

Span1FRh
Span 2 Rh
Span 3Rh

ancel

_ Corce |
Help |

11. Pick the span boundary location(s) to which you want to copy the details

from the current location.
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12. Click OK to return to the Side Bracing Definition dialog which will show the
details copied from the current boundary in the target boundary
(boundaries).

13. Once the details for all your side bracings are correct click OK to return to
the graphical display of the structure which will be updated to show the side
bracing layout which you have defined.

To create side  You must use the Structure window to define the side bracings in your structure.
bracings singly

h:?l ﬁ:l Wl 1. Click the Create, Single and Side Bracing buttons (or choose the Select/
Create, Select / Single and Select / Side Bracing menu options).

2. Click the base of the column at the side of the bay where you want to create
your new side bracing.

x
Start Distance W m
End Distance W 1] Cancel |
Pattern m Help |

& Hot Ralled

€ Cold Formed
Origin IEurope j
Size I @

Grade 5278 &
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Note You need to click the column base on the grid line which is
nearest to gridline 1 in order to create the side bracing
between this column base and that on the line next further
away from grid line 1.

Note If you have a valley condition to either side of the bay which
you select you will not be allowed to define any details, In
order for the side bracing to be valid there must be a column
at both sides of the bay.

Enter the Start Distance and End Distance for the new side bracing. These
dimensions are measured from datum zero and not from the column base.

Note If you add a new side bracing to a span which already contains
other side bracings, then Portal Frame will automatically
adjust the start and/or end distances to those bracings to
take account of the new one.

Select the appropriate Pattern from the list of available patterns.

Note At this stage all the patterns up the bay are identical, you
can change this later if necessary.

Choose the Finish of the side bracing you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.
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A‘ Note The initial Origin setting will be that of the country which is

setinyour Preferences.

7. To enter the size of your side bracing click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
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8. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

Caution If you choose a side bracing which comprises two members (<
or >), then any modifications you make will apply to both
members of the pattern. If you want different sizes for each
member, then you will need to use an alternate pattern (\ or/
). and amend alternate members to be of the opposite type.
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9. Pick the Grade of material from the list of available grades.

Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.

10. Once the details for your side bracing is correct click OK to return to the
graphical display of the structure which will be updated to show the side
bracing layout which you have defined.

Deleting side
bracings

You can delete side bracings by:

Method Details

Area all side bracings which lie totally within the
selected area are deleted

Single the side bracing you pick is deleted

To delete side
bracings by area

7 2 7

You must use the Structure window to delete the side bracings in your structure.

1. Click the Delete, Area and Side Bracing buttons (or choose the Select /
Delete, Select / Area and Select / Side Bracing menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All side bracings
which lie totally within the area which you select are deleted.
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Note If you have picked a type of side bracing which consists of
more than one member, then that pattern will not be deleted
unless all members making up that pattern are within the
area you selected.

3. Continue to identify areas until you have deleted all the side bracings that
you require.

To delete side
bracings singly

> A Z

You must use the Structure window to delete the side bracings in your structure.

1. Click the Delete, Single and Side Bracing buttons (or choose the Select /
Delete, Select / Single and Select / Side Bracing menu options).

2. Select the side bracing that you wish to delete.

3. Continue to identify side bracings until you have deleted all the side bracings
that you require.

Changing side
bracing
attributes

When you create side bracings you give the appropriate details on a bay by bay
basis. All the side bracings up the same bay take the same details (pattern, section
size and grade). If you need to make changes you can do so without deleting and
re-creating the entire side bracing system in any bay.

You can modify side bracing details by:

Method Details

Area all side bracings which lie totally within the area
you select are modified to take the details you
specify
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Method

Details

Single

the side bracing you pick is modified to take the
details you specity

To modify side  You must use the Structure window to modify the properties of the side bracings

bracing attributes  in your structure.
by area

& | ﬁF?l Wl 1. Click the Attributes, Area and Side Bracing buttons (or choose the Select /
& & Attributes, Select / Area and Select / Side Bracing menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All side bracings
which lie totally within this area will be selected.

Note

If you have picked a type of side bracing which consists of
more than one member, then that pattern willnot be selected
unless all members making up that pattern are within the
area you selected.
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3. You will see the Side Bracing Attributes dialog which allows you to set the
attributes that all the selected side bracings are to take.

Side Brace Attributes x|
Pattern |> 'l )

Eivizk
Firizh

£ Hot Ralled

& Cold Formed

Origin IEurope j
Size  [Hybos 355 CHS 140460 |TE |

Grade |S2?5 'l

Note The initial details in this dialog are those for the side bracing
in your selection which is nearest to column line A.

4. Pick the Pattern which you want to use from the list of available patterns.

5. Choose the Finish of the side bracings you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

6. Ifyou want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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7. To enter the size of your side bracings click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
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284 | 102 | 22 40
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28 40
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

8. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

9. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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10. Once the details for your side bracings are correct click OK to return to the
graphical display of the structure. All the selected side bracings will be
updated to the attributes which you have just defined.

To modify side  You must use the Structure window to modify the properties of the side bracings
bracing attributes  in your structure.
singly

¥ | ﬁfl @fl 1. Click the Attributes, Single and Side Bracing buttons (or choose the Select
7 / Attributes, Select / Single and Select / Side Bracing menu options).

2. Select a side bracing whose properties you wish to modify. You will see the
Side Bracing Attributes dialog which allows you to set the attributes that this
side bracing is to take.

x
Pattern |> 'l
Finish Ceree] |

£ Hot Ralled
Help |

& Cold Formed

Origin IEurope j
Size  [Hybos 355 CHS 140460 |TE |

Grade |S2?5 'l

‘: Note The initial details in this dialog are those for the side bracing
which you select.
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Caution If you choose a side bracing which comprises two members (<
or >), then any modifications you make will apply to both
members of the pattern. If you want different sizes for each
member, then you will need to use an alternate pattern (\ or/
). and amend alternate members to be of the opposite type.

3. Pick the Pattern which you want to use from the list of available patterns.

4. Choose the Finish of the side bracing you want to use - you can use either
Hot Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

5. If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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6. To enter the size of your side bracing click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
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7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

8. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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9. Once the details for your side bracing are correct click OK to return to the
graphical display of the structure. The selected side bracing will be updated
to the attributes which you have just defined.

10. Continue to identify side bracings until you have modified the properties of
all those that you require.

Changing side
bracing
positions

When you create side bracings in a bay, the patterns are equally spaced up the
bay. If this positioning is that which you require, then you need take no further
action. If, however, you need a different spacing, then you can move a particular
pattern in your side bracing to the required position, the other patterns up the
bay will be modified to suit your new positioning.

To move side
bracings singly

o 2| &)

You must use the Structure window to modify the positions of the side bracings
in your structure.

1. Click the Move, Single and Side Bracing buttons (or choose the Select /
Move, Select/ Single and Select / Side Bracing menu options).

2. Select the side bracing which you wish to move. You will see the Move Side
Bracing dialog which allows you to specify the distance by which the ends of
the side bracing are to move.

Move Side Brace ) x|

Start Level 5.00 m
Start Offset ID.D m Cancel |

End Level 12.00 m Help

End Offset Joo m
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Enter the Start Offset distance by which the start point of the side bracing
(that nearest the base) is to move from its current location.

Enter the End Offset distance by which the end point of the side bracing
(that farthest from the base) is to move from its current location.

Note

Note

Note

The Offset you specify can be either positive (to move the
pattern point farther from the base) or negative (to move
the pattern point nearer to the base). The minimum distance
between the start and end of a patternis 0.75 m. If you
enter offsets which violate this constraint both the Start
Offset and End Offset will show inerror and OK will be
dimmed.

If you move a side bracing which contains two members (< or
>). then any modifications you make will apply to the entire
pattern and the point of the pattern will lie halfway between
the moved Start and/or End of the pattern.

The Position information is updated to show the location
at which the side bracing will be placed when you click OK.

Once the offset details are correct click OK to move the pattern. Any adjacent
patterns will adjust automatically to accommodate the changes.

Continue to identify side bracings and move them until you have the layout

that you require.
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8

Working with Gable Bracings

You create, delete or change the properties of gable bracings graphically. As with
all ancillary steelwork you must use the Structure window to work with gable
bracings. #####

Creating gable
bracings

You can create gable bracings by:

Method Details

Single this option allows you to add a gable bracing at a
particular location in your structure.

To create gable
bracings singly

7| 2| #

You must use the Structure window to define the gable bracings in your structure.

You can only create gable bracing in a span which contains gable posts. If there
are no gable posts in the span, then you will see the message.

Portal Frame x|
1] : Mo Gable Posts found in selected span
.

In this case you must define your gable posts before creating your gable bracing.

1. Click the Create, Single and Gable Bracing buttons (or choose the Select /
Create, Select / Single and Select / Gable Bracing menu options).
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Click the column or gable post at that side of the region where you want to
create your new gable bracing which is nearest grid line 1. The gable bracing
will be created in that bay adjacent to the column or gable post you select
which is farther away from column line A. The gable bracing will lie along
the gable line containing the column or gable post you select.

Note For this option you need to click on the column or gable post
itself and not the grid line.

You will see the Gable Bracing Definition dialog which allows you to define the
gable bracing in this region.

x
Start Distance W m
End Distance IW 1] Cancel |
Pattern lﬁ Help |

& Hot Ralled

€ Cold Formed
Origin IEurope j
Size I @

Grade 5278 &

3. Enter the Start Distance and End Distance for the new gable bracing. These
dimensions are measured from datum zero and not from the column or gable

post base.

Note If you add a new gable bracing to a span which already
contains other gable bracings, then Fortal Frame will
automatically adjust the start and/or end distances to
those bracings to take account of the new one.
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Select the appropriate Pattern from the list of available patterns.

Note At this stage all the patterns up the bay are identical, you
can change this later if necessary.

Choose the Finish of the gable bracing you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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7. To enter the size of your gable bracings click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
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8. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

‘f Note All the gable bracings in this location take the same size at
this stage. If you want the braces to be different sizes you

must change these individually once you have created them.
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Caution If you choose a gable bracing which comprises two members
(< or >), then any modifications you make will apply to both
members of the pattern. If you want different sizes for each
member, then you will need to use an alternate pattern (\ or /
). and amend alternate members to be of the opposite type.

9. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are

only available in this grade.

10. Once the details for your gable bracing is correct click OK to return to the
graphical display of the structure which will be updated to show the gable
bracing layout which you have defined.

Deleting gable  You can delete gable bracings by:
bracings

Method Details

Area all gable bracings which lie totally within the
selected area are deleted

Single the gable bracing you pick is deleted

To delete gable  You must use the Structure window to delete the gable bracings in your structure.
bracings by area

?l ﬁF?l ﬁl 1. Click the Delete, Area and Gable Bracing buttons (or choose the Select /
- Delete, Select / Area and Select / Gable Bracing menu options).
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2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All gable bracings
which lie totally within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the gable bracings that
you require.

To delete gable  You must use the Structure window to delete the gable bracings in your structure.
bracings singly

?l ﬁl ﬁl 1. Click the Delete, Single and Gable Bracing buttons (or choose the Select /
Delete, Select / Single and Select / Gable Bracing menu options).

2. Select the gable bracing that you wish to delete.

3. Continue to identify gable bracings until you have deleted all the gable
bracings that you require.

C hang i ng ga ble When you create gable bracings you give the appropriate details. If you need to
bracing make changes you can do so, either working with a range of gable bracings which
. you select or with individual gable bracings.
attributes

You can modify gable bracing details by:

Method Details

Area all gable bracings which lie totally within the area
you select are modified to take the details you
specify
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Method

Details

Single

the gable bracing you pick is modified to take the

details you specity

To modify gable  You must use the Structure window to modify the properties of the gable bracings

bracing attributes  in your structure.
by area

?l fl ﬁl 1. Click the Attributes, Area and Gable Bracing buttons (or choose the Select

/ Attributes, Select / Area and Select / Gable Bracing menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All gable bracings
which lie totally within this area will be selected.

Note

If you have picked a type of gable bracing which consists of
more than one member, then that pattern willnot be selected
unless all members making up that pattern are within the
area you selected.
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3. You will see the Gable Bracing Attributes dialog which allows you to set the
attributes that all the selected gable bracings are to take.

Gable Brace Attributes x|
Pattern |< 'l )

Eivizk
Firizh

£ Hot Ralled

& Cold Formed

Origin IEurope j
Size  [Hybow 355 §HS 1204120 | TE |

Grade |S2?5 'l

Note The initial details in this dialog are those for the last gable
bracing which has been selected.

4. Pick the Pattern which you want to use from the list of available patterns.

5. Choose the Finish of the gable bracings you want to use - you can use either
Hot Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

6. Ifyou want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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7. To enter the size of your gable bracings click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
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8. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

9. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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10. Once the details for your gable bracings are correct click OK to return to the
graphical display of the structure. All the selected gable bracings will be
updated to the attributes which you have just defined.

To modify gable  You must use the Structure window to modify the properties of the gable bracings
bracing attributes  in your structure.

singly

s | ﬁfl ﬁl 1. Click the Attributes, Single and Gable Bracing buttons (or choose the
7 Select/ Attributes, Select / Single and Select / Gable Bracing menu options).

2. Select a gable bracing whose properties you wish to modify. You will see the
Gable Bracing Attributes dialog which allows you to set the attributes that this
gable bracing is to take.

x
Pattern |< 'l i
Finish Ceree] |

£ Hot Ralled
Help |

& Cold Formed

Origin IEurope j
Size  [Hybow 355 §HS 1204120 | TE |

Grade |S2?5 'l

‘: Note The initial details in this dialog are those for the gable bracing
which you select.
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Caution If you choose a gable bracing which comprises two members
(< or >), then any modifications you make will apply to both
members of the pattern. If you want different sizes for each
member, then you will need to use an alternate pattern (\ or/
). and amend alternate members to be of the opposite type.

3. Pick the Pattern which you want to use from the list of available patterns.

4. Choose the Finish of the gable bracing you want to use - you can use either
Hot Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

5. If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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6. To enter the size of your gable bracing click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
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7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

8. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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9. Once the details for your gable bracing are correct click OK to return to the
graphical display of the structure. The selected gable bracing will be updated
to the attributes which you have just defined.

10. Continue to identify gable bracings until you have modified the properties of
all those that you require.

Changing gable
bracing
positions

When you create gable bracings in a region, the patterns are spaced equally up
the region taking the length of the longer or shorter gable post as appropriate for
the pattern which you are defining. If this positioning is that which you require,
then you need take no further action. If, however, you need a different spacing,
then you can move a particular pattern in your gable bracing to the required
position, the other patterns up the region will be modified to suit your new
positioning.

To move gable
bracings singly

| 2| &

You must use the Structure window to modify the positions of the gable bracings
in your structure.

1. Click the Move, Single and Gable Bracing buttons (or choose the Select /
Move, Select/ Single and Select / Gable Bracing menu options).
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2. Select the gable bracing which you wish to move. You will see the Move Gable
Bracing dialog which allows you to specify the distance by which the ends of
the gable bracing are to move.

£
Start Level 9.45 "
Start Offset ID.D m Cancel |
End Level 1418 m Help |
End Offset Joo m

Enter the Start Offset distance by which the start point of the gable bracing

(that nearest the base) is to move from its current location.

Enter the End Offset distance by which the end point of the gable bracing

(that farthest from the base) is to move from its current location.

Note

Note

The Offset you specify can be either positive (to move the
pattern point farther from the base) or negative (to move
the pattern point nearer to the base). The minimum distance
between the start and end of a patternis O.75 m. If you
enter offsets which violate this constraint both the Start
Offset and End Offset will show in error and OK will be
dimmed.

If you move a gable bracing which contains two members (< or
>). then any modifications you make will apply to the entire
pattern and the point of the pattern will lie halfway between
the moved Start and/or End of the pattern.
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‘ Note The Position information is updated to show the location
A at which the gable bracing will be placed when you click OK.

5.  Once the offset details are correct click OK to move the pattern. Any adjacent
patterns will adjust automatically to accommodate the changes.

6. Continue to identify gable bracings and move them until you have the layout
that you require.
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9 Working with Eaves Ties

You create, delete or change the properties of eaves ties graphically. As with all
ancillary steelwork you must use the Structure window to work with eaves ties.

Creating eaves You can create eaves ties by:
ties

Method Details

GridPoint | the eaves ties are created between the two grid
points that you choose. These must be on the
same column line

Single this option allows you to add a eaves tie at a
particular location in your structure.

To create eaves ties  You must use the Structure window to define the eaves ties in your structure.
by grid points

h:?l ﬁ’l Wl 1. Click the Create, Grid Points and EavesTie buttons (or choose the Select /
i Create, Select / Grid Points and Select / Eaves Tie menu options).

2. Click the grid point at the base of the column where you want your eaves tie
to start.

‘: Note You can click anywhere along the column.
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Now move the cursor to the grid point at the base of the column where you
want your eaves tie to end. You will see a rubber line which follows the
cursor. This indicates the extent of your eaves tie. When you are over the
correct grid point click again and you will see the Eaves Tie Definition dialog
which allows you to define the eaves tie’s details.

Eaves Tie Definition x|

Eivizk
Firu:

& Hot Ralled

€ Cold Formed

Origin I Europe
Size I EI
Grade I 5278 = l

Note Again you can click anywhere along the column.

Note If you already have an eaves tie between the grid points which
you select, then the dialog will show the details of the first
eaves tie within the length which you specify.

Choose the Finish of the eaves ties you want to use - you can use either Hot
Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

By default when you define your eaves ties the Origin is that for the country
which is currently set in your Preferences. If you want to use sections from a
different country, then choose the country from the list of available countries.
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6. To enter the size of your eaves ties click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
] Hybox 355 RHS G0x25x2.0
[D [B [ wh [D[B [t
i ~f1z7 |76 12 1=l ~l50 (25 |20 =l
I Universal Bez I REE O O Cold Rolled CF 5E O
178 | 102 | 19 30
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 | 28 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
284 | 102 | 22 40
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

8. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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9. Once the details for your eaves tie are correct click OK to return to the

graphical display of the structure which will be updated to show the eaves tie
which you have defined.

To create eaves ties
singly

AN .

2.

You must use the Structure window to define the eaves ties in your structure.

Click the Create, Single and EavesTie buttons (or choose the Select / Create,
Select /Single and Select / Eaves Tie menu options).

Click the column to that side of the bay in which you want to create your new
eaves tie nearest grid line 1. The eaves tie will be created in the bay adjacent
to the column which is farther away from grid line 1. The eaves tie will lie
along the grid line containing the column you select.

Note For this option you need to click on the column itself and not
the grid line.

You will see the Eaves Tie Definition dialog which allows you to define the
eaves tie in this region.

Eaves Tie Definition x|

Eivizk
Firnzk

& Hot Ralled

€ Cold Formed

Origin I Europe
Size I EI
Grade I 5278 = l

Note If you pick a location for which an eaves tie is already defined,
then the dialog will show the details of that eaves tie.
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Choose the Finish of the eaves tie you want to use - you can use either Hot
Rolled or Cold Formed sections.

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

By default when you define your eaves ties the Origin is that for the country
which is currently set in your Preferences. If you want to use sections from a
different country, then choose the country from the list of available countries.

To enter the size of your eaves tie click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x| Il Data List - European Cold Rolle x|
Hybox 355 RHS B0x25:2.0
[D B [ ¢
. S EA R RE= «ff50 (= |20«
I Universal Bez I REE O O Cold Rolled CF 5E O
178 [ 102 | 19 30
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 | 25 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
254 (102 | 22 40
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40
[ BoledSeac ™ THE - 025~
Select I LCancel Details LCancel Details
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6. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

7. Pick the Grade of material from the list of available grades.

‘: Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are

only available in this grade.

8. Once the details for your eaves tie are correct click OK to return to the
graphical display of the structure which will be updated to show the eaves tie
which you have defined.

Deleting eaves You can delete eaves ties by:
ties

Method Details

Area all eaves ties which lie totally within the selected
area are deleted

Single the eaves tie you pick is deleted

To delete eaves  You must use the Structure window to delete the eaves ties in your structure.
ties by area

?l ﬁF?l E‘Fl 1. Click the Delete, Area and EavesTie buttons (or choose the Select / Delete,
o Select / Area and Select / Eaves Tie menu options).
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2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All eaves ties which
lie totally within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the eaves ties that you
require.

To delete eaves
ties singly

| A 2

You must use the Structure window to delete the eaves ties in your structure.

1. Click the Delete, Single and EavesTie buttons (or choose the Select/ Delete,
Select / Single and Select / Eaves Tie menu options).

2. Select the eaves tie that you wish to delete.

3. Continue to identify eaves ties until you have deleted all the eaves ties that
you require.

Changing eaves
tie attributes

When you create eaves ties you give the appropriate details on a bay by bay basis.
If you need to make changes you can do so without deleting and re-creating the
entire eaves tie system.

You can modify eaves tie details by:

Method Details

Area all eaves ties which lie totally within the area you
select are modified to take the details you specify

Single the eaves tie you pick is modified to take the
details you specify
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To modify eaves tie  You must use the Structure window to modify the properties of the eaves ties in
attributes by area  your structure.

& | ﬁF?l E‘Fl 1. Click the Attributes, Area and EavesTie buttons (or choose the Select /
& & Attributes, Select / Area and Select / Eaves Tie menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All eaves ties which
lie totally within this area will be selected.

3. You will see the Eaves Tie Attributes dialog which allows you to set the
attributes that all the selected eaves ties are to take.

x
& Hot Rolled
Cancel |
€ Cold Formed
Help |
Origin IEurope j

Size  [SHS B04B0:3 6 (=]
Grade |S2?5 'l

‘: Note The initial details in this dialog are those for the eaves tie in
your selection which is nearest to grid line 1 and column line

A.

4. Choose the Finish of the eaves ties you want to use - you can use either Hot
Rolled or Cold Formed sections.
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Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use sections from a different country, then choose the country
of Origin from the list of available countries.

To enter the size of your eaves ties click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
] Hybox 355 RHS B0x25:2.0
[D B [ ¢
. S EA R RE= «ff50 (= |20«
I Universal Bez I REE O O Cold Rolled CF 5E O
178 [ 102 | 19 30
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 | 25 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
254 (102 | 22 40
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

Pick the Grade of material from the list of available grades.
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‘: Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are

only available in this grade.

9. Once the details for your eaves ties are correct click OK to return to the
graphical display of the structure. All the selected eaves ties will be updated
to the attributes which you have just defined.

To modify eaves tie  You must use the Structure window to modify the properties of the eaves ties in
attributes singly  your structure.

¥ | ﬁl Wl 1. Click the Attributes, Single and EavesTie buttons (or choose the Select/
Z Attributes, Select / Single and Select / Eaves Tie menu options).

2. Select a eaves tie whose properties you wish to modify. You will see the Eaves
Tie Attributes dialog which allows you to set the attributes that this eaves tie is

to take.
x
& Hot Rolled :
Cancel |
€ Cold Formed
Help |
Origin IEurope j

Size  |SHS 0:8043.5 (=]
Grade |S2?5 VI

‘: Note The initial details in this dialog are those for the eaves tie
which you select.

3. Choose the Finish of the eaves ties you want to use - you can use either Hot
Rolled or Cold Formed sections.




Chapter 9 : Working with Eaves Ties : 693

Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

If you want to use sections from a different country, then choose the country
of Origin from the list of available countries.

To enter the size of your eaves ties click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections
x x
] Hybox 355 RHS B0x25:2.0
[D B [ ¢
. S EA R RE= «ff50 (= |20«
I Universal Bez I REE O O Cold Rolled CF 5E O
178 [ 102 | 19 30
OC niversal Cole [ [702 | 23 D Hybox 355 At D
133 | 25 25
I Fiolled Steel Ji an B Hybox 355 Sk a0
254 (102 | 22 40
I Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40
[ BoledSeac ™ EE ~ 025~
Select I LCancel | Details | LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

Pick the Grade of material from the list of available grades.
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‘: Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are

only available in this grade.

8. Once the details for your eaves tie are correct click OK to return to the
graphical display of the structure. The selected eaves tie will be updated to
the attributes which you have just defined.

9. Continue to identify eaves ties until you have modified the properties of all
those that you require.
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1 O Working with Cold-Rolled Purlins

You create, delete or change the properties of cold-rolled purlins graphically. As
with all ancillary steelwork you must use the Structure window to work with
cold-rolled purlins.

Creating You can create cold-rolled purlins by:

cold-rolled
purlins

Method Details

Grid Line | the cold-rolled purlins are created on the grid
line you choose. The position of the cold-rolled
purlins which start in a particular bay is
determined by the layout of restraints on the
rafter nearest to grid line 1. If there are no
restraints for this rafter, then no cold-rolled
purlins will start here.

For double span cold-rolled purlins which pass
across the current rafter the layout depends on
the restraints positions on the previous rafter. If
there are no restraints on this rafter, then no
double span cold-rolled purlins will cross the
current rafter.

Single this option allows you to add cold-rolled purlins
to a particular frame member.
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To create
cold-rolled purlins
by grid line

7| 2| 2|

You must use the Structure window to define the cold-rolled purlins in your
structure.

1.

Click the Create, Grid Line and Standard Purlin buttons (or choose the
Select / Create, Select / Grid Line and Select / Standard Purlin menu options).

Select the grid line from the display on which you want to create the
cold-rolled purlins.

Note Cold-Rolled Furlins are created based on the restraints
defined for a member, on a member by member basis. If there
are no restraints for a particular member on this grid line,
then no cold-rolled purlins will be start here.

You will see the Standard Purlin dialog which allows you to define the purlin’s
details.

5
Purlin |
— Section Propertie: — Setting Out Type
Manufacturer IWard j " Single Span
Profile [Muligeam = & Double Span

Section Reference ¥ Start with Double

Thickness 1.30 hd [~ &dd Singles

QK I Cancel Help
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3. Pick the purlin Manufacturer, Profile, Section Reference and Thickness
from the appropriate lists.

4. Now choose the layout details for the purlins you want to add. If you choose
the Double Span option, then:

« tick Start with Double if you want the first purlin (that at the restraint
nearest to the eaves) to be double spanning. If you don’t tick this option,
then the first purlin will be set to be single spanning and will only be
created if Add Singles is ticked.

o tick Add Singles if you want to add single span purlins at this grid line,

The various layouts are shown below.

Single Span

4 (5]

o (4]

| (3]

4 (2] ]

# Restraint

bt & i H
Grid line n (selected) Grid line n+1 Grid line n+2
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Double Span

L4

Double
\ 2
Ld

Double
4 1

# Restraint
4

Grid line n (selected) Grid line n+1 Grid line n+.2

Double Span + Add Singles

Single
i ) N

Double
4 4

Single
4 (3)

Double
4 2]

. # Restraint

Single
1) ] _
Grid line n (selected) Grid line n+1 Grid line n+2
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Double Span + Start with Double

Double '
" O y
L4
Double
4 2]
4
# Restraint
Double
4 (1]
.__l jva ) L_-
Grid line n (selected) Grid line n+1 Grid line n+2

Double Span + Start with Double + Add Singles

Double '
" G y
Single
4 4]
Double
4 3]
Single
(2] ]
4 Restraint
Double
4 (1]
.__I jva ) L_.
Grid line n (selected) Grid line n+1 Grid line n+2

5. Once your settings are correct click OK to create the cold-rolled purlins
using the current information.
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To create
cold-rolled purlins

singly

7| A @

You must use the Structure window to define the cold-rolled purlins in your
structure.

1. Click the Create, Single and Standard Purlin buttons (or choose the Select/
Create, Select / Single and Select / Standard Purlin menu options).

2. Click the rafter on which you want to create your new cold-rolled purlin.

Create Standard Cold Rolled Purlin x|
Stay:
Manufacturer IWard j C |
I~ Start of Purin/Rail ki |

i IMuItiBeam 'l Hel |
IRl ™ Intemal =P

i IF"I 4560 'l
Section Risference I~ End of Purin/Rail
Thickness 1.30 hd

Shesting Line IU-UUU -
Mumber OFf Bays |1
Distance IU.1UU i

3. Pick the purlin Manufacturer, Profile, Section Reference and Thickness

from the appropriate lists.

4. Enter the Sheeting Line distance for the purlin - this is the distance from the

centre-line of the rafter which you picked to the inner face of the sheeting.

5. Specify the Number of Bays which your purlin is to cross. Portal Frame will

not allow you to specify a number of bays greater than that which is
available.
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Example If there are 3 frames to the right of the rafter on which you
are creating purlins, the maximum number of bays would be 3.

6. Ifyou want to generate stays from your purlin to the rafters, then ensure that
the appropriate Stays boxes are ticked.

Note You can only define internal stays when your purlin spans two
or more bays.

7. Enter the Distance to the purlin from the origin of your selected rafter and
then click OK to generate a purlin with these settings.

Deleting
cold-rolled
purlins

You can delete cold-rolled purlins by:

Method Details

Grid Line | all cold-rolled purlins on the selected grid line
are deleted

Area all cold-rolled purlins which lie wholly within
the selected area are deleted

Single the cold-rolled purlin you pick is deleted

To delete
cold-rolled purlins
by grid line

| 2| #

You must use the Structure window to delete the cold-rolled purlins in your
structure.

1. Click the Delete, Grid Line and Standard Purlin buttons (or choose the
Select/ Delete, Select / Grid Line and Select / Standard Purlin menu options).
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2. Click the grid line along which the cold-rolled purlin(s) you want to delete
lie. All cold-rolled purlins which start on this grid line are deleted.

3. Continue to identify grid lines until you have deleted all the cold-rolled
purlins that you require.

To delete
cold-rolled purlins
by area

7| 2 #

You must use the Structure window to delete the cold-rolled purlins in your
structure.

1. Click the Delete, Area and Standard Purlin buttons (or choose the Select /
Delete, Select / Area and Select / Standard Purlin menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All cold-rolled
purlins which lie completely within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the cold-rolled purlins
that you require.

To delete
cold-rolled purlins

singly

7| A @

You must use the Structure window to delete the cold-rolled purlins in your
structure.

1. Click the Delete, Single and Standard Purlin buttons (or choose the Select /
Delete, Select/ Single and Select / Standard Purlin menu options).

2. Select the cold-rolled purlin that you wish to delete.
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3. Continue to identify cold-rolled purlins until you have deleted all the
cold-rolled purlins that you require.

Changing When you create cold-rolled purlins you give the appropriate details for those
cold-rolled cold-rolled purlins. If you need to make changes you can do so without deleting
lin attribut and re-creating these cold-rolled purlins.
purlin attributes

You can modify cold-rolled purlins details by:

Method Details

Grid Line | all cold-rolled purlins on the selected grid line
are modified to take the details you specity

Area all cold-rolled purlins which lie totally within the
area you select are modified to take the details
you specify

Single the cold-rolled purlin you pick is modified to

take the details you specify

To modify  You must use the Structure window to modify the properties of the cold-rolled
cold-rolled purlin purlins in your structure.
attributes by grid
line

B | -ﬁl fﬁl 1. Click the Attributes, Grid Line and Standard Purlin buttons (or choose the
al Select / Attributes, Select / Grid Line and Select / Standard Purlin menu
options).
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Click the grid line along which the cold-rolled purlin(s) whose details you
want to modify lie. Portal Frame will highlight all the cold-rolled purlins on
this grid line and you will see the Cold-Rolled Purlin Attributes dialog which
allows you to set the attributes that all cold-rolled purlins along this grid line
are to take.

Standard Cold Rolled Attributes x|
Manut [fward =
anufacturer El =~
I Stertof Puin/Ria _ Cancel |
IRz HuliBeam = I~ Internal 4|HE|D
i |P1 4560 'l
Section Risference I~ End of Purin/Rail
Thickness 1.30 hd
Sheeting Line ID-‘W8 m
Mumber Of Bays I
Distance I mm
Note The initial details in this dialog are those for the cold-rolled

purlin nearest to column line A on the line you select.

Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

Enter the details of the distance to the Sheeting Line from the face of the
gable posts. The default value is the distance from the centre line of the rafter
with which the first cold-rolled purlin is associated to the inside face of the
sheeting and is used to place the sheeting rails exactly when they are
transferred to 3D+.
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Since you are working with all the cold-rolled purlins on a particular line,
you cannot define the number of spans each cold-rolled purlin covers here
or details of any stays. If you want define this information then you will need
to use the Single option.

Help see "To modify cold-rolled purlins attributes singly” on
page 707.

Once the details for your cold-rolled purlins are correct click OK to return to
the graphical display of the structure. All the highlighted cold-rolled purlins
will be updated to the attributes which you have just defined.

Continue to identify lines until you have modified the properties of all the
cold-rolled purlins that you require.

To modify  You must use the Structure window to modify the properties of the cold-rolled
cold-rolled purlin purlins in your structure.

attributes by area

7l 2l @)

2.

Click the Attributes, Area and Standard Purlin buttons (or choose the
Select / Attributes, Select / Area and Select / Standard Purlin menu options).

Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All cold-rolled
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purlins which lie entirely within this area will be selected. You will see the
Cold-Rolled Purlin Attributes dialog which allows you to set the attributes that
all the selected cold-rolled purlins are to take.

x
Manut [fward =
anufacturer ar ~
I~ Start of Purin/Fail ﬂl
Prafile IMuItlBeam 'l I Internal Help |
Secton Refrence [F14560 | I End of Purin/Ri
Thickness 1.30 i
Sheeting Line ID-‘W8 m
Mumber Of Bays I
Distance I mm
‘: Note The initial details in this dialog are those for the cold-rolled
purlin nearest to grid line 1 and column line A in the area you

select.

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line from the face of the
gable posts. The default value is the distance from the centre line of the rafter
with which the first cold-rolled purlin is associated to the inside face of the
sheeting and is used to place the sheeting rails exactly when they are
transferred to 3D+.
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Since you are working with all the cold-rolled purlins in a particular area,
you cannot define the number of spans each cold-rolled purlin covers here
or details of any stays. If you want define this information then you will need
to use the Single option.

Help see "To modify cold-rolled purlins attributes singly” on
page 707.

5. Once the details for your cold-rolled purlins are correct click OK to return to
the graphical display of the structure. All the highlighted cold-rolled purlins
will be updated to the attributes which you have just defined.

6. Continue to identify areas until you have modified the properties of all the
cold-rolled purlins that you require.

To modify  You must use the Structure window to modify the properties of the cold-rolled
cold-rolled purlins  purlins in your structure.
attributes singly

> | :ﬁ;._f | [ﬁl 1. Click the Attributes, Single and Standard Purlin buttons (or choose the
al Select / Attributes, Select / Single and Select / Standard Purlin menu options).
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2. Select a cold-rolled purlin whose properties you wish to modify. You will see
the Cold-Rolled Purlin Attributes dialog which allows you to set the attributes
that this cold-rolled purlin is to take.

Standard Purlin Attributes x|
Stay
Manufacturer IWard j Cancel
I™ Start of Purlin/Fiail |
i IMuItiBeam 'l Hel |
IRl [T Intemal P
i |P1 4560 'l
Section Risference I~ End of Purin/Rail
Thickness 1.30 hd

Shesting Line IU-52? -
Mumber OFf Bays |2
Distance |1.BS1 i

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line. This is the distance
from the centre-line of the rafter to the inner face of the sheeting and is used
to place the cold-rolled purlin exactly when it is transferred to 3D+.

5. Specify the Number of Bays which your purlin is to cross. Portal Frame will
not allow you to specify a number of bays greater than that which is
available.

E Example If there are 3 frames to the right of the rafter on which you
are creating purlins, the maximum number of bays would be 3.
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Caution If you increase the number of bays a particular purlin covers,
and this causes it to overlap other purlins, then you will need
to delete any unwanted purlins yourself since Fortal Frame
will not do this automatically.

Enter the Distance from the origin of the rafter to the purlin, measured
along the centre-line of the rafter.

If you need to provide stays to the inner flange of the rafter, then choose the
positions where restraints are to be provided. You can choose any or all of
Start of Purlin/Rail, Internal and End of Purlin/Rail. These settings will be
applied to the current cold-rolled purlin.

Note The Internal option only has an effect for purlins which span 2
or more bays.

Once the details for your cold-rolled purlin are correct click OK to return to
the graphical display of the structure. The cold-rolled purlin will be updated
to the attributes which you have just defined.

Continue to identify cold-rolled purlins until you have modified the
properties of all those that you require.




Chapter 11 : Working with Cold Rolled Side Rails : 710

1 1 Working with Cold Rolled Side Rails

You create, delete or change the properties of cold rolled side rails graphically. As
with all ancillary steelwork you must use the Structure window to work with cold
rolled side rails.

Creating cold You can create cold rolled side rails by:
rolled side rails

Method Details

GridPoint | the cold rolled side rails are created between the
two grid points that you choose. These must be
on the same column line

Grid Line | the cold rolled side rails are created on the grid
line you choose. The position of the cold rolled
side rails which start in a particular bay is
determined by the layout of restraints on the
column nearest to grid line 1. If there are no
restraints for this column, then no cold rolled
side rails will start here.

For double span cold rolled side rails which pass
across the current column the layout depends on
the restraints positions on the previous column.
If there are no restraints on this column, then no
double span cold rolled side rails will cross the
current rafter.

Single this option allows you to add cold rolled side
rails to a particular frame member.
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To create cold  You must use the Structure window to define the cold rolled side rails in your
rolled side rails by  structure.
grid points

h:?l ﬁ’l Wl 1. Click the Create, Grid Points and Standard Rail buttons (or choose the
x Select/ Create, Select / Grid Points and Select / Standard Rail menu options).

2. Click the grid point at the base of the column where you want your run of
rails to start.

3. Now move the cursor to the grid point at the base of the column where you
want your run of rails to end. You will see a rubber line which follows the
cursor. This indicates the extent of your run of rails. When you are over the
correct grid point click again and you will see the Standard Rails dialog which
allows you to define the cold rolled side rail’s details.

S
Rail |
— Section Propertie: — Setting Out Type
Manufacturer IWard j " Single Span
Profile [Muligeam =] & Double Span

Section Reference ¥ Start with Double

Thickness 1.30 hd [~ &dd Singles

QK I Cancel | Help |

4. Pick the rail Manufacturer, Profile, Section Reference and Thickness
from the appropriate lists.
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Now choose the layout details for the rails you want to add. If you choose the
Double Span option, then:
« tick Start with Double if you want the first rail (that at the restraint
nearest to the eaves) to be double spanning. If you don't tick this option,

then the first rail will be set to be single spanning and will only be created
if Add Singles is ticked.

« tick Add Singles if you want to add single span rails at this grid line,

The various layouts are shown below.
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Double Span
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Double Span + Start with Double
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6. Once your settings are correct click OK to create the cold rolled side rails
using the current information.
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To create cold
rolled side rails by
grid line

7| 2| 2

You must use the Structure window to define the cold rolled side rails in your
structure.

1.

Click the Create, Grid Line and Standard Rail buttons (or choose the Select
/ Create, Select / Grid Line and Select / Standard Rail menu options).

Select the grid line from the display on which you want to create the cold
rolled side rails.

Note Cold Rolled Side Rails are created based on the restraints
defined for a member, on a member by member basis. If there
are no restraints for a particular member on this grid line,
then no cold rolled side rails will be created.

You will see the Standard Rails dialog which allows you to define the rail’s
details.

S
Rail |
— Section Propertie: — Setting Out Type
Manufacturer IWard j " Single Span
Profile [Muligeam =] & Double Span

Section Reference ¥ Start with Double

Thickness 1.30 hd [~ &dd Singles

QK I Cancel Help




Chapter 11 : Working with Cold Rolled Side Rails : 716

Pick the rail Manufacturer, Profile, Section Reference and Thickness
from the appropriate lists.

Now choose the layout details for the rails you want to add. If you choose the
Double Span option, then:

o tick Start with Double if you want the first rail (that at the restraint
nearest to the eaves) to be double spanning. If you don’t tick this option,
then the first rail will be set to be single spanning and will only be created
if Add Singles is ticked.

« tick Add Singles if you want to add single span rails at this grid line,

The various layouts are shown below.
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Double Span
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Double Span + Start with Double
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5. Once your settings are correct click OK to create the cold rolled side rails
using the current information.
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To create cold
rolled side rails

singly

7| A @

You must use the Structure window to define the cold rolled side rails in your
structure.

1. Click the Create, Single and Standard Rail buttons (or choose the Select /
Create, Select / Single and Select / Standard Rail menu options).

2. Click the column on which you want to create your new cold rolled side rail.

Create Standard Cold Rolled Rail x|
Stay:
Manufacturer IWard j C |
I~ Start of Purin/Rail ki |

i IMuItiBeam 'l Hel |
IRl ™ Intemal P

i IF"I 4560 'l
Section Risference I~ End of Purin/Rail
Thickness 1.30 hd

Shesting Line IU-UUU -
Mumber OFf Bays |1
Distance IU.1UU i

3. Pick the rail Manufacturer, Profile, Section Reference and Thickness from

the appropriate lists.

4. Enter the Sheeting Line distance for the rail - this is the distance from the

centre-line of the column which you picked to the inner face of the sheeting.

5. Specify the Number of Bays which your rail is to cross. Portal Frame will not

allow you to specify a number of bays greater than that which is available.
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Example If there are 3 frames to the right of the column on which you
are creating rails, the maximum number of bays would be 3.

If you want to generate stays from your rail to the stanchions, then ensure
that the appropriate Stays boxes are ticked.

Note You can only define internal stays when your rail spans two or
more bays.

Enter the distance to the rail from the origin of your selected column and
then click OK to generate a rail with these settings.

Deleting cold
rolled side rails

You can delete cold rolled side rails by:

Method Details

Grid Line | all cold rolled side rails on the selected grid line
are deleted

Area all cold rolled side rails which lie wholly within
the selected area are deleted

Single the cold rolled side rail you pick is deleted

To delete cold
rolled side rails by
grid line

| 2| #

You must use the Structure window to delete the cold rolled side rails in your
structure.

Click the Delete, Grid Line and Standard Rail buttons (or choose the Select
/ Delete, Select / Grid Line and Select / Standard Rail menu options).
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2. Click the grid line along which the cold rolled side rail(s) you want to delete
lie. All cold rolled side rails along this line are deleted.

3. Continue to identify grid lines until you have deleted all the cold rolled side
rails that you require.

To delete cold  You must use the Structure window to delete the cold rolled side rails in your
rolled side rails by  structure.
area

?l ﬁF?l [ﬁl 1. Click the Delete, Area and Standard Rail buttons (or choose the Select /
Hist Delete, Select / Area and Select / Standard Rail menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All cold rolled side
rails which lie completely within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the cold rolled side rails
that you require.

To delete cold  You must use the Structure window to delete the cold rolled side rails in your
rolled side rails  structure.

singly

?l ﬁl [ﬁl 1. Click the Delete, Single and Standard Rail buttons (or choose the Select /
Delete, Select / Single and Select / Standard Rail menu options).

2. Select the cold rolled side rail that you wish to delete.
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3. Continue to identify cold rolled side rails until you have deleted all the cold
rolled side rails that you require.

Changing cold
rolled side rail
attributes

When you create cold rolled side rails you give the appropriate details for those
cold rolled side rails. If you need to make changes you can do so without deleting
and re-creating these cold rolled side rails.

You can modify cold rolled side rails details by:

Method Details

Grid Line | all cold rolled side rails on the selected grid line
are modified to take the details you specity

Area all cold rolled side rails which lie totally within
the area you select are modified to take the
details you specify

Single the cold rolled side rail you pick is modified to

take the details you specify

To modify cold
rolled side rail
attributes by grid
line

7| 2| #

You must use the Structure window to modify the properties of the cold rolled
side rails in your structure.

1. Click the Attributes, Grid Line and Standard Rail buttons (or choose the
Select/ Attributes, Select / Grid Line and Select / Standard Rail menu options).
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Click the grid line along which the cold rolled side rail(s) whose details you
want to modify lie. Portal Frame will highlight all the cold rolled side rails on
this grid line and you will see the Cold Rolled Side Rail Attributes dialog which
allows you to set the attributes that all cold rolled side rails along this grid
line are to take.

Standard Cold Rolled Attributes x|
Stay :
Manufacturer IWard j Cancel
I~ Start of Purlin/Fiail |

i IMuItiBeam 'l Hel |
IRl ™ Intemal P

i |P1 4560 'l
Section Risference I~ End of Purin/Rail

1.30 -

Thickness

Shesting Line IU-523 -
Mumber OFf Bays I
Distance I R

Note The initial details in this dialog are those for the cold rolled
side rail nearest to column line A on the line you select.

Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

Enter the details of the distance to the Sheeting Line from the face of the
gable posts. The default value is the distance from the centre line of the
column with which the first cold rolled side rail is associated to the inside
face of the sheeting and is used to place the sheeting rails exactly when they
are transferred to 3D+.
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Since you are working with all the cold rolled side rails on a particular line,
you cannot define the number of spans each cold rolled side rail covers here
or details of any stays. If you want define this information then you will need
to use the Single option.

Help see “To modify cold rolled side rails attributes singly”on
page 7 20.

Once the details for your cold rolled side rails are correct click OK to return
to the graphical display of the structure. All the highlighted cold rolled side
rails will be updated to the attributes which you have just defined.

Continue to identify lines until you have modified the properties of all the
cold rolled side rails that you require.

To modify cold  You must use the Structure window to modify the properties of the cold rolled
rolled side rail side rails in your structure.

attributes by area

7l 2l @)

2.

Click the Attributes, Area and Standard Rail buttons (or choose the Select /
Attributes, Select / Area and Select / Standard Rail menu options).

Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All cold rolled side
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rails which lie entirely within this area will be selected. You will see the Cold
Rolled Side Rail Attributes dialog which allows you to set the attributes that all
the selected cold rolled side rails are to take.

x
Manut [fward =
anufacturer ar ~
I Start of Puciin/Ral _ Concel |
IRz HuliBeam = I~ Internal 4|HE|D
Secton Refrence [F14560 | I End of Purin/Ri
Thickness 1.30 i
Sheeting Line ID-528 m
Mumber Of Bays I
Distance I mm
‘: Note The initial details in this dialog are those for the cold rolled
side rail nearest to grid line 1 and column line A in the area

you select.

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line from the face of the
gable posts. The default value is the distance from the centre line of the
column with which the first cold rolled side rail is associated to the inside
face of the sheeting and is used to place the sheeting rails exactly when they
are transferred to 3D+.
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Since you are working with all the cold rolled side rails in a particular area,
you cannot define the number of spans each cold rolled side rail covers here
or details of any stays. If you want define this information then you will need
to use the Single option.

Help see “To modify cold rolled side rails attributes singly”on
page 7 20.

5. Once the details for your cold rolled side rails are correct click OK to return
to the graphical display of the structure. All the highlighted cold rolled side
rails will be updated to the attributes which you have just defined.

6. Continue to identify areas until you have modified the properties of all the
cold rolled side rails that you require.

To modify cold  You must use the Structure window to modify the properties of the cold rolled
rolled side rails side rails in your structure.

attributes singly

e | £| [@| 1. Click the Attributes, Single and Standard Rail buttons (or choose the Select
Z / Attributes, Select / Single and Select / Standard Rail menu options).
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2. Select a cold rolled side rail whose properties you wish to modify. You will
see the Cold Rolled Side Rail Attributes dialog which allows you to set the
attributes that this cold rolled side rail is to take.

Standard Rail Attributes x|
Stay
Manufacturer IWard j Cancel
I™ Start of Purlin/Fiail |
i IMuItiBeam 'l Hel |
IRl [T Intemal P
i |P1 4560 'l
Section Risference I~ End of Purin/Rail
Thickness 1.30 hd

Shesting Line IU-523 -
Mumber OFf Bays |2
Distance |3.2UU i

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line. This is the distance
from the centre-line of the column to the inner face of the sheeting and is
used to place the cold rolled side rail exactly when it is transferred to 3D+.

5. Specify the Number of Bays which your rail is to cross. Portal Frame will not
allow you to specify a number of bays greater than that which is available.

E Example If there are 3 frames to the right of the column on which you
are creating rails, the maximum number of bays would be 3.
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Caution If you increase the number of bays a particular rail covers,
and this causes it to overlap other rails, then you will need to
delete any unwanted rails yourself since Fortal Frame will
not do this automatically.

Enter the Distance from the origin of the column to the rail, measured along
the centre-line of the column.

If you need to provide stays to the inner flange of the column, then choose
the positions where restraints are to be provided. You can choose any or all
of Start of Purlin/Rail, Internal and End of Purlin/Rail. These settings will
be applied to the current cold rolled side rail.

Note The Internal option only has an effect for rails which span 2 or
more bays.

Once the details for your cold rolled side rail are correct click OK to return to
the graphical display of the structure. The cold rolled side rail will be
updated to the attributes which you have just defined.

Continue to identify cold rolled side rails until you have modified the
properties of all those that you require.
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1 2 Working with Hip Purlins

You create, delete or change the properties of hip purlins graphically. As with all
ancillary steelwork you must use the Structure window to work with hip purlins.

Creating hip  You can create hip purlins by:
purlins

Method Details

Grid Line | the hip purlins are created in the hip area
associated with the monopitch grid line you
choose. The positions of the hip purlins are
predicated by the points at which the main runs
of purlin along the left-hand side of each span in
your building intersect with the hip raker. You
must therefore have created runs of purlin before
using this option, otherwise no hip purlins will
be created.

Single this option allows you to add hip purlins into a
particular span. You can specify the details of the
hip purlin, its exact position and the number of
spans it covers.

To create hip  You must use the Structure window to define the hip purlins in your structure.
purlins by grid line

h:?l _ﬁl ﬁl 1. Click the Create, Grid Line and Hip Purlin buttons (or choose the Select /
Create, Select / Grid Line and Select / Hip Purlin menu options).
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From the display select the hip region’s associated grid line (this is the
monopitch grid line which you selected for the eaves of the hip).

You will see the Hip Purlin Definition dialog.

5
Purlin |
— Section Propertie: — Setting Out Type
Manufacturer IWard j " Single Span
Profile [Muligeam = & Double Span

Section Reference

¥ Start with Double

Thickness 1.30 hd
QK I Cancel | Help |
Caution If you have modified a span’s hip purlins, by amending their

details, position or both, and you OK this dialog, you will:

« position the hip purlins to their initial settings (based on
the points where the main runs of purlin along your
building intersect with the hip raker,

e changetheManufacturer,Profile, Section
Reference,andSetting Out Type details of all hip
purlins along this grid line to those shown in this dialog.

Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.
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4. Pick the Setting Out Type details that you want to use. The various options
are covered in the following diagrams. These have been rotated by 90°
clockwise for clarity.

Single Span
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-
3 14 &
8 9 0=
3 4 (@ﬁ\
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Double Span

Double Span + Start with Double
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5. Once your details are correct click OK to return to the graphical display of

the structure which will be updated to show the hip purlins which you have
defined.

To create hip  You must use the Structure window to define the hip purlins in your structure.
purlins singly

h:?l ﬁ:l ﬁl 1. Click the Create, Single and Hip Purlin buttons (or choose the Select /
Create, Select / Single and Select / Hip Purlin menu options).

2. Click the hip raker or jack rafter next to which you want to create your new
hip purlin (this must be the one nearest to column line A, and the hip purlin
will run from this hip raker or jack rafter away from column line A). You will
see the Hip Purlin Definition dialog.

Create Cold Rolled Hip Purlin x|
Stay
Manufacturer IWard j Cancel
I™ Start of Purlin/Fiail |
i IMuItiBeam 'l Hel |
IRl ™ Intemal P
i |P1 4560 'l
Section Risference I~ End of Purin/Rail
Thickness 1.30 hd

Shesting Line IU-UUU -
Mumber OFf Bays |1
Distance IU.1UU i

3. Pick the hip purlin Manufacturer, Profile, Section Reference and
Thickness from the appropriate lists.
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4. Enter the Sheeting Line distance for the hip purlin - this is the distance
from the centre-line of the hip raker or jack rafter which you picked to the
inner face of the sheeting.

5. Specify the Number of Bays which your hip purlin is to cross. Portal Frame
will not allow you to specify a number of bays greater than that which is
available.

Example If there are 3 jack rafters to the right of the hip raker or jack
rafter on which you are creating hip purlins, the maximum
number of bays would be 3.

6. If you want to generate stays from your hip purlin to the rafters, then ensure
that the appropriate Stays boxes are ticked.

Note You can only define internal stays when your hip purlin spans
two or more bays.

7. Enter the Distance to the hip purlin from the origin of your selected hip
raker or jack rafter and then click OK to generate a hip purlin with these
settings.

Deleting hip
purlins

You can delete hip purlins by:

Method Details
Grid Line | all hip purlins on the selected grid line are
deleted
Area all hip purlins which lie wholly within the

selected area are deleted
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Method Details

Single the hip purlin you pick is deleted

To delete hip  You must use the Structure window to delete the hip purlins in your structure.
purlins by grid line

?l il ﬁl 1. Click the Delete, Grid Line and Hip Purlin buttons (or choose the Select/
Delete, Select / Grid Line and Select / Hip Purlin menu options).

2. Click the grid line along which the hip purlin(s) you want to delete lie. All hip
purlins along this line are deleted.

3. Continue to identify grid lines until you have deleted all the hip purlins that
you require.

To delete hip  You must use the Structure window to delete the hip purlins in your structure.
purlins by area

?l ﬁF?l ﬁl 1. Click the Delete, Area and Hip Purlin buttons (or choose the Select / Delete,
Hist Select /Area and Select / Hip Purlin menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All hip purlins
which lie totally within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the hip purlins that you
require.
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To delete hip
purlins singly

AN zd

You must use the Structure window to delete the hip purlins in your structure.

1. Click the Delete, Single and Hip Purlin buttons (or choose the Select /
Delete, Select / Single and Select / Hip Purlin menu options).

2. Select the hip purlin that you wish to delete.

3. Continue to identify hip purlins until you have deleted all the hip purlins that
you require.

Changing hip
purlin attributes

When you create hip purlins you give the appropriate details for those hip
purlins. If you need to make changes you can do so without deleting and
re-creating these hip purlins.

You can modify hip purlins details by:

Method Details

Grid Line | all hip purlins on the selected grid line are
modified to take the details you specify

Area all hip purlins which lie totally within the area
you select are modified to take the details you
specify

Single the hip purlin you pick is modified to take the

details you specify
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To modify hip  You must use the Structure window to modify the properties of the hip purlins in

purlin attributes  your structure.
by grid line

p | _ﬁl ﬁl 1. Click the Attributes, Grid Line and Hip Purlin buttons (or choose the Select
al / Attributes, Select / Grid Line and Select / Hip Purlin menu options).

2. Click the grid line along which the hip purlin(s) whose details you want to
modify lie. You will see the Hip Purlin Attributes dialog which allows you to
set the attributes that all hip purlins along this grid line are to take.

x
Manut [fward =
anufacturer ar =~
I~ Start of Purlin/Rai ﬂl
Prafile IMuItlBeam 'l I Internal Help |
i [Frasen |
Sesion Fieference I™ Erd of Puin/Rail
Thickness 130 x
Sheeting Line ID-45‘I m
Mumber Of Bays I
Distance I mm
‘: Note The initial details in this dialog are those for the bottom hip
purlin in the bay which is both nearest to column line A and

which contains hip purlins on the line you select.

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.
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Enter the details of the distance to the Sheeting Line, this is the distance
from the centre-line of the initial hip raker or jack rafter' to the inner face of
the sheeting.

Since you are working with all the hip purlins on a particular line, you
cannot define the number of spans each hip purlin covers here or details of
any stays. If you want define this information then you will need to use the
Single option.

Help see "To modify hip purlin attributes singly” on page 740.

Once the details for your hip purlins are correct click OK to return to the
graphical display of the structure. All the hip purlins on the grid line will be
updated to the attributes which you have just defined.

To modify hip  You must use the Structure window to modify the properties of the hip purlins in
purlin attributes your structure.

by area

7l 2l 7

2.

1.

Click the Attributes, Area and Hip Purlin buttons (or choose the Select /
Attributes, Select / Area and Select / Hip Purlin menu options).

Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All hip purlins

That to which the initial hip purlin is related.
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which lie entirely within this area will be selected. You will see the Hip Purlin
Attributes dialog which allows you to set the attributes that all the selected
hip purlins are to take.

x
Stay
M anufacturer Wward j
! I~ Start of Purin/Fail Cancel |
Prefie HuliBeam e I~ Intemal 4|HE|D
section feference |P1 980 :Iv = End of Purlin/Rai
Thickness 1.30 d
Sheeting Line IU-45‘I m
Mumber Of Bays I
Distance I mm
‘: Note The initial details in this dialog are those for the bottom hip
purlin in the bay which is both nearest to column line A and

which contains hip purlins on the line you select.

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line, this is the distance
from the centre-line of the initial hip raker or jack rafter' to the inner face of

the sheeting.

1. That to which the initial hip purlin is related.
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Since you are working with all the hip purlins in a particular area, you
cannot define the number of spans each hip purlin covers here or details of
any stays. If you want define this information then you will need to use the
Single option.

Help see "To modify hip purlin attributes singly” on page 740.

5.  Once the details for your hip purlins are correct click OK to return to the
graphical display of the structure. All the selected hip purlins will be updated
to the attributes which you have just defined.

6. Continue to identify areas until you have modified the properties of all the
hip purlins that you require.

To modify hip  You must use the Structure window to modify the properties of the hip purlins in
purlin attributes  your structure.

singly

3 | gl ﬁl 1. Click the Attributes, Single and Hip Purlin buttons (or choose the Select/
al Attributes, Select / Single and Select / Hip Purlin menu options).
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2. Select a hip purlin whose properties you wish to modify. You will see the Hip
Purlin Attributes dialog which allows you to set the attributes that this hip
purlin is to take.

x
Stay
Manufacturer IWard j Cancel
™ Start of Purlin/Rail |
i IMuItiBeam 'l Hel |
IRl [T Intemal P
i |P1 4560 'l
Section eference I~ End of Purlin/Ri
Thickness 1.30 hd

Shesting Line IU-45U -
Mumber Of Bays |2
Distance |1.BD1 i

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line, this is the distance
from the centre-line of the hip raker or jack rafter with which this single hip
purlin is related to the inner face of the sheeting. This is used to place the
sheeting rails exactly when they are transferred to 3D+.

5. Since you are working with a single hip purlin, you can define the number of
spans each hip purlin covers here. Simply enter the requisite Number of
Bays.
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Caution If you increase the number of bays a particular hip purlin
covers, and this causes it to overlap other hip purlins, then
you will need to delete any unwanted hip purlins yourself since
FPortal Frame will not do this automatically.

Enter the Distance to the hip purlin purlin from the origin of the hip raker or
jack rafter with which it is associated.

If you need to provide stays to the inner flange of the hip raker or jack rafter,
then choose the positions where restraints are to be provided. You can choose
any or all of Start of Purlin/Rail, Internal and End of Purlin/Rail. These
settings will be applied to all the selected hip purlins.

Once the details for your hip purlin are correct click OK to return to the
graphical display of the structure. The hip purlin will be updated to the
attributes which you have just defined.

Continue to identify hip purlins until you have modified the properties of all
the hip purlins that you require.
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1 3 Working with Gable Rails

You create, delete or change the properties of gable rails graphically. As with all
ancillary steelwork you must use the Structure window to work with gable rails.

Creating gable You can create gable rails by:
rails

Method Details

Grid Line | the gable rails are created on the grid line you
choose. The position of the gable rails is
determined by the layout of restraints on the
left-hand column of each span. If there are no
restraints for an intermediate column, then the
gable rails will be placed at the same locations as
those in the previous span.

Single this option allows you to add gable rails into a
particular span. You can specify the details of the
rail, its exact position and the number of spans it
covers.

To create gable  You must use the Structure window to define the gable rails in your structure.
rails by grid line

h:?l El Iﬂl 1. Click the Create, Grid Line and Gable Rail buttons (or choose the Select /
Create, Select / Grid Line and Select / Gable Rail menu options).
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2. Select the grid line from the display on which you want to create the gable
rails. This must satisfy the following conditions:

« it must be a grid line (that is not a column line),
« you must have already created the gable posts along the grid line,

« you must have defined restraints for at least one column along the grid
line since the position of the gable rails depends on the spacing of the
column restraints as follows:

Rules for positioning gable o Portal Frame starts with the left-hand-most column of the current
rails span (that nearest column line A). If this column has restraints then a
gable rail is placed at the position of each such restraint,

o if there are no restraints on this left-hand-most column then Portal
Frame moves to the next column and looks for restraints there. If this
column has no restraints, then Portal Frame moves to the left-hand
column of the next span and so on until all left-hand stanchions are
exhausted. In this case there are no restraints on the line, and so no
gable rails are created,

« if Portal Frame has started to create gable rails, and the left-hand
column of the current span has no restraints, then the layout of gable
rails from the previous span is continued in this one,

« if the left-hand column of the current span does have restraints, then
Portal Frame uses these positions for any new rails it creates from this
point.

o furthermore, if you want the gable rails to continue up to the apex of the
frame the distance between the top two restraints to the column must be
greater than the distance from the top restraint to the intersection of the
rafter and column centre-lines as illustrated in the figures below.




Chapter 13 : Working with Gable Rails : 745

00000

Restraint
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You will see the Gable Rail Definition dialog.

x
Rail |
r Section Propertie r— Setting Out Type
Manufacturer wiand | " Single Span
Profile [ MutiBeam =l | | # Doublespan
Section Reference | 145 60 =] I Start with Double
Thickness 1.30 &
Cancel | Hep |
Caution If you have modified a span’s gable rails, by amending their
details, position or both, and you OK this dialog, you will:

* position the gable rails to their initial settings (based on
the restraint layout of the column,

« changetheManufacturer,Profile,Section
Reference,andSetting Out Type details of all
gable rails along this grid line to those shown in this dialog.

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.
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4. Pick the Setting Out Type details that you want to use. The various options
are covered in the following diagrams.

Single Span

= (4) 10} —le
1 1
1 1
1 1
° (3] (9] o
1 1
i * Restraint ;
o 2] (8] Tl
i i
o (1) ] (7] [ >
|| Ll L i
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Double Span

o (5] (6] e
! !
| * Restraint :
o (31 (4] e
i i
1 1
o (1] ] (2] >
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To create gable
rails singly

2| 2| #

Double Span + Start with Double

| 1

1 1
ol (7) (8] e

! I

! I

! !
* (5] (6] .

! )

.| * Restraint ;
o (3] (4) e
1 1
. (1] | 2] -

5. Once your details are correct click OK to return to the graphical display of the
structure which will be updated to show the gable rails which you have
defined.

You must use the Structure window to define the gable rails in your structure.

Although this option is a create one, it is effectively limited to adding a new gable
rail into a bay which already contains at least one gable rail. If you want to add
gable rails into a bay where there are none, then you need to use the option to
define gable rails by grid line.

1. Click the Create, Single and Gable Rail buttons (or choose the Select /
Create, Select / Single and Select / Gable Rail menu options).
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2. Click the column or gable post which lies at the left hand end (that nearest
column line A) of the bay(s) to which you want to add your gable rail. Portal
Frame highlights this column or rail to indicate that the gable rail will start
here. You will see the Create Cold-Rolled Gable Rail dialog which allows you to
define the details for this gable rail.

Create Cold Rolled Gable Rail x|
Stay :
Manufacturer IWard j Cancel
I™ Start of Purlin/Fiail |
i IMuItiBeam 'l Hel |
IRl ™ Intemal P
i |P1 4560 'l
Section Risference I~ End of Purin/Rail
Thickness 1.30 hd

Shesting Line IU-UUU -
Mumber OFf Bays |1
Distance IU.1UU i

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the Sheeting Line distance for the rail - this is the distance from the
centre-line of the column or gable rail which you picked to the inner face of
the sheeting.

Note If you are working with the gable online 1, or you want to
create gable rails on the grid-line-1-ward face of any other
frame, then you need to specify a negative Sheeting Line
distance.
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Specify the Number of Bays which your gable rail is to cross. Portal Frame
will not allow you to specify a number of bays greater than that which is
available. The number of bays will decrease when you are creating gable rails
within the gable peak as illustrated below.

P DG N
s 1 il

LU

In no case can you define a gable rail which is above the top of both the
member you selected and that next farther across the frame.

If you want to generate stays from your gable rail to the stanchions or gable
posts, then ensure that the appropriate Stays boxes are ticked.

Note You can only define internal stays when your gable rail spans
two or more bays.

Enter the distance to the gable rail from the bottom of the member you
selected initially and then click OK to generate the gable rail to these settings.

Deleting gable You can delete gable rails by:

rails

Method Details

Grid Line | all gable rails on the selected grid line are deleted
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Method Details

Area all gable rails which lie totally within the selected
area are deleted

Single the gable rail you pick is deleted

To delete gable
rails by grid line

> 2| Z

You must use the Structure window to delete the gable rails in your structure.

Click the Delete, Grid Line and Gable Rail buttons (or choose the Select /
Delete, Select/ Grid Line and Select / Gable Rail menu options).

Click the grid line along which the gable rail(s) you want to delete lie. All
gable rails along this line are deleted.

Continue to identify grid lines until you have deleted all the gable rails that
you require.

To delete gable
rails by area

7| 2 #

You must use the Structure window to delete the gable rails in your structure.

1.

Click the Delete, Area and Gable Rail buttons (or choose the Select/ Delete,
Select/Area and Select / Gable Rail menu options).

Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All gable rails which
lie totally within the area which you select are deleted.
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3. Continue to identify areas until you have deleted all the gable rails that you
require.

To delete gable
rails singly

7| A #

You must use the Structure window to delete the gable rails in your structure.

1. Click the Delete, Single and Gable Rail buttons (or choose the Select /
Delete, Select/ Single and Select / Gable Rail menu options).

2. Select the gable rail that you wish to delete.

3. Continue to identify gable rails until you have deleted all the gable rails that
you require.

Changing gable
rail attributes

When you create gable rails you give the appropriate details for those gable rails.
If you need to make changes you can do so without deleting and re-creating these
gable rails.

You can modify gable rails details by:

Method Details

Grid Line | all gable rails on the selected grid line are
modified to take the details you specify

Area all gable rails which lie totally within the area you
select are modified to take the details you specify

Single the gable rail you pick is modified to take the
details you specify
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To modify gable  You must use the Structure window to modify the properties of the gable rails in
rail attributes by  your structure.
grid line

¥ | -ﬁl ﬂl 1. Click the Attributes, Grid Line and Gable Rail buttons (or choose the Select
7 / Attributes, Select / Grid Line and Select / Gable Rail menu options).

2. Click the grid line along which the gable rail(s) whose details you want to
modify lie. You will see the Gable Rail Attributes dialog which allows you to
set the attributes that all gable rails along this grid line are to take.

x
Manut [fward =
anufacturer ar =~
I~ Start of Purlin/Rai ﬂl
Prafile IMuItiBeam 'l I Internal Help |
Secton Refrence [P14560 | I™ Erd of Puin/Rail
Thickness 130 x
Sheeting Line ID-389 m
Mumber Of Bays I
Distance I mm
‘: Note The initial details in this dialog are those for the bottom gable
rail in the bay which is both nearest to column line A and which

contains gable rails on the line you select.

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.
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4. Enter the details of the distance to the Sheeting Line, this is the distance

from the centre-line of the initial column or gable post' to the inner face of
the sheeting.

Note If you are working with the gable online 1, or you want to
create gable rails on the grid-line-1-ward face of any other
frame, then you need to specify a negative Sheeting Line
distance.

Since you are working with all the gable rails on a particular line, you cannot
define the number of spans each gable rail covers here or details of any stays.
If you want define this information then you will need to use the Single
option.

Help see "To modify gable rail attributes singly” on page 757.

Once the details for your gable rails are correct click OK to return to the
graphical display of the structure. All the gable rails on the grid line will be
updated to the attributes which you have just defined.

To modify gable  You must use the Structure window to modify the properties of the gable rails in
rail attributes by  your structure.

area

7| 2| A -

2.

1.

Click the Attributes, Area and Gable Rail buttons (or choose the Select /
Attributes, Select / Area and Select / Gable Rail menu options).

Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All gable rails which

That to which the initial gable rail is related.
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lie entirely within this area will be selected. You will see the Gable Rail
Attributes dialog which allows you to set the attributes that all the selected
gable rails are to take.

x
Manut [fward =
anufacturer ar ~
I Start of Puciin/Ral _ Concel |
IRz HuliBeam = I~ Internal 4|HE|D
Secton Refrence [F14560 | I End of Purin/Ri
Thickness 1.30 i
Sheeting Line ID-389 m
Mumber Of Bays I
Distance I mm
‘: Note The initial details in this dialog are those for the bottom gable
rail in the bay which is both nearest to column line A and which

contains gable rails in the area you select.

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line, this is the distance
from the centre-line of the initial column or gable post' to the inner face of
the sheeting.

1. That to which the initial gable rail is related.
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Note If you are working with the gable online 1, or you want to
create gable rails on the grid-line-1-ward face of any other
frame, then you need to specify a negative Sheeting Line
distance.

Since you are working with all the gable rails in a particular area, you cannot
define the number of spans each gable rail covers here or details of any stays.
If you want define this information then you will need to use the Single
option.

Help see "To modify gable rail attributes singly” on page 757.

Once the details for your gable rails are correct click OK to return to the
graphical display of the structure. All the selected gable rails will be updated
to the attributes which you have just defined.

Continue to identify areas until you have modified the properties of all the
gable rails that you require.

To modify gable
rail attributes

singly

7| 2| &#| "

You must use the Structure window to modify the properties of the gable rails in
your structure.

Click the Attributes, Single and Gable Rail buttons (or choose the Select /
Attributes, Select / Single and Select / Gable Rail menu options).
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2. Select a gable rail whose properties you wish to modify. You will see the Gable
Rail Attributes dialog which allows you to set the attributes that this gable rail

is to take.
Gable Rail Attributes x|
Stay
Manufacturer IWard j Cancel
I~ Start of Purlin/Rail |
i IMuItiBeam 'l Hel |
AR ™ Intemal P
i |P1 4560 vl
Section fsference I~ End of Purin/Ri
Thickness 1.30 i

Shesting Line IU-339 -
Mumber OFf Bays |2
Distance |3.2UU i

3. Pick the Manufacturer, Profile, Section Reference and Thickness details
from the appropriate lists.

4. Enter the details of the distance to the Sheeting Line, this is the distance
from the centre-line of the column or gable post with which this single gable
rail is related to the inner face of the sheeting. This is used to place the
sheeting rails exactly when they are transferred to 3D+.

Note If you are working with the gable online 1, or you want to
create gable rails on the grid-line-1-ward face of any other
frame, then you need to specify a negative Sheeting Line
distance.
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Since you are working with a single gable rail, you can define the number of
spans each gable rail covers here. Simply enter the requisite Number of Bays.

Caution If you increase the number of bays here, then length of the
current gable rail will be increased. If this causes the gable rail
to overlay other rails, these will not be deleted automatically
you will need to identify and delete these as necessary.

Enter the Distance for the new gable rail. These dimensions are measured
from datum zero and not from the column base.

If you need to provide stays to the inner flange of the column or gable post
which this rail crossed, then choose the positions where restraints are to be
provided. You can choose any or all of Start of Purlin/Rail, Internal (for a
rail which crosses more than one bay) and End of Purlin/Rail. These settings
will be applied to the current gable rail.

Once the details for your gable rail are correct click OK to return to the
graphical display of the structure. The gable rail will be updated to the
attributes which you have just defined.

Continue to identify gable rails until you have modified the properties of all
the gable rails that you require.
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14

Working with Eaves Beams

You create, delete or change the properties of eaves beams graphically. As with
all ancillary steelwork you must use the Structure window to work with eaves

beams.

Creating eaves
beams

You can create eaves beams by

Method Details

GridPoint | the eaves beams are created between the two grid
points that you choose. These must be on the
same column line

Grid Line | the eaves beams are created on the grid line you
choose.

Single this option allows you to add new eaves beams
into a particular bay.

To create eaves
beams by grid
points

7| 2| 2

You must use the Structure window to define the eaves beams in your structure.

1. Click the Create, Grid Points and Eaves Beam buttons (or choose the Select

/ Create, Select / Grid Points and Select / Eaves Beam menu options).

2. Click the grid point at the base of the column where you want your run of

beams to start.
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3. Now move the cursor to the grid point at the base of the column where you
want your run of beams to end. You will see a rubber line which follows the
cursor. This indicates the extent of your run of beams. When you are over
the correct grid point click again and you will see the Eaves Beam Definition
dialog which allows you to define the eaves beam’s details.

Create Eaves Beam ﬂ

0

Manufacturer IStructuraI Sections Ltd j Cancel |
Section Reference IE 2009018 vl Help |

Pitch X
Sheeting Line IW i
Mumber OFf Bays I‘I—

Height IW "

‘: Note If you pick grid points which encompass existing eaves beams,
then the dialog will show the details for the first such eaves
beam.
ﬁ Caution If you have modified such eaves beams, by amending their
details, position or both, and you OK this dialog, you will

reset the details for these encompassed eaves beams to
those you set using this option.

4. Pick the beam Manufacturer, Section Reference and Pitch from the
appropriate lists.
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5. Enter the Sheeting Line distance for the beam - this is the distance from the
centre-line of the first column between which you are creating eaves beams
to the inner face of the sheeting.

Note Sinhce you are defining the details for a number of eaves
beams, you cannot set the Number of Bays andHeight
details here. You must instead use the Single definition
method

Help see 'To create eaves beams singly” on page 764.

6. Once your settings are correct click OK to create the eaves beams using the
current information.

To create eaves
beams by grid line

7 2| 2

You must use the Structure window to define the eaves beams in your structure.

1. Click the Create, Grid Line and Eaves Beam buttons (or choose the Select /
Create, Select / Grid Line and Select / Eaves Beam menu options).
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Select the grid line from the display on which you want to create the eaves
beams. You will see the Eaves Beam Definition dialog which allows you to
define the eaves beam’s details.

Create Eaves Beam ﬂ

0

Manufacturer IStructuraI Sections Ltd j Cancel |
Section Reference IE 2009018 vl Help |

Fitch m .
Sheeting Line IW i
Mumber OFf Bays I‘I—

Height IW "

Note If you pick grid points which encompass existing eaves beams,
then the dialog will show the details for the first such eaves
beam.

Caution If you have modified such eaves beams, by amending their

details, position or both, and you OK this dialog, you will
reset the details for these encompassed eaves beams to
those you set using this option.

Pick the beam Manufacturer, Section Reference and Pitch from the
appropriate lists.

Enter the Sheeting Line distance for the beam - this is the distance from the
centre-line of the first column between which you are creating eaves beams
to the inner face of the sheeting.
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‘: Note Since you are defining the details for a number of eaves
beams, you cannot set the Number of Bays andHeight

details here. You must instead use the Single definition
method

Help see 'To create eaves beams singly” on page 764.

4. Once your settings are correct click OK to create the eaves beams using the
current information. Once the details for all your eaves beams are correct
click OK to return to the graphical display of the structure which will be
updated to show the eaves beams which you have defined.

To create eaves  You must use the Structure window to define the eaves beams in your structure.
beams singly

h:?l ﬁfl ﬁl 1. Click the Create, Single and Eaves Beam buttons (or choose the Select /
Create, Select / Single and Select / Eaves Beam menu options).
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2. Click the grid line and column line intersection point which lies nearest to
grid line 1 to indicate the bay in which you want to create your new eaves
beam.

Create Eaves Beam ﬂ

0

Manufacturer IStructuraI Sections Ltd j Cancel |
Section Reference IE 2009018 vl Help |

Pitch X
Sheeting Line IW i
Mumber OFf Bays I‘I—

Height IW "

3. Pick the beam Manufacturer, Section Reference and Pitch from the
appropriate lists.

4. Enter the Sheeting Line distance for the beam - this is the distance from the
centre-line of the first column between which you are creating eaves beams
to the inner face of the sheeting.

5. Specify the Number of Bays which your beam is to cross. Portal Frame will
not allow you to specify a number of bays greater than that which is
available.

Example If there are 3 frames to the right of the grid point on which
you are creating beams, the maximum number of bays would
be 3.
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Enter the Height to the new eaves beam from the base of the column on the
grid point you picked in step 2 above.

Once your settings are correct click OK to create the eaves beam using the
current information. Click OK to return to the graphical display of the
structure which will be updated to show the eaves beam which you have
defined.

Deleting eaves
beams

You can delete eaves beams by:

Method Details
Grid Line | all eaves beams on the selected grid line are
deleted
Area all eaves beams which lie wholly within the

selected area are deleted

Single the eaves beam you pick is deleted

To delete eaves
beams by grid line

7| 2| Z

You must use the Structure window to delete the eaves beams in your structure.

Click the Delete, Grid Line and Eaves Beam buttons (or choose the Select /
Delete, Select / Grid Line and Select / Eaves Beam menu options).

Click the grid line along which the eaves beam(s) you want to delete lie. All
eaves beams along this line are deleted.

Continue to identify grid lines until you have deleted all the eaves beams that
you require.
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To delete eaves
beams by area

7 2 £

You must use the Structure window to delete the eaves beams in your structure.

1. Click the Delete, Area and Eaves Beam buttons (or choose the Select /
Delete, Select / Area and Select / Eaves Beam menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All eaves beams
which lie entirely within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the eaves beams that you
require.

To delete eaves
beams singly

7| A 2

You must use the Structure window to delete the eaves beams in your structure.

1. Click the Delete, Single and Eaves Beam buttons (or choose the Select /
Delete, Select/ Single and Select / Eaves Beam menu options).

2. Select the eaves beam that you wish to delete.

3. Continue to identify eaves beams until you have deleted all the eaves beams
that you require.

Changing eaves
beam attributes

When you create eaves beams you give the appropriate details for those eaves
beams. If you need to make changes you can do so without deleting and
re-creating these eaves beams.
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You can modify eaves beams details by:

Method Details

Grid Line | all eaves beams on the selected grid line are
modified to take the details you specify

Area all eaves beams which lie wholly within the area
you select are modified to take the details you
specify

Single the eaves beam you pick is modified to take the
details you specify

To modify eaves  You must use the Structure window to modify the properties of the eaves beams
beam attributes by in your structure.
grid line

& | -ﬁl ﬁl 1. Click the Attributes, Grid Line and Eaves Beam buttons (or choose the
al Select / Attributes, Select / Grid Line and Select / Eaves Beam menu options).
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> B

2. Click the column line along which the eaves beam(s) whose details you want
to modify lie. You will see the Eaves Beam Attributes dialog which allows you
to set the attributes that all eaves beams along this column line are to take.

Note

Caution

Eave Beam Attributes x|

0

Manufacturer IWard Multibeam j Cancel |
Section Reference |E240/270 - Help |

Pitch -5.00 A

Shesting Line IU-3UU -
Mumber OFf Bays |5
Height 5000

The initial details in this dialog are those for the eaves beam
nearest to grid line 1 on the column line you select.

If you have modified eaves beams, by amending their details,
position or both, and you OK this dialog, you will reset the
details for all the eaves beams on this line to those shown in
this dialog.

3. Pick the beam Manufacturer, Section Reference and Pitch from the

appropriate lists.

4. Enter the Sheeting Line distance for the beam - this is the distance from the
centre-line of the first column between which you are creating eaves beams
to the inner face of the sheeting.
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‘: Note Since you are amending the details for a number of eaves
beams, you cannot set the Number of Bays andHeight

details here. You must instead use the Single definition
method

Help see ‘To modify eaves beam attributes singly” on page 77 2.

5. Once your settings are correct click OK to modify the attributes of the eaves
beams to the values shown in the dialog.

To modify eaves  You must use the Structure window to modify the properties of the eaves beams
beam attributes by in your structure.
area

& | fl ﬁl 1. Click the Attributes, Area and Eaves Beam buttons (or choose the Select /
& & Attributes, Select / Area and Select / Eaves Beam menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All eaves beams
which lie totally within this area will be selected.
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3. You will see the Eaves Beam Attributes dialog which allows you to set the
attributes that all eaves beams along this column line are to take.

Eave Beam Attributes x|

Manufacturer IWard Multibeam j Cancel |
Section Reference |E240/270 - Help |

Pitch -5.00 A

Shesting Line IU-3UU -
Mumber OFf Bays |5
Height 5000

‘: Note The initial details in this dialog are those for the eaves beam
nearest to grid line 1 on the column line you select.

Caution If you have modified eaves beams, by amending their details,
position or both, and you OK this dialog, you will reset the
details for all the selected eaves beams to those shown in
this dialog.

4. Pick the beam Manufacturer, Section Reference and Pitch from the
appropriate lists.

5. Enter the Sheeting Line distance for the beam - this is the distance from the
centre-line of the first column between which you are creating eaves beams
to the inner face of the sheeting.
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‘: Note Since you are amending the details for a number of eaves

beams, you cannot set the Number of Bays andHeight
details here. You must instead use the Single definition
method

Help see ‘To modify eaves beam attributes singly” on page 77 2.

6. Once your settings are correct click OK to modify the attributes of the eaves
beams to the values shown in the dialog.

To modify eaves  You must use the Structure window to modify the properties of the eaves beams
beam attributes in your structure.

singly

& | ﬁfl ﬁl 1. Click the Attributes, Single and Eaves Beam buttons (or choose the Select /
Za Attributes, Select / Single and Select / Eaves Beam menu options).

2. Select a eaves beam whose properties you wish to modify. You will see the
Eaves Beam Attributes dialog which allows you to set the attributes that this
eaves beams is to take.

Eave Beam Attributes x|

0

Manufacturer IWard Multibeam j Cancel |
Section Reference |E240/270 - Help |

Pitch -5.00 A

Shesting Line IU-3UU -
Mumber OFf Bays |5
Height |5.DDD i
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Specify the Number of Bays which your beam is to cross. Portal Frame will
not allow you to specify a number of bays greater than that which is
available.

Example If there are 3 frames to the right of the grid point on which
you are creating beams, the maximum number of bays would
be 3.

Enter the Height to the new eaves beam from the base of the column on the
grid point you picked in step 2 above.

Once your settings are correct click OK to modify the attributes of the eaves
beam to the values shown in the dialog.
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15

Working with Jack Rafters

You can delete, change the properties of or move jack rafters graphically. As with
all ancillary steelwork you must use the Structure window to work with jack
rafters.

Creating jack
rafters

You can create jack rafters by:

Method Details

Single this option allows you to add a new jack rafter
into a particular span.

To create jack
rafters singly

Pl AR

You must use the Structure window to define the jack rafters in your structure.

1. Click the Create, Single and Jack Rafter buttons (or choose the Select /
Create, Select / Single and Select / Jack Rafter menu options).

2. Click the monopitch rafter for the span which is to contain your new jack
rafter. You will see the Jack Rafter Definition dialog.

x
Distance [0.000 m oK |
Origin lm Cancel |
Size l— Help |
Grade lm
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Enter the Distance to the new jack rafter from the intersection point you
picked in step 2 above.

Enter the Level at which the base of the new jack rafter is to lie.

By default the jack rafters are oriented with their webs perpendicular to those
of the main frame members. If you want to orient your jack rafters so that
their webs are parallel to those of the main frame members, then tick the
Rotation box.

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
setinyour Preferences.
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7. To enter the size of your jack rafters click the Section icon to the right of the
Size box. You will see the Steel Section Data List for the region you selected
above.

Il Data List - European Steel Seck x|

IT Wi,

. Jl= [127 | 75 |13 =

I Universal Bez I REE O
178 [ 102 | 19
E Universal Col. 03 | 102 | 23
133 | 25
I Fiolled Steel Ji an
254 (102 | 22
I Aspmmetric Be 25
28

[ Boledstesic™ 146 | 31 =

Select I LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Jack Rafter Definition dialog which will show your
selected size.

8. Pick the Grade of material from the list of available grades.

9. Once the details for your jack rafter is correct click OK to return to the
graphical display of the structure which will be updated to show the new jack
rafter.
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Deleting jack
rafters

You can delete jack rafters by:

Method Details

Grid Line | all jack rafters associated with the selected grid
line are deleted

Area all jack rafters which lie wholly within the
selected area are deleted

Single the jack rafter you pick is deleted

To delete jack
rafters by grid line

7| 2| Z|

You must use the Structure window to delete the jack rafters in your structure.

Click the Delete, Grid Line and Jack Rafter buttons (or choose the Select /
Delete, Select/ Grid Line and Select / Jack Rafter menu options).

Click the grid line associated with the hipped area' whose jack rafter(s) you
want to delete lie. All jack rafters associated with this grid line are deleted.

Continue to identify grid lines until you have deleted all the jack rafters that
you require.

To delete jack
rafters by area

ol #

You must use the Structure window to delete the jack rafters in your structure.

1.

1.

Click the Delete, Area and Jack Rafter buttons (or choose the Select /
Delete, Select / Area and Select / Jack Rafter menu options).

This is the grid line at the monopitch end of the hipped area.




Chapter 15 : Working with Jack Rafters : 778

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All jack rafters
which lie entirely within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the jack rafters that you
require.

To delete jack
rafters singly

7| A 2

You must use the Structure window to delete the jack rafters in your structure.

1. Click the Delete, Single and Jack Rafter buttons (or choose the Select/
Delete, Select / Single and Select / Jack Rafter menu options).

2. Select the jack rafter that you wish to delete.

3. Continue to identify jack rafters until you have deleted all the jack rafters that
you require.

Changing jack
rafter attributes

When you create jack rafters you give the appropriate details for then. If you need
to make changes you can do so without deleting and re-creating these jack rafters.

You can modify jack rafters details by:

Method Details

Grid Line | all jack rafters on the selected grid line are
modified to take the details you specify

Area all jack rafters which lie wholly within the area
you select are modified to take the details you
specify
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Method Details

Single the jack rafter you pick is modified to take the
details you specity

To modify jack  You must use the Structure window to modify the properties of the jack rafters in

rafter attributes by  your structure.
grid line

i | _ﬁl %l Click the Attributes, Grid Line and Jack Rafter buttons (or choose the
al Select / Attributes, Select / Grid Line and Select / Jack Rafter menu options).

—

2. Click the grid line along associated with the hipped area whose jack rafter
details you want to modify. You will see the Jack Rafter Attributes dialog
which allows you to set the attributes that all jack rafters along this grid line

are to take.
x
Origin IEurope j

Size IUB‘ID‘IBRBDEMS? Cancel |
Grade |S2?5 'l Help |

‘: Note The initial details in this dialog are those for the jack rafter

nearest to column line A on the line you select.

3. Ifyou want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.
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‘: Note The initial Origin setting will be that of the country which is
setinyour Preferences.

4. To enter the size of your jack rafters click the Section icon to the right of the

Size box. You will see the Steel Section Data List for the region you selected
above.

Il Data List - European Steel Seck ﬂ

. Jl= [127 | 75 |13 =

I Universal Bez I REE O
178 [ 102 | 19
E Universal Col. 03 | 102 | 23
133 | 25
I Fiolled Steel Ji an
254 (102 | 22
I Aspmmetric Be 25
28

[ Boledstesic™ 146 | 31 =

Select I LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Jack Rafter Attributes dialog which will show your
selected size.

5. Pick the Grade of material from the list of available grades.

6. Once the details for your jack rafters are correct click OK to return to the
graphical display of the structure. All the jack rafters associated with the grid
line will be updated to the attributes which you have just defined.
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To modify jack  You must use the Structure window to modify the properties of the jack rafters in
rafter attributes by  your structure.

area

Click the Attributes, Area and Jack Rafter buttons (or choose the Select /

—

vl | fl %l Attributes, Select / Area and Select / Jack Rafter menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All jack rafters
which lie totally within this area will be selected.

3. You will see the Jack Rafter Attributes dialog which allows you to set the
attributes that all the selected jack rafters are to take.

x
Origin IEurope j
Size m Cancel |
Grade lm Help |

‘: Note The initial details in this dialog are those for the jack rafter in
your selection which is nearest to grid line 1 and column line

A.

4. Ifyou want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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5. To enter the size of your jack rafters click the Section icon to the right of the
Size box. You will see the Steel Section Data List for the region you selected
above.

Il Data List - European Steel Seck x|

IT Wi,

. Jl= [127 | 75 |13 =

I Universal Bez I REE O
178 [ 102 | 19
E Universal Col. 03 | 102 | 23
133 | 25
I Fiolled Steel Ji an
254 (102 | 22
I Aspmmetric Be 25
28

[ Boledstesic™ 146 | 31 =

Select I LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Jack Rafter Attributes dialog which will show your
selected size.

6. Pick the Grade of material from the list of available grades.

7. Once the details for your jack rafters are correct click OK to return to the
graphical display of the structure. All the selected jack rafters will be updated
to the attributes which you have just defined.

8. Continue to identify areas until you have modified the properties of all the
jack rafters that you require.
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To modify jack
rafter attributes

singly

2| 2| 2|

You must use the Structure window to modify the properties of the jack rafters in
your structure.

—

Click the Attributes, Single and Jack Rafter buttons (or choose the Select /
Attributes, Select / Single and Select / Jack Rafter menu options).

Select a jack rafter whose properties you wish to modify. You will see the Jack
Rafter Attributes dialog which allows you to set the attributes that this jack
rafters is to take.

Jack Rafter Attributes x|
Origin IEurope j i

Size IUB‘ID‘IBRBDEMS? Cancel |
Grade |S2?5 'l Help |

If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
set inyour Preferences.




Chapter 15 : Working with Jack Rafters : 784

4. To enter the size of your jack rafters click the Section icon to the right of the
Size box. You will see the Steel Section Data List for the region you selected
above.

Il Data List - European Steel Seck x|

IT Wi,

. Jl= [127 | 75 |13 =

I Universal Bez I REE O
178 [ 102 | 19
E Universal Col. 03 | 102 | 23
133 | 25
I Fiolled Steel Ji an
254 (102 | 22
I Aspmmetric Be 25
28

[ Boledstesic™ 146 | 31 =

Select I LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Jack Rafter Attributes dialog which will show your
selected size.

5. Pick the Grade of material from the list of available grades.

6. Once the details for your jack rafter are correct click OK to return to the
graphical display of the structure. The jack rafter will be updated to the
attributes which you have just defined.

7. Continue to identify jack rafters until you have modified the properties of all
the jack rafters that you require.
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Changing jack
rafter positions

When you create jack rafters on a grid line, the jack rafters are equally spaced
across the span (thus if you define 3 jack rafters Portal Frame will position these at
the quarter, half and three-quarter points across your span). If this positioning is
that which you require, then you need take no further action. If, however, you
need a different spacing, then you can move a particular jack rafter to the
required position.

To move jack
rafters singly

| 2| 2

You must use the Structure window to modify the positions of the jack rafters in
your structure.

1.

Click the Move, Single and Jack Rafter buttons (or choose the Select/Move,
Select/ Single and Select / Jack Rafter menu options).

Select the jack rafter which you wish to move. You will see the Move Jack
Rafter dialog which allows you to specify the distance by which the jack rafter
is to move.

Pasiion £.000 m
Offset IDD— m Cancel |
Help |

x.

Enter the Offset distance by which the jack rafter is to move from its current
location and then click OK.
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A‘ Note The Offset you specify can be positive (to place the new

post farther from column line A) or negative (to place the new
post closer to columnline A). If there are other jack rafters in
the span the Offset you specify cannot cause the new post
to lie beyond any existing post. If you specify an Offset
which breaks this requirement then the Offset you have
defined will show in error and OK will be dimmed.

A‘ Note The Position information is updated to show the location
at which the jack rafter will be placed when you click OK.

4. Continue to identify jack rafters and move them until you have the layout
that you require.
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16

Working with Hip Rakers

You can delete or change the properties of hip rakers graphically. As with all
ancillary steelwork you must use the Structure window to work with hip rakers.

Note You can not create hip rakers in this way, instead you must
use the Hip Wizard.

Deleting hip
rakers

You can delete hip rakers by:

Method Details

Grid Line | all hip rakers associated with the selected grid
line are deleted

Area all hip rakers which lie wholly within the selected
area are deleted

Single the hip raker you pick is deleted

To delete hip
rakers by grid line

L d

You must use the Structure window to delete the hip rakers in your structure.

1. Click the Delete, Grid Line and Hip Raker buttons (or choose the Select /
Delete, Select/ Grid Line and Select / Hip Raker menu options).

2. Click the grid line associated with the hipped area' whose hip rakers you
want to delete. All hip rakers associated with this grid line are deleted.

1. This is the grid line at the monopitch end of the hipped area.
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Caution If you delete hip rakers, then all details associated with those
hip rakers will also be removed. This includes all jack rafters, all
hip purlins and all decomposed loads. Please use this
feature with care.

3. Continue to identify grid lines until you have deleted all the hip rakers that
you require.

To delete hip  You must use the Structure window to delete the hip rakers in your structure.
rakers by area

?l ﬁF?l El 1. Click the Delete, Area and Hip Raker buttons (or choose the Select / Delete,
Hist Select / Area and Select / Hip Raker menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All hip rakers which
lie entirely within the area which you select are deleted.

Caution If you delete hip rakers, then all details associated with those
hip rakers will also be removed. This includes all jack rafters, all
hip purlins and all decomposed loads. Please use this
feature with care.

3. Continue to identify areas until you have deleted all the hip rakers that you
require.

To delete hip  You must use the Structure window to delete the hip rakers in your structure.
rakers singly
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L dAREd

1. Click the Delete, Single and Hip Raker buttons (or choose the Select /
Delete, Select / Single and Select / Hip Raker menu options).

2. Select the hip raker that you wish to delete.

Caution

If you delete a hip raker, then all details associated with th1t
hip raker will also be removed. This includes all jack rafters, all
hip purlins and all decomposed loads. Please use this
feature with care.

3. Continue to identify hip rakers until you have deleted all the hip rakers that

you require.

Changing hip
raker attributes

When you create hip rakers you give the appropriate details for those hip rakers.
If you need to make changes you can do so without deleting and re-creating these

hip rakers.

You can modify hip rakers details by:

Method Details

Grid Line | all hip rakers on the selected grid line are
modified to take the details you specify

Area all hip rakers which lie wholly within the area
you select are modified to take the details you
specify

Single the hip raker you pick is modified to take the
details you specify
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To modify hip  You must use the Structure window to modify the properties of the hip rakers in
raker attributes by  your structure.
grid line

¥ | -ﬁl El 1. Click the Attributes, Grid Line and Hip Raker buttons (or choose the Select
7 / Attributes, Select / Grid Line and Select / Hip Raker menu options).

2. Click the grid line along which the hip raker(s) whose details you want to
modify lie. You will see the Hip Raker Attributes dialog which allows you to set
the attributes that all hip rakers along this grid line are to take.

o Raker autrbutes S
Origin I Europe j
Size lm Cancel |
Grade lm Help |

‘: Note The initial details in this dialog are those for the hip raker
nearest to column line A on the grid line you select.
3. Ifyou want to use steel from a country other than that which is set in your

Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
setinyour Preferences.
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4. To enter the size of your hip rakers click the Section icon to the right of the
Size box. You will see the Steel Section Data List for the region you selected
above.

Il Data List - European Steel Seck ﬂ

IT Wi,

. Jl= [127 | 75 |13 =

I Universal Bez I REE O
178 [ 102 | 19
E Universal Col. 03 | 102 | 23
133 | 25
I Fiolled Steel Ji an
254 (102 | 22
I Aspmmetric Be 25
28

[ Boledstesic™ 146 | 31 =

Select I LCancel | Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Hip Raker Attributes dialog which will show your
selected size.

5. Pick the Grade of material from the list of available grades.

6. Once the details for your hip rakers are correct click OK to return to the
graphical display of the structure. All the hip rakers on the grid line will be
updated to the attributes which you have just defined.

To modify hip  You must use the Structure window to modify the properties of the hip rakers in
raker attributes by  your structure.
area
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& 1. Click the Attributes, Area and Hip Raker buttons (or choose the Select/
7| 2| 7|

Attributes, Select / Area and Select / Hip Raker menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All hip rakers which
lie totally within this area will be selected.

3. You will see the Hip Raker Attributes dialog which allows you to set the
attributes that all the selected hip rakers are to take.

Hip Raker Attributes | x|
Origin IEurope j

Size  [UB 3054165440 Cancel |
Grade |S2?5 'l Help |

‘: Note The initial details in this dialog are those for the hip rakerin
your selection which is nearest to column line A and grid line

1.

4. If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
setinyour Preferences.
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5. To enter the size of your hip rakers click the Section icon to the right of the
Size box. You will see the Steel Section Data List for the region you selected

above.

Il Data List - European Steel Secki

IT Wi,

Xl

[ 76

[13

Ui . B RE
niversal Bez 152

a3

16

-

178

102

19

Universal Col. 03
I Folled Steel ),

102

23

133

25
a0

254

I Aspmmetric Be

r Eolled Steel C.T

o2

22
25
28

146

3l

-

Select I LCancel |

Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Hip Raker Attributes dialog which will show your

selected size.

6. Pick the Grade of material from the list of available grades.

7. Once the details for your hip rakers are correct click OK to return to the
graphical display of the structure. All the selected hip rakers will be updated
to the attributes which you have just defined.

8.

hip rakers that you require.

Continue to identify areas until you have modified the properties of all the
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To modify hip
raker attributes
singly

vdPAREd

You must use the Structure window to modify the properties of the hip rakers in
your structure.

1. Click the Attributes, Single and Hip Raker buttons (or choose the Select /
Attributes, Select / Single and Select / Hip Raker menu options).

2. Select a hip raker whose properties you wish to modify. You will see the Hip
Raker Attributes dialog which allows you to set the attributes that this hip
rakers is to take.

Hip Raker Attributes x|
Origin I Europe j

Size  [UB 3054165440 Cancel |
Grade |S2?5 'l Help |

3. If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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4. To enter the size of your hip rakers click the Section icon to the right of the
Size box. You will see the Steel Section Data List for the region you selected

above.

Il Data List - European Steel Secki

IT Wi,

Xl

[ 76

[13

Ui . B RE
niversal Bez 152

a3

16

-

178

102

19

Universal Col. 03
I Folled Steel ),

102

23

133

25
a0

254

I Aspmmetric Be

r Eolled Steel C.T

o2

22
25
28

146

3l

-

Select I LCancel |

Details |

Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Hip Raker Attributes dialog which will show your

selected size.

5. Pick the Grade of material from the list of available grades.

6. Once the details for your hip raker are correct click OK to return to the
graphical display of the structure. The hip raker will be updated to the
attributes which you have just defined.

7.

the hip rakers that you require.

Continue to identify hip rakers until you have modified the properties of all
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1 7 Working with Floor Joists

You create, delete or change the properties of floor joists graphically. As with all
ancillary steelwork you must use the Structure window to work with floor joists.

Creating floor You can create floor joists by:

joists
Method Details
Single this option allows you to add new floor joists
into a particular span.
‘f Caution In this release of Fortal Frame the floors are not
involved in the design of the portal frames. Floors are

merely a way of adding ancillary steelwork into your model.

To create floor  You must use a Floor window to define the floor joists in your structure.
joists singly

h:?l ﬁ:l [:qifl 1. Click the Create, Single and Floor Joist buttons (or choose the Select /
Create, Select / Single and Select / Floor Joist menu options).
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2. Click the column line or the edge of an area where you want to create the
new floor joist.

Floor Joist Definition x|

Eivizk
Firizh

& Hot Ralled

€ Cold Formed

Origin I Europe
Size I EI
Grade I 5278 = l

3. Choose the Finish of the floor joist you want to use - you can use either Hot
Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

4. Ifyou want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
set inyour Freferences.
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5. To enter the size of your floor joist click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

1B 127476413 Hybow 355 FHS G0x25:2.0
D [B [ 'wt [DTEB [t

. M AR RE «f50 =5 |20
Universal Bez O Cold Rolled CF 5E

L |»

15283 | 16

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

L |»

133 | 25 25
I Fiolled Steel Ji an an
254 [ 102 | 22 40
I g B 2 80 | 30 | 30
28 40
[ Boledsiesic™ 146 | A - - 0128 -

LCancel | Details | LCancel | Details |

6. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

7. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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8. Once the details for your floor joist is correct click OK to return to the
graphical display of the structure which will be updated to show the new
floor joist.

Deleting floor You can delete floor joists by:
joists

Method Details

Grid Line | all floor joists on the selected grid line are deleted

Area all floor joists which lie wholly within the
selected area are deleted

Single the floor joist you pick is deleted

To delete floor  You must use a Floor window to delete the floor joists in your structure.
joists by grid line

?l il [Fﬁfl 1. Click the Delete, Grid Line and Floor Joist buttons (or choose the Select /
Delete, Select/ Grid Line and Select / Floor Joist menu options).

2. Click the or grid line along which the floor joist(s) you want to delete lie. All
floor joists between this grid line and the next are deleted.

3. Continue to identify grid lines until you have deleted all the floor joists that
you require.

To delete floor  You must use a Floor window to delete the floor joists in your structure.
joists by area
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R

1. Click the Delete, Area and Floor Joist buttons (or choose the Select / Delete,
Select/ Area and Select / Floor Joist menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All floor joists
which lie entirely within the area which you select are deleted.

3. Continue to identify areas until you have deleted all the floor joists that you
require.

To delete floor
joists singly

2| 2| o

You must use a Floor window to delete the floor joists in your structure.

1. Click the Delete, Single and Floor Joist buttons (or choose the Select /
Delete, Select/ Single and Select / Floor Joist menu options).

2. Select the floor joist that you wish to delete.

3. Continue to identify floor joists until you have deleted all the floor joists that
you require.

Changing floor
joist attributes

When you create floor joists you give the appropriate details for those floor joists.
If you need to make changes you can do so without deleting and re-creating these
floor joists.
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You can modify floor joists details by:

Method Details

Grid Line | all floor joists on the selected grid line are
modified to take the details you specify

Area all floor joists which lie wholly within the area
you select are modified to take the details you
specify

Single the floor joist you pick is modified to take the
details you specify

To modify floor  You must use a Floor window to modify the properties of the floor joists in your
joist attributes by  structure.
grid line

¥ | -ﬁl [ﬁﬁfl 1. Click the Attributes, Grid Line and Floor Joist buttons (or choose the Select
7 / Attributes, Select / Grid Line and Select / Floor Joist menu options).




Chapter 17 : Working with Floor Joists : 802

2. Click the grid line along which the floor joist(s) whose details you want to
modify lie. You will see the Floor Joist Attributes dialog which allows you to
set the attributes that all floor joists along this grid line are to take.

Floor Joist Attibutes x|

& Hot Ralled

Cancel |
€ Cold Formed
Help |

Origin I Europe j
Size IUB 10164305487 EI
Grade I 5278 = l

‘: Note The initial details in this dialog are those for the floor joist
nearest to column line A on the line you select.
3. Choose the Finish of the floor joists you want to use - you can use either Hot
Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

4. Ifyou want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
set inyour Preferences.
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5. To enter the size of your floor joists click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

1B 127476413 Hybow 355 FHS G0x25:2.0
D [B [ 'wt [DTEB [t

. M AR RE «f50 =5 |20
Universal Bez O Cold Rolled CF 5E

L |»

15283 | 16

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

L |»

133 | 25 25
I Fiolled Steel Ji an an
254 [ 102 | 22 40
I g B 2 80 | 30 | 30
28 40
[ Boledsiesic™ 146 | A - - 0128 -

LCancel | Details | LCancel | Details |

6. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

7. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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8. Once the details for your floor joists are correct click OK to return to the
graphical display of the structure. All the floor joists on the grid line will be
updated to the attributes which you have just defined.

To modify floor  You must use a Floor window to modify the properties of the floor joists in your

joist attributes by  structure.
area

& | ﬁF?l [:qifl 1. Click the Attributes, Area and Floor Joist buttons (or choose the Select /
2| & Attributes, Select / Area and Select / Floor Joist menu options).

2. Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All floor joists
which lie totally within this area will be selected.

3. You will see the Floor Joist Attributes dialog which allows you to set the
attributes that all the selected floor joists are to take.

Floor Joist Attibutes x|

& Hot Ralled

Cancel |
€ Cold Formed
Help |

Origin I Europe j
Size IUB 10164305487 EI
Grade I 5278 = l

‘: Note The initial details in this dialog are those for the floor joist in

your selection which is nearest to column line A and grid line
1.
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4. Choose the Finish of the floor joists you want to use - you can use either Hot
Rolled or Cold Formed sections.

ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

5. If you want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘: Note The initial Origin setting will be that of the country which is
setinyour Preferences.
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6. To enter the size of your floor joists click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

1B 127476413 Hybow 355 FHS G0x25:2.0
D [B [ 'wt [DTEB [t

. M AR RE «f50 =5 |20
Universal Bez O Cold Rolled CF 5E

L |»

15283 | 16

178 [ 102 | 19 30

Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
B Hybox 355 Sk
O Hybow 355 CH

L |»

133 | 25 25
I Fiolled Steel Ji an an
254 [ 102 | 22 40
I g B 2 80 | 30 | 30
28 40
[ Boledsiesic™ 146 | A - - 0128 -

LCancel | Details | LCancel | Details |

7. Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

8. Pick the Grade of material from the list of available grades.

‘f Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.
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9. Once the details for your floor joists are correct click OK to return to the
graphical display of the structure. All the selected floor joists will be updated
to the attributes which you have just defined.

10. Continue to identify areas until you have modified the properties of all the
floor joists that you require.

To modify floor  You must use a Floor window to modify the properties of the floor joists in your
joist attributes  structure.
singly

& | ﬁl I}ﬂﬁfl 1. Click the Attributes, Single and Floor Joist buttons (or choose the Select /
al Attributes, Select / Single and Select / Floor Joist menu options).

2. Selecta floor joist whose properties you wish to modify. You will see the Floor
Joist Attributes dialog which allows you to set the attributes that this floor

joists is to take.

Floor Joist Attibutes x|

& Hot Ralled

Cancel |
€ Cold Formed
Help |

Origin I Europe j

Size IUB 10164305487 EI
Grade I 5278 = l

3. Choose the Finish of the floor joist you want to use - you can use either Hot
Rolled or Cold Formed sections.
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ﬁ Caution If you have chosen section sizes and you subsequently
change the Finish the existing details will be permanently
removed you will have to choose new ones.

4. Ifyou want to use steel from a country other than that which is set in your
Preferences, then choose the country of Origin from the list of available
countries.

‘f Note The initial Origin setting will be that of the country which is
setinyour Preferences.

5. To enter the size of your floor joist click the ... button to the right of the
Section column whose size you want to set. You will either see the Steel
Section Data List or the Cold Rolled Section Data List for the country which is
currently set in your Preferences.

Steel Sections Cold Formed Sections

Il Data List - European Steel Seck x| Il Data List - European Cold Rolle x|

UB 127476413 Hybox 355 RHS B0x25:2.0
[0 [ B [ wi D [B [t
. M AR RE = «ff50 (= |20«
Universal Bez I REE O O Cold Rolled CF 5E O

AR

178 [ 102 | 19 30
Univerzal Col. 03 | 102 | 23 D Hybox 355 Rt a0 | 20
133 | 25 25
Fiolled Steel Ji an B Hybox 355 Sk a0
254 (102 | 22 40
Azpmmetric Be 25 O Hybox 355 CH B0 | 30 [ 30
28 40

Eolled Steel ©F 146 | 31 hd hd 40 [ 25 -

LCancel Details LCancel Details
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Pick the Type of section that you want to use from the left hand list and the
specific Section from the right. Once you have made your selection click
Select to return to the Floor Wizard dialog which will show your selected size.

Pick the Grade of material from the list of available grades.

Note If you choose Hybox sections, then the Grade box will show
5355, and you can not change this since these sections are
only available in this grade.

Once the details for your floor joist are correct click OK to return to the
graphical display of the structure. The floor joist will be updated to the
attributes which you have just defined.

Continue to identify floor joists until you have modified the properties of all
the floor joists that you require.
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1 8 Working with Floor Areas

You create, delete or change the properties of floor areas graphically. As with all
ancillary steelwork you must use the Structure window to work with floor areas.

Creating floor You can create floor areas by:

areas
Method Details
Single this option allows you to add new floor areas
into a particular location.
‘f Caution In this release of Fortal Frame the floors are not
involved in the design of the portal frames. Floors are

merely a way of adding ancillary steelwork into your model.

To create a floor, and its associated Floor window you can either use the Floor
Wizard, or you can create a floor directly using the Project Workspace.

To create afloor 1. Right click over the Floor icon (&) in the Project Workspace.

using the Project
Workspace 2. From the context menu that appears click New Floor...

x
Lewvel ID.DDD m

Reference IFIoor 1 Cancel |
Help |
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3. Enter the Level and Reference of the floor and click OK. The new floor will
be added to your structure, and a Floor window will be opened for it. You can
use this window to define the various floored areas you require.

To create floor  You must use a Floor window to define the floor areas in your structure. You can
areas singly either use the Floor Wizard to create a floor, or you can create one using the
Project Workspace.

h:?l é_fl [ﬁﬁfl 1. Click the Create, Single and Floor Area buttons (or choose the Select /
Create, Select / Single and Select / Floor Area menu options).

2. Click the bay in which you want to create the new floor area.

Floor Definition x|
Beam

V¥ Attach Lhs

¥ Attach Bhs

width 30000 m

— Prop:

& Regular Count: ID

© Irregular

3. Ifthe floor extends all the way across the area you have picked, then leave the
ticks against the Attach LHS and Attach RHS columns, otherwise clear the
ticks against the side which is unattached and the dialog will reconfigure to
allow you to specify the width of the floored area.
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‘: Note With this option you are defining a floored area which extends
over a single span, you can therefore not remove the ticks

against both Attach LHS and Attach RHS otherwise
you would have a completely free standing floor with no
connection whatever to your portal structure.

4. If necessary enter the Width for the floor.

5. If you want to space your floor props at equal centres across the span, then
click Regular and enter the number of props you want to create and Portal
Frame will calculate the appropriate centres for you.

E Example If you have a 30 m span frame and you specify a Count of 4
then Portal Frame will place these props at om, 12 m, 16
m, and 24 m effectively splitting the floor beam into 5 equal

bays of 6 m.

6. Ifinstead you want to create floor props at unequal centres, then click
Irregular and the dialog reconfigures to allow you to define the centres you
require between successive floor props.

Frop:
" Regular

ar Centres [m] I

Enter the distances between the props, separating them with commas.
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Example

If you enter centres of 4.5,6,6,4.5 you will create props at
4.5, 10.5,16.5,and 21 metres.

You can enter successive, identical values as a multiple
separated by an asterisk, *. So, for example, 6,6,6,6 is the
same as 4*6, so you could enter 4.5,2%6, 4.5 to create
frames at the same centres as those above.

7. Once the details for your floor areas are correct click OK to return to the
graphical display of the structure. All the floor areas on the grid line will be
updated to the attributes which you have just defined.

Deleting floor
areas

You can delete floor areas by:

Method Details
Grid Line | all floor areas on the selected grid line are deleted
Area all floor areas which lie wholly within the
selected area are deleted
Single the floor area you pick is deleted
Note These options only delete particular floor areas, they do not
delete the floor itself. If you want to delete the entire floor,
then you must do so using the Project Workspace.
Help see 'To delete an entire floor” on page 815.

To delete floor
areas by grid line

You must use the Structure window to delete the floor areas in your structure.
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7| 2| W

Click the Delete, Grid Line and Floor Area buttons (or choose the Select /
Delete, Select/ Grid Line and Select / Floor Area menu options).

Click the grid line along which the floor area(s) you want to delete lie. All
floor areas along this line are deleted.

Continue to identify grid lines until you have deleted all the floor areas that
you require.

To delete floor
areas by area

R

You must use the Structure window to delete the floor areas in your structure.

Click the Delete, Area and Floor Area buttons (or choose the Select / Delete,
Select/ Area and Select / Floor Area menu options).

Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All floor areas
which lie entirely within the area which you select are deleted.

Continue to identify areas until you have deleted all the floor areas that you
require.

To delete floor
areas singly

2| 2| o

You must use the Structure window to delete the floor areas in your structure.

Click the Delete, Single and Floor Area buttons (or choose the Select /
Delete, Select / Single and Select / Floor Area menu options).

2. Select the floor area that you wish to delete.
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3. Continue to identify floor areas until you have deleted all the floor areas that
you require.

To delete an entire
floor

In order to delete an entire floor you must use the Project Workspace.
1. Right click over the floor reference in the Project Workspace.

2. Pick Delete Floor from the context menu which appears. You will see the
Delete Floor dialog, which asks you to confirm the deletion.

Delete Floor x|

Fleaze confirm that pou wish to delete the
indicated floor.

‘Warning once the floor has been deleted it
cannot be retrieved!

The floor to be deleted :-
Floar 1

3. After you have confirmed that this is the floor you intended to delete click
Yes. The entire floor will be removed, including all its floored areas, floor
beams, floor joists and floor props. This information cannot be recovered, so
please use this facility with care.

Changing floor
area attributes

When you create floor areas you give the appropriate details for those floor areas.
If you need to make changes you can do so without deleting and re-creating
these floor areas.
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You can modify floor areas details by:

Method Details
Grid Line | all floor areas on the selected grid line are
modified to take the details you specify
Area all floor areas which lie wholly within the area
you select are modified to take the details you
specify
Single the floor area you pick is modified to take the
details you specify
Note These options only deal with particular floor areas, they do
not change the details of the floor itself. If you want to
change the Level or Reference of the floor, then you must do
so using the Project Workspace.
Help see 'To delete an entire floor” on page 815.

To modify floor
area attributes by
grid line

7| 2| o

You must use the Structure window to modity the properties of the floor areas in

your structure.

1. Click the Attributes, Grid Line and Floor Area buttons (or choose the Select
/ Attributes, Select / Grid Line and Select / Floor Area menu options).
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2. Click the grid line to the grid line 1-ward side of the floor area you want to
modify. The floor area you are working with will be highlighted. You will see
the Floor Area Attributes dialog which allows you to set the attributes that all

floor areas along this grid line are to take.

x
V¥ Attach Lhs
¥ Attach Bhs
Width ISD.DDD m
— Prop:
& Regular Count: |4
© Irregular Centres [m] IB.DDD

Note

the floored area.

The initial details in this dialog are those for the floor area
nearest to column line A on the line you select.

If the floor extends all the way across the area you have indicated, then leave
the ticks against the Attach LHS and Attach RHS columns, otherwise clear
the ticks and the dialog will reconfigure to allow you to specify the width of
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Note

Example

Note

If you are defining a floored area which extends over more
than one span, then if you leave the Attach LHS button
ticked the floor will span across the entire width of the first
floored span. Similarly if you leave the Attach RHS button
ticked the floor will span across the entire width of the last
floored span. If you remove the ticks against Attach LHS
orAttach RHS then the width you specify is that from
the first internal column in the span outward towards the
edge of the frame.

If you have a 3 span frame the columns will lie on column lines
A, B, Cand D. If you define a floor across the entire width of
the frame, then this will run between grid lines A and D. If you
then remove the tick against both the Attach LHS and
Attach RHS buttons the width which you specify for
Span No. 1is measured from column line B towards column
line A, and the width you specify forSpan No. 3 is measured
from grid line C towards grid line D.

If your floor area is only over a single span, then either
Attach LHS orAttach RHS must be ticked, otherwise
you would have a completely free standing floor with no
connection whatever to your portal structure.

If necessary enter the Width for each edge of the floor as appropriate.

If you want to space your floor props at equal centres across the span, then
click Regular and enter the number of props you want to create and Portal
Frame will calculate the appropriate centres for you.
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E Example If you have a 30 m span frame and you specify a Count of 4
then Portal Frame will place these props at 6m, 12 m, 16
m, and 24 m effectively splitting the floor beaminto 5 equal

bays of 6 m.

6. Ifinstead you want to create floor props at unequal centres, then click
Irregular and the dialog reconfigures to allow you to define the centres you
require between successive floor props.

Frop:
" Regular

ar Centres [m] I

Enter the distances between the props, separating them with commas.

E Example  If youenter centres of 4.5,6,6,4.5 you will create props at
4.5, 10.5,16.5,and 21 metres.

You can enter successive, identical values as a multiple
separated by an asterisk, *. So, for example, 6,6,6,6 is the
same as 4*6, so you could enter 4.5,2*6, 4.5 to create
frames at the same centres as those above.

7. Once the details for your floor areas are correct click OK to return to the
graphical display of the structure. All the floor areas on the grid line will be
updated to the attributes which you have just defined.

To modify floor  You must use the Structure window to modify the properties of the floor areas in
area attributes by  your structure.
area
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Click the Attributes, Area and Floor Area buttons (or choose the Select /
Attributes, Select / Area and Select / Floor Area menu options).

Position the cursor at one corner of the rectangle that will define your area.
Drag the cursor to the opposite corner. When you are happy with the
rectangle that has been drawn, release the mouse button. All floor areas
which lie totally within this area will be selected. You will see the Floor Area
Attributes dialog which allows you to set the attributes that all the selected
floor areas are to take.

Floor Definition

—B
Beam

V¥ Attach Lhs

Cancel

¥ Attach Fhs [ e |
. [z0.000 m M

— Prop:

& Regular Count: |4
© Irregular Centres [m] IB.DDD

Note The initial details in this dialog are those for the floor area
nearest to column line A and grid line 1 in the area you select.

If the floor extends all the way across the area you have indicated, then leave
the ticks against the Attach LHS and Attach RHS columns, otherwise clear
the ticks and the dialog will reconfigure to allow you to specify the width of
the floored area.
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Note

Example

Note

If you are defining a floored area which extends over more
than one span, then if you leave the Attach LHS button
ticked the floor will span across the entire width of the first
floored span. Similarly if you leave the Attach RHS button
ticked the floor will span across the entire width of the last
floored span. If you remove the ticks against Attach LHS
orAttach RHS then the width you specify is that from
the first internal column in the span outward towards the
edge of the frame.

If you have a 3 span frame the columns will lie on column lines
A, B, Cand D. If you define a floor across the entire width of
the frame, then this will run between grid lines A and D. If you
then remove the tick against both the Attach LHS and
Attach RHS buttons the width which you specify for
Span No. 1is measured from column line B towards column
line A, and the width you specify forSpan No. 3 is measured
from grid line C towards grid line D.

If your floor area is only over a single span, then either
Attach LHS orAttach RHS must be ticked, otherwise
you would have a completely free standing floor with no
connection whatever to your portal structure.

If necessary enter the Width for each edge of the floor as appropriate.

If you want to space your floor props at equal centres across the span, then
click Regular and enter the number of props you want to create and Portal
Frame will calculate the appropriate centres for you.
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E Example If you have a 30 m span frame and you specify a Count of 4
then Portal Frame will place these props at 6m, 12 m, 16
m, and 24 m effectively splitting the floor beaminto 5 equal

bays of 6 m.

6. Ifinstead you want to create floor props at unequal centres, then click
Irregular and the dialog reconfigures to allow you to define the centres you
require between successive floor props.

Frop:
" Regular

ar Centres [m] I

Enter the distances between the props, separating them with commas.

E Example  If youenter centres of 4.5,6,6,4.5 you will create props at
4.5, 10.5,16.5,and 21 metres.

You can enter successive, identical values as a multiple
separated by an asterisk, *. So, for example, 6,6,6,6 is the
same as 4*6, so you could enter 4.5,2%6, 4.5 to create
frames at the same centres as those above.

7. Continue to identify areas until you have modified the properties of all the
floor areas that you require.

To modify floor  You must use the Structure window to modify the properties of the floor areas in
area attributes your structure.

singly
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7| 2| | "

Click the Attributes, Single and Floor Area buttons (or choose the Select /
Attributes, Select / Single and Select / Floor Area menu options).

Select a floor area whose properties you wish to modify. You will see the Floor
Area Attributes dialog which allows you to set the attributes that this floor

area is to take.

Floor Definition x|

—B
Beam

V¥ Attach Lhs

Cancel |
Help |

¥ Attach Bhs

width 30000 m

— Prop:
& Regular Count: |4
© Irregular Centres [m] IB.DDD

If the floor extends all the way across the area you have indicated, then leave
the ticks against the Attach LHS and Attach RHS columns, otherwise clear
the ticks and the dialog will reconfigure to allow you to specify the width of
the floored area.

Note

If you are defining a floored area which extends over more
than one span, then if you leave the Attach LHS button
ticked the floor will span across the entire width of the first
floored span. Similarly if you leave the Attach RHS button
ticked the floor will span across the entire width of the last
floored span. If you remove the ticks against Attach LHS
orAttach RHS then the width you specify is that from
the first internal column in the span outward towards the
edge of the frame.
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Example

Note

If you have a 3 span frame the columns will lie on column lines
A, B, C and D. If you define a floor across the entire width of
the frame, then this will run between grid lines A and D. If you
then remove the tick against both the Attach LHS and
Attach RHS buttons the width which you specify for
Span No. 1is measured from column line B towards column
line A, and the width you specify forSpan No. 3 is
measured from grid line C towards grid line D.

If your floor area is only over a single span, then either
Attach LHS or Attach RHS must be ticked, otherwise
you would have a completely free standing floor with no
connection whatever to your portal structure.

If necessary enter the Width for each edge of the floor as appropriate.

If you want to space your floor props at equal centres across the span, then
click Regular and enter the number of props you want to create and Portal
Frame will calculate the appropriate centres for you.

Example

If you have a 30 m span frame and you specify a Count of 4
then Portal Frame will place these props at 6m, 12 m, 16
m, and 24 m effectively splitting the floor beaminto 5 equal
bays of 6 m.
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6. Ifinstead you want to create floor props at unequal centres, then click
Irregular and the dialog reconfigures to allow you to define the centres you
require between successive floor props.

Frop:
" Regular

ar Centres [m] I

Enter the distances between the props, separating them with commas.

E Example If you enter centres of 4.5,6,6,4.5 you will create props at
4.5, 10.5,16.5,and 21 metres.

You can enter successive, identical values as a multiple
separated by an asterisk, *. So, for example, 6,6,6,6 is the
same as 40, so you could enter 4.5,2%6, 4.5 to create
frames at the same centres as those above.

7. Continue to identify floor areas until you have modified the properties of all
the floor areas that you require.

To modify an  In order to edit a floor’s Level or Reference you must use the Project Workspace.
entire floor’s

details - Rightclick over the floor reference in the Project Workspace.
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2. Pick Edit Floor from the context menu which appears.

x
Lewvel ID.DDD m

Reference IFIoor 1

3. Amend the Level and Reference of the floor and click OK. The floor will
take your changed details.
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1

Scope

This chapter summarizes the scope of Portal Frame and covers the types of:
« portal span,

« section,

« bases and valley beams,
« haunches,

« additional steelwork,

« loadcases,

« loads,

+ design combination,

« member restraints,

« stability check.

Each of these is considered in turn in the following sections of this Engineer’s
Handbook.

Types of span

Portal Frame can design or check multi-span portal frames. You make up your
frames by incorporating spans of the following types:

« symmetrical standard pitched portals,
« asymmetrical standard pitched portals,
 monopitch portals,

« propped portals,

« flat top portals,

« mansard portals.
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Types of section

Portal Frame allows you to use:
« | and H shaped sections for any part of a portal span.

« Any type of section for a tie.

Types of base

You can define bases of the following types:
« pinned,
- fixed,

« spring - horizontal, vertical and rotational.

Valley beams

You can add a valley beam at any eaves point around your frame, specifying the
sections making up the valley and its horizontal, vertical and rotational
properties.

Types of haunch

You can add a haunch to a span at any eaves, knuckle or apex. these can be:
» cut from an I-section

+ built up from plate

Types of
additional
steelwork

You can include additional steelwork in any span of your frame:
* cranes,

- ties,

* parapets.

Types of
loadcase

The loads that you define can be included in loadcases of the following types:
« dead,

« imposed,

« wind,
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« crane (providing a crane has been added to a span).

Types of load You can define loads with the following types:

o full area,

« sheeting,

» area uniform distributed load,
- area varying distributed load,

e line uniform distributed load,
+ line varying distributed load,

+ point load,

e moment,

* wind,

e crane.

Design
combinations

You define your applied loads in loadcases, you then combine these loadcases
into a series of design combinations. You can apply the ultimate and serviceability
limit state partial safety factors which you want to use for each loadcase in the
design combination.

Design

You can either use Portal Frame to find acceptable sections for the geometry and
loading that you have defined (design frame mode), or you can use Portal Frame
to check whether a set of sections that you have specified are adequate (check
frame mode).

Automatic design

When Portal Frame finds section sizes for you it takes the section properties from
Property Files. The property files that are used depend on the country that you
have selected in your preferences. The sections in these files are sorted by serial
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size, and then by weight. This order is probably not the best for design. Portal
Frame therefore uses another file which lists the sections in the order in which
they are to be considered during the design (Order Files). If the first section
selected from the order file is found to be inadequate for a particular member,
then the next section size in the order file is taken and checked. The actual order
files and section property files will depend on the country that you have selected
in your preferences.

Help For further information on the Property Files and Order Files
see:
» FProperty Files” on page 529,
e 'Order files” on page 531.

In the order files the sections are listed in order of increasing weight and
increasing M, value with certain less desirable sections moved to the end of the

order files.

Check design

For a check design, you use the property files directly, selecting the sections that
you want to check. The actual sections that are available will depend on the
country that you have chosen in your preferences.

Help For further information on the Property Files see "Froperty
Files” on page 52.9.

Design checks
performed

Portal Frame performs strength checks for the columns, rafters and haunches in
accordance with:

+ Clause 4.2.3 of BS 5950-1:2000 for shear capacity,
« Clause 4.2.5 or Clause 4.2.6 of BS 5950-1:2000 for moment capacity,
+ Clause 4.8.3.2 of BS 5950-1:2000 for cross-section capacity.
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As you define each combination you can choose to include the effects of frame
imperfections. You can also choose whether you want to perform the ultimate
limit state checks and/or the serviceability limit state checks.

Again, on a combination by combination basis, you can opt to perform frame
stability checks in accordance with:

« SCI Publication 292,
 Clause 5.5.4.2 of BS 5950-1:2000 for formula swayl,

 Clause 5.5.4.2 of BS 5950-1:2000 for notional swayl,
» Clause 5.5.4.4 for the amplified moments method.

You can also check all frame members (whether tapered, uniform or cranked) for
out-of-plane stability in accordance with:

 Annex G Elastic,
» Annex G Plastic,
« Clause 5.3.3,

e Annex .1
 Clause 4.8.3.3.2,
» Clause 4.8.3.3.1.

Note When the program calculates the compressive strength of a
member, the approach given in Annex C of BS 5950 is
adopted.

Note When checking members for lateral torsional buckling, the

approach in Annex B of BS 5950 is used.

1. When the frame has 3 or more spans a Clause 5.5.4.3 snap through check is included for you.
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If you have defined restraints and out-of-plane stability checks for members you
can choose to automatically perform these as part of the overall design process.
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Setting-out Details

The following figures show the dimensions that you must give in order to define
eaves and apex connections. They also show those symbols that are referred to in
the calculations.

Setting out dimensions

Eaves haunch
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Setting out dimensions (Continued)

Apex haunch
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Theory and Assumptions

This section describes the theory used in the development of Portal Frame and
the major assumptions that have been made, particularly with respect to

interpretation of BS 5950-1:2000". A basic knowledge of analysis and design
methods for portal frames is assumed.

It should be noted that the figures used to illustrate the theory and assumptions
in this section are essentially diagrammatic; they are not supposed to represent
practical frame designs.
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An overview of Portal Frame’s engineering processes is given in the table below.

Engineering processes critical design combination
Input of data
Perform elastic
analysis & Yes Automatic No
minimum g design >
weight design mode?
(uniform frame) p
. y
Reduce
required plastic
moment values X
for effect of Perform elasic
axial load Y
Select section
sizes using
reduced plastic Reduce actual
moment values plastic moment
= values for effect
K of axial load
Determine
> section <
roperties
A p P.
Increase all Perform elastic- Perform elastic-
member sizes plastic analysis A plastic analysis
“‘ < oad factor
<1?
I Perform
ncrease member and
M No relevant haunch
Perform member sizes strength checks
member and
haunch
strength checks
optional check/ Perforr;\ frame A Sggﬁirtr;g]ir?fs
calculation stability checks
Re-sizing
required? - M
Y No Displ |
play results _
> or modify data -
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Engineering processes all other design combinations

Continue analysis
and design

Perform
elastic-plastic
analysis (ULS)

Perform elastic
analysis (SLS)

For each
factored combination
(if requested)

Perform member
& haunch strength
checks (ULS)

. ] A
optional check/
calculation Perform deflection
checks (SLS)

Perform frame
stability checks (SLS)

Calculate
foundation and
connection forces

Perform
fire analysis

Another
factored
combination?,

Display results, modify
data or perform member
stability checks
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Definitions

In this section, terms which have a special technical meaning in the context of
Portal Frame are explained.

Axial load factor

In certain stages of the analysis method, reduced plastic moment capacity (M,,)
values are calculated allowing for the effect of axial load. The loads are taken
from an initial elastic analysis of the frame and the M,,, values are then used in
the elastic-plastic analysis. Plastic re-distribution will alter the member forces
between those established for the elastic analysis and those for the elastic-plastic
analysis. For this reason, a factor is applied to the initial axial loads prior to
calculating the M,,, values. Portal Frame’s default value is based on experience at

CSC.

Help For information on altering the default axial load factor see
To set controls”on page 42.5.

Critical section

When the analysis model is generated by Portal Frame, it involves the geometry
and loading of the frame and points at which plastic hinges might occur. These
points are known as Critical Sections. Each critical section will not necessarily
be a point at which a plastic hinge forms. However, each plastic hinge will form at
a critical section, e.g. at a base or the underside of a haunch.

Critical sections are positioned by Portal Frame according to the geometry of the
frame. You have no control over the location of the critical sections. There are
some complex rules which Portal Frame follows in order to locate the critical
sections.

There are two types of critical section - those which are fixed to a particular
position on a member, i.e. Stationary, and those which Portal Frame can move
to points of maximum moment along members, i.e. Travelling.
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The travelling critical sections are moved during the elastic-plastic analysis of the
frame when plastic hinges would form at those points of maximum moment. A
point of maximum moment is determined assuming a parabolic distribution
which only strictly applies to uniformly distributed loading but is a good
approximation in most other cases. This can be checked by viewing the bending
moment distribution at a particular load factor. If it is then clear that the
approximation is not sufficiently accurate and a significant change in the bending
moment distribution exists away from the position of the travelling critical
section, then the particular frame must be considered beyond the current scope
of Portal Frame.

Note Once a travelling critical section has arrived at a point of
hinge formation, it becomes Stationary. [t canthennot be
moved by Portal Frame, even if the point of maximum
moment were to move as a result of redistribution of
moments. Such effects are usually small and make very little
difference to the final collapse.

False or “spurious’
mechanisms

In certain situations, a frame may contain enough hinges to form a mechanism
and yet will not collapse under the particular configuration of applied loads. This
is because at least one of the rotations required for the mechanism to cause
collapse is in the opposite sense to the bending moment at the hinge position.
Such a mechanism is termed False or Spurious.
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The problem of false mechanisms in elastic-plastic analysis was highlighted in an
article by Professor ] M Davies*; an example is shown in the figure below.

False or 'spurious’ mechanisms

For either of the mechanisms shown above, the only mode of failure would be in
sway and there is no theoretical reason for sway to occur under the loading
applied. However, if sway should occur in practice, this would reduce the
moment at one of the hinges and so would effectively stop the failure.
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CSC has developed routines which overcome this problem. When a possible
mechanism has been detected, Portal Frame checks that a rotation applied at the
final hinge position causes rotations at other hinges that have the same sign as
the corresponding bending moments.

Hinge reversal

When any hinge forms, all other current hinges are checked in order to ensure
that the applied bending moments are still equal to the reduced plastic moment
capacities. If the applied moment has reduced at a given section, then the hinge is
considered to have reversed, i.e. the member has regained its stiffness but has a
permanent plastic rotation. Subsequently, the member is treated as if no hinge is
present. The onus is on you to determine the restraint requirements for such a
hinge.

This check is carried out before testing for a possible collapse mechanism. If
formation of the ‘Final’ hinge causes another hinge to reverse, the analysis can
continue since a valid collapse mechanism has not been reached.

Maximum plastic
hinge rotation

Portal Frame checks against an upper limit on the rotation at any plastic hinge. If
any rotation exceeds the limit, the analysis is halted and the frame is deemed to
have collapsed, although a mechanism might not have occurred. Provided that
the limit is not exceeded at Ultimate Limit State (1oad factor 1.0), then the design
is valid. Otherwise, Portal Frame will give you an error message.

Research at Bradford University has indicated that well-restrained hinges in
sections classified as Plastic to BS 5950 cannot sustain rotations exceeding 6°
typically. This value has been adopted as a default by Portal Frame, although you
can change it if you feel that such a change is justifiable.

Help For information on altering the hinge rotation that you deem
acceptable see "To set limits” on page 417.
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Percentage of M,
for plasticity

In a symmetric portal frame, positions other than those hinge positions
identified by Portal Frame might be very close to collapse. These other positions
would not be shown on the bending moment diagram if the percentage of M,, for
plasticity were very close to 100. By entering a lower value, you can have points
where the moment is further below M, shown as plastic hinge positions. Also, the
stability checks will use this percentage value when determining the acceptability
of the various types of check.

Help For information on altering the percentage of Mp at which
plasticity will be indicated see "To set limits”on page 417.

Travelling critical
section

see “Critical section” on page 839.

Design method

Portal Frame uses the Elastic-plastic design method rather than the more
common Rigid Plastic method. In addition to determining the final collapse
mechanism for a structure, the elastic-plastic method gives information about the
redistribution process which takes place prior to collapse.

This method finds the order in which the hinges form, calculates the load factor
associated with each hinge formation and identifies how the bending moments in
the frame vary between each hinge formation.

The main advantage of the elastic-plastic design method is the ability to establish
the state of the frame at any load factor and not only at collapse. This allows a
more accurate determination of the bending moment diagram at the design load
factor.
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A comparison of the bending moment diagrams associated with the
elastic-plastic and rigid plastic design methods is given in the figure below. It may
be noted that the position of the point of contraflexure can vary throughout the
analysis process.

Comparison of bending moment diagrams

Positive M,

Elastic-plastic bending moment
diagram at load factor 1.0

Rigid plastic bending

moment diagram

defactored to load

factor 1.0 Negative M,

Analysis for the
critical design
combination

The analysis for the critical design combination depends on whether you are
checking sections that you have specified, or are designing the frame when the
section sizes will not be known.

Manual design

First stage

When performing manual design (i.e. specified section sizes are checked for
adequacy), the first stage is to determine the reduced value of plastic moment
capacity M,,, for each member group which allows for the presence of axial load.
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Second stage

Axial loads in all members are found from a linear elastic analysis of the frame,
which uses a standard stiffness matrix solution. A reduced plastic modulus (and
hence the M,,, value) may be calculated using equations given in the

SCI Guide to BS 5950°. As plastic re-distribution in the frame will alter the
member forces, a factor is applied to the axial loads prior to calculating the M,,,
values. You can alter this value when necessary.

As an alternative, you may specify M,,, values for some or all of the members as
part of the input data. This avoids the problem of the reduced capacity for a
group being based either upon the maximum axial load in any member in the
group, or upon an axial load that is much higher than that at a hinge position.
Specifying M, values in this way allows you to reduce pessimism. If you have
specified reduced capacities for all members, then the results of the analysis and
calculations described above are not taken into account; the elastic-plastic
analysis is performed using your specified values.

The second stage of the manual design process for the critical design
combination consists of an elastic-plastic analysis. This performs a linear elastic
analysis on the frame with additional terms in the stiffness matrix that represent
the application of unit rotations at critical sections (possible hinge positions).

Initially, the elastic behaviour of the frame is examined. The applied moment
M,,, at every critical section is compared to the M,,, value and a hinge is set at the
position with a maximum ratio of M, ,,, to M,,,. The load factor corresponding to

formation of this hinge is then calculated.

An arbitrary increment of load above this load factor is then applied in
combination with the effects of plastic rotation at the hinge. By examining the
rate of change of bending moment at other critical sections, the next hinge




Chapter 3 : Theory and Assumptions : 846

position may be determined. Factoring of the applied bending moment at that
position so that it is equal to the relevant value of M, will then give the load

factor corresponding to the formation of the second hinge.

The above procedure is repeated until a failure mechanism is found. This
approach corresponds to a conventional incremental approach to elastic-plastic
analysis, but, because the elastic analysis is not re-performed each time a hinge is
formed, it is considerably quicker.

It is important to note that the structure behaves elastically between hinge
positions. This is shown diagrammatically in the figure below which indicates the
changing state of a single mechanism through four stages of hinge formation.

Elastic behaviour between hinge positions

A

Load
T-»

_-cl
d
Deflection
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Automatic design

First stage

The automatic design route uses a minimum weight approach to determine
initial section sizes, then performs an elastic-plastic analysis identical to that
described in the section on Manual Design. If the frame or any of its members is
not adequate, the size is increased and the analysis is performed again.

You can control the checks that will force Portal Frame to increment the sizes of
the members of your frame above those needed to meet the basic strength
requirements.

Help For information see "To set controls” on page 425.

The first stage of automatic design commences with a linear elastic analysis for
the critical design combination (including an allowance for the frame
self-weight). This analysis is performed assuming uniform arbitrary section
properties.

The critical design combination is the one which Portal Frame uses to govern the
selection of sections; you specify which is the critical combination during input.

The results are used in order to determine a required plastic moment of
resistance M, value for each group of members that will give a minimum overall

weight for the frame. This approach follows that described by Professor ] M
5

Davies in his paper Approximate minimum weight design of steel frames>.
The approach gives required M, values (for each member group) which are a
close approximation to the 'true’ minimum weight values for most frame
geometries. Once the required M, values are established, Portal Frame selects
steel sections with capacities greater than those required. In some instances, it
might be possible to improve upon the selected sections by performing a manual
design.
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Second stage

(Third stage)

A point of note is that the weight of a member is assumed to be proportional to
its plastic moment capacity - this is a good approximation for most rolled
sections.

The second stage of automatic design consists of finding a suitable section size for
each member group, based upon the required M,,, values determined by the
minimum weight design as well as the required BS 5950-1:2000 section
classification — Plastic or Compact. The former requirement is satisfied by
using a method similar to that carried out in manual design (see above),
calculating a reduced plastic moment capacity M,,, which allows for the presence
of axial load.

Once the section sizes are known, the properties of all members and haunches
are found in preparation for an elastic-plastic analysis. The self-weight loading
for the current member sizes is also determined at this stage.

An elastic-plastic analysis is now performed using the trial section sizes. The
analysis is carried out in a similar way to that for manual design.

It is possible (although very unlikely) that the resulting load factor for the frame
would be less than 1.0. In such a case, each member group would be increased to
the next size that satisfies the requirements of the second stage of the automatic
design in the relevant design order file. The section properties would then be
re-calculated and the elastic-plastic analysis repeated.

Once the frame has a load factor greater than or equal to 1.0, the member and
haunch strength checks and the frame stability checks are performed (see below).
If any member (other than a haunch) fails these checks, all the members in its
group are increased to the next size that satisfies the requirements of the second
stage of the automatic design in the relevant design order file. The section
properties are then recalculated and the elastic-plastic analysis is repeated.
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Additional
controls on the
design process

In addition to the checks that are required by BS 5950-1:2000 Portal Frame allows
some other checks that can affect the sizes that it picks for the members of a
frame.

These checks are controlled from the Controls page of the Design Wizard.

Help For further information see "To set controls” on page 425.

Slenderness and
stability of internal
columns

For internal columns in symmetrical multi-span frames that are subject to
vertical loading only, the bending moments will be very small. This might cause
the initial designed member size to be unrealistically small where the choice of
member size depends upon bending moment alone.

Overall buckling of the internal column can be checked using the equation given
in Clause 4.8.3.3.2 of BS 5950-1:2000. In carrying out this check, a value of 1.0 is
used for m and the unrestrained length is assumed to be the clear height to the
underside of the eaves. For more information about this check see ‘Clause
4.6.3.2.2 check” on page 872

You can specify a slenderness ratio limit (defaulted to 250) for all internal
columns. The effective length will be taken as 1.0 times the clear height and the
resulting minor axis slenderness is checked against the limit you have set. This is
simply a robustness requirement (and not a code check) so that you can ensure
that you have a reasonably sized, robust column at that position.

The overall buckling check is carried out by Portal Frame on completion of the
elastic-plastic analysis since it is only at this stage that details of the forces and
moments are known. In the event that this check fails, an additional pass through
the elastic-plastic analysis is carried out.
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Member
strength checks

Member strength checks are performed at ten points on the column (from the
base to the underside of the haunch), at twenty points on the rafter (from the
sharp end of the haunch to the apex) and at five points in the eaves haunch and
apex haunch.

Additionally, any other points of interest (such as the start and end positions for
distributed loads and the positions of application for point loads or point
couples) are checked. The results at the most severe positions for moment, for
shear and for combined axial force and moment are displayed for your
convenience.

The checks on section classification, shear force, bending moment and combined
axial force and bending moment are performed in accordance with
BS 5950-1:2000 unless noted otherwise in the following sections.

Section
classification

The classification of the basic (two flanged) cross-section is determined using
Table 11 and Clause 3.5 of BS 5950-1:2000.

Rafters, columns and haunches can be classified as:
» Plastic (Class 1)
+ Compact (Class 2)
+ Semi-compact (Class 3)

Slender (Class 4) sections are not allowed.

The following restrictions are applied as to when a particular classification is
acceptable:
- If a plastic hinge exists at a particular cross-section at a load factor less than
1.0 (the ultimate limit state load factor), then the section classification must be
plastic (Class 1).
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« If the frame is plastic (that is at least one hinge forms before a load factor of
1.0 is reached) and there is:

+ no hinge at the particular cross-section at any load factor,

« a hinge at the particular cross-section which only occurs at a load factor
greater than 1.0.

then the minimum section classification is compact (Class 2).
« If the frame is elastic (that is no hinges occur below a load factor of 1.0), then
the section must have the minimum classification of semi-compact (Class 3).

The flanges and the web are classified separately and the overall classification of
the section is the worse of these.

Shear capacity

The member shear capacity is determined in accordance with Clause 4.2.3 of BS
5950-1:2000. Where the applied force exceeds 60% of the capacity, the high shear
condition applies to the bending capacity checks (see the following section).

All T and H sections have depth-to-thickness ratios less than the limiting value of
70x €, so that the shear buckling checks of Clause 4.4.5 have not been included in
Portal Frame.

Bending moment
capacity

The bending moment capacity for the member is calculated using the equations
given in Clause 4.2.5 of BS 5950-1:2000 for plastic, compact and semi-compact
sections. The level of shear (low or high) in the section under consideration
governs which sub-clause is used.

Axial capacity

The axial capacity (tension and compression) for the member is calculated to
guard against the possibility of not identifying a failure when the moment is zero
and the ‘alternative’ formula for cross-section capacity in Clause 4.8.2.3 is used.
The capacity is based on the gross section area and does not include for the effect
of any holes.
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Note The compression resistance of the member is a buckling
check and is covered in the member stability checks.

Help For further information see "Frame stability checks” on
page 657.

Cross-section
capacity

The cross-section capacity check covers the interaction between axial force and
bending moment in accordance with Clause 4.8.2 and Clause 4.8.3.2. For portal
frames there is no minor axis bending, furthermore Portal Frame uses the
absolute values of the force and moment which allows the formulae to be
simplified and used irrespective of the sense of the load.

For plastic (Class 1) and compact (Class 2) unhaunched sections in the low shear
condition the cross-section capacity is calculated in accordance with Clause
4.8.2.3. For semi-compact (Class 3) sections the simplified method in Clause
4.8.3.2(a) is used.

The high shear condition is generally rare in portal frames and therefore the
requirements of Annex H.3 have not been implemented. This condition is
deemed beyond the scope of the current version of the program and will yield a
Beyond Scope status for this check.
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Haunch
strength checks

Haunch
classification

The capacity of haunched members is checked at sections 1 to 5 inclusive as
shown in the figure below. The length between sections 5 and 6 forms the
transition between the haunched portion and the uniform portion of the rafter.

Positions of haunch checks

slope length

/< First point checked

Additionally, any other points of interest (such as the start and end positions for
distributed loads and the positions of application for point loads or point
couples) between sections 1 and 5 are checked. Strength checks are carried out
for both eaves and apex haunches.

The checks are similar to those performed for the member checks (see “Meniber
strength checks” on page 850) but differ in detail because of the approach to
classification for haunched members (see below).

Firstly the haunch is idealised into a three flange section without root radii.
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Note This introduces a small amount of conservatism into the
classification since the depth of the web when calculating the
d/ tratio will be slightly larger than that for the rolled
section of the rafter.

The flanges and webs of the haunch sections are classified separately.

For a three flanged section the classification of the flanges is not independent of
the load. For positive moments the flanges of both the rafter and the haunch
sections are classified since it is not certain whether the middle flange is in
tension or compression. For negative moments the rafter flange only is classified
since it is extremely unlikely that the haunch flange will be in compression in this
bending condition.

For the webs the d/t ratios of the section and the haunch are determined. If both
of these are <40 €, then the webs will be stable even if they are at full p,
throughout. Hence under any combination of axial load and bending the webs
are plastic.

If the d/t ratio for either web is >40 €, then the r, value for both the rafter and the
haunch section is calculated in accordance with Clause 3.5.5(b) of BS
5950-1:2000. These values are checked against the semi-compact/slender limit. If
either of these are found to be slender, then the section is failed since slender
sections are beyond the scope of this version of Portal Frame.
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Provided that the webs are not slender and the flanges are classified either as
plastic or compact, then the effective section is determined in accordance with
the requirements of Clause 3.5.5(b) of BS 5950-1:2000. This effective section
varies depending in whether the depth of one or both of the webs is >40 € as

shown in the figure below.

Effective sections
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The section is then deemed to be Effective Compact (Class 2) and its plastic
modulus is defined as S .

If any flange is neither Plastic or Compact, then the web classification is taken as
semi-compact (Class 3).

The overall classification of the section is the worst of the web and flange
classifications.
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Shear capacity

This is determined using the shear capacity equation in Clause 4.2.3 of
BS 5950-1:2000. The depth of the section is calculated using one of the following:

« the total depth of the haunched member for a rolled section haunch,
« the total depth less the bottom flange thickness for a built-up haunch.

The shear area uses this depth and multiplies it by the minimum web thickness.

Where the applied force exceeds 60% of the capacity, the high shear condition
applies to the bending capacity checks (see Bending moment capacity” on
page 856)

The check on the limiting depth-to-thickness ratio needed to avoid shear
buckling is performed on both the rafter web and the haunch web. This assumes
that the middle flange prevents buckling over the full depth of the haunch. For
the rafter component and for haunches fabricated from a section cutting, the
limit is taken as 70€. For a haunch which is fabricated from plates (a built-up
haunch) a limit of 62¢ is applied.

No shear buckling calculations are performed, but a warning is given if the above
limits are exceeded.

Bending moment
capacity

The bending moment capacity for the member is calculated using the equations
given in Clause 4.2.5 of BS 5950-1:2000 for plastic, compact or semi-compact
sections. As for the member checks, the level of shear (low or high) in the section
under consideration governs which sub-clause is used.

Axial capacity

The axial capacity (tension and compression) for the haunch is calculated for
completeness only. The capacity is based on the gross section area and does not
include for the effect of any holes.
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Note The compression resistance of the member is a buckling
check and is covered in the member stability checks.

Help For further information see "Frame stability checks” on
page 657.

Interaction
between axial
force and bending
moment

The interaction between axial force and bending moment is checked for plastic,
compact or semi-compact sections using the equation given in Clause 4.8.3.2(a)
of BS 5950-1:2000. The effective area for cases with axial tension is assumed to be
equal to the gross area, so that the expression equates to that given in Clause
4.8.2. The form of the equation means that the interaction check will fail if the
axial capacity of the member cross-section is exceeded. Nevertheless, a separate
check is carried out for axial capacity.

If the high shear condition occurs, the action taken will be identical to that for the
main member strength checks (see ‘Cross-section capacity” on page 852)

Frame stability
checks

Four main checks are available:
o SCI Publication P292,

« Formula sway to Clause 5.5.4.2,

+ Notional sway to Clause 5.5.4.2,

« Amplified moments method to Clause 5.5.4.4.
Both the formula and notional sway checks include a snap through check when
this is appropriate.

Certain individual members are also checked for in-plane buckling.

Any of the sway stability and snap-through checks can be used as check
conditions for any design combination. Then, failure will simply be reported to
you using the normal results process.
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SCl publication
P292

In this method the load factor at failure, A, is calculated from the first order
collapse load factor, A, It uses the principle of Conservation of Energy in the

deflected structure. This makes it a more general method that can readily be
applied to rigid-plastic or elastic-plastic analysis.

When considering a rigid-plastic analysis, a hand method can be developed that
uses the Virtual Work of the collapse mechanism - this is mathematically
identical to applying the principle of Conservation of Energy.

The theory behind both the hand method for rigid-plastic analysis and the
method suitable for implementation within elastic-plastic analysis software is
described in the Steel Construction Institute publication, P-292, “In-plane

stability calculations for portal frames™". Full details with examples of the hand
method are contained in that publication.

For both methods the Conservation of Energy can be expressed in terms of the
increment of energy for an infinitesimal increment in deflection. Thus the
method calculates the load factor at failure from the equation:

dU; ;¢ +dU, 5, =dUy,

where

dU;,s= theincrement of energy released by the loads at failure

dU, ,s= theadditional increment of energy released by the loads due to
second-order effects

dU,;; = theincrement of energy absorbed by the frame in first-order
behaviour in both elastic curvature and plastic hinge rotation

1. CS.C. (UK) Ltd. are pleased to have been able to collaborate very closely with the Steel Construction
Institute, and in particular Mr. C. M. King, in the development of the methods contained in this
publication.
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Energy released

Energy absorbed

The failure load factor, A, can now be introduced in the above equation which,
with some rearrangement, will give a direct determination of A.

}\f= )\p X (1 - Uasz/dUMT)

The method (Conservation of Energy) for calculating the load factor at failure,
A, relies on determining the increment of energy released by the load effects and
that absorbed by the frame. The increment should be as small as possible. This
requires that a prediction be made of the forces and deflections around the frame
at a load factor that is very close (in this case 99% of )\p) to the collapse factor, 7\p.
This load factor is called A}

The increment of energy released by the loads due to second order effects, dU,, ,,
has two components:

dU, =3P, xd5,, +Z[P,xds

where
P, = the member axial forces from the first order analysis at collapse
enhanced to allow for second-order effects
dd,, = the increment of the rigid body movement between A ,"and A ,
in the line of action of the axial force in the member, P,
ds= the increment in the shortening of the member due to

curvature between )\p’and )\p

The first term is called the “rigid body movement term” and the second term is
called the “shortening due to curvature term”.

The increment of energy absorbed by the frame in bending, dU,,,, has two
components:
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dUy, =IMx dk+ %M, x db

where
M= the values of moment around the frame
dk = the increment of curvature associated with the moments, M,
around the frame between )\p’ and )\p
M, = the reduced plastic moment of resistance of the members at
the hinge position
do = the increment of rotation at each of the hinge positions

between )\p’and )\p. This can be zero if the hinge is the last one
to form or has a “fixed rotation” (reversed hinge)

The first item is called the “moment curvature term” and the second term is
called the “hinge rotation term”

Sway check
methods

Notional Sway Check

These are performed in accordance with Clause 5.5.4.2 of BS 5950-1:2000. The
two checks are described below.

The Notional Horizontal Forces Sway Check has a different formulation for those
Design Combinations containing gravity loads only and for those containing
horizontal loads. In this context gravity loads are taken to mean Dead and
Imposed loadcase types (even though horizontal loads can be included in such
loadcases) as well as Crane load types when these are vertical and are not acting
in conjunction with horizontal crane loads. On the other hand, any design
combination containing the Wind loadcase type or horizontal crane loadcase
type is considered as having horizontal loads.
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Gravity loads

Certain restrictions are applied to the use of the Sway Check Method (in both the
notional loads and formula guises). These are geometrical checks based on the
dimensions of each span. The check is valid if:

« the span divided by the mean height of the columns (measured from base to
eaves) is less than or equal to 5.0. Thatis L/ (h, + h,)/2< 5.0

« the height of the apex above the tops of the stanchions is limited to a
proportion of the span (see Figure 18 in BS 5950-1:2000).

One further restriction is the allowance for the stiffening effects of the cladding.
This is not permitted when considering gravity loads only, but is allowed when
the design combination includes wind loads.

The notional sway check can not be used for tied portals.

In this check notional horizontal loads are applied to the frame. The resulting
horizontal deflection at the top of each column is checked against the
base-to-eaves distance divided by the factor that you specified on the Limits page
of the Design Wizard (default 1000). If the deflection for any column exceeds the
limit, then the frame has failed the check.

Note As well as an height over limit, you can set an absolute limit
in mm, or you can specify that no limit is to be applied.

Note For gravity loading no allowance should be made for the
restraining effect of cladding.

In order to perform this check, you must have selected this option for a particular
design combination in the Design Wizard. If a column has two eaves levels, the
horizontal load is split between each level and the check is also performed at each
level. Any point loads applied to the column (e.g. crane loads) are considered to
act at their point of application, not at the eaves.
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Horizontal loads

Simplified Formula
Sway Check

For design combinations containing wind loadcases the approach is different.
First, an estimate of the critical buckling load factor for sway modes is made for
each column using the formula:

A =h,/(200%5))

Note BS 5950-1:2000 allows you to take account of bracing
and/or sheeting to reduce d..

Note If A sc < 5.0, then the frame is not suitable for treatment in

such a simple fashion under this loading regime. The status of
the check will be set to Beyond Scope and the check will fail.

The minimum value of the elastic critical buckling load factor for sway modes
considering all the stanchions in the frame is then used to determine the required
load factor (at collapse), A ,.

A=A /N — 1)

The Formula Sway Check has a different formulation for those design
combinations containing gravity loads only and for those containing horizontal
loads. In this context gravity loads are taken to mean dead and imposed loadcase
types (even though horizontal loads can be included in such loadcases) whilst
any design combination containing a wind loadcase type is considered as having
horizontal loads. Design combinations containing the crane loadcase type are
specifically excluded from the Formula Sway Check.

Certain restrictions are applied to the use of the Sway Check Method (in both the
formula and notional loads guises). These are geometrical checks based on the
dimensions of each span. The check is valid if:
« the span divided by the mean height of the columns (measured from base to
eaves) is less than or equal to 5.0. Thatis L/ (h,; + h,)/2< 5.0
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« the height of the apex above the tops of the stanchions is limited to a
proportion of the span (see Figure 18 in BS 5950-1:2000).

In addition you can not choose the Formula Sway Check in the following
conditions:
« the design combination contains a crane loadcase type,

« the frame has one or more valley bases.

Caution If the frame is subject to significant concentrated loads from
valley beams or other sources, then this check is not
appropriate. However it is not possible for Fortal Frame to
determine what constitutes a significant concentrated load.
This is a matter for your judgment, you should only use this
check if you deem that there are no significant concentrated
loads in this design combination.

The Formula Sway Check can not be used for tied portals.

Gravity loads  In the calculation of the arching ratio (omega — Q) the haunches are included
because plastic failure of the rafter can occur only over the un-haunched length.

This check cannot be performed for any span which has:
« one or more of the columns omitted (e.g. for valley bases),

« two rafters of a different size,
as the equation is then meaningless.

Horizontal loads  For design combinations containing wind loadcases the approach is different.
First, an estimate of the elastic critical buckling load factor, A, for sway modes is

made for each span using the formula in the code.
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Note If A ;¢ < 5.0, then the frame is not suitable for treatment in

such a simple fashion under this loading regime. The status of
the check will be set to Beyond Scope and the check will fail.

The minimum value of the elastic critical buckling load factor for sway modes
considering all the spans in the frame is then used to determine the required load
factor (at collapse), A ,.

)‘r = )\sc/()\sc =1)

Snap-through
stability checks

A check on the snap-through stability of the frame can be performed when there
are more than two spans. The check is applied using the equation given in Clause
5.5.4.3 of BS 5950-1:2000.

Instability could occur in a given span through spreading of the columns and
inversion of the rafters causing the beneficial effect of axial thrusts from adjacent
spans to be lost. As a consequence, this check is not applicable to monopitch
spans.

Furthermore, the check is not carried out if columns have been omitted from the
particular span, as the equation is then meaningless. Another constraint is that
the average rafter slope must lie between 0° and 45°, as the equation is not
suitable for a value of 0° and snap-through is very unlikely for slopes greater than
45°.

Amplified
moments method
check

In this method the required load factor (A,) is determined from Clause 5.5.4.4.
This is the Ultimate Limit State load factor at which the forces and moments
around the frame are determined using the results of the first order elastic-plastic
analysis for the individual design combination.
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In-plane buckling
of individual
members

This method requires the determination of the elastic critical buckling load
factor, A,;;. This is determined directly from an elastic buckling analysis of the

frame for each design combination.
If A, is greater than 10 then A, is taken as 1.0. Otherwise A, is determined from,
)\r = 09x )\crit/()\crit -1)

If A, is less than 4.6, the amplified moments method is not suitable for this

frame and design combination. Portal Frame sets a design status for the design
combination to /nvalid.

For most structures, all the members resisting axial compression must be checked
to ensure adequate resistance to buckling about both the major and minor axes.

For portal frames checked for in-plane stability using one of the methods in
Clause 5.5.4 of BS 5950-1:2000, in-plane buckling is not the critical design case
for most members. These members include those in which both:

» axial compressive loads are relatively low, and

- relatively large bending moments occur away from the maximum strut action
moments.

For such members the strut action moment is so low relative to the maximum
moments that separate checks for in-plane buckling are not required. Exceptions
to this are:

« internal columns where no significant ‘step’ exists,
« pinned props,
» rafters in tied portals.

For such members a Clause 4.8.3.3.2(a) check is performed.
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Analysis for
other design
combinations

All selected design combinations, other than the Critical and the Fire condition
(if specified), are analysed in a similar way to that for manual design for the
critical combination (see "Manual design” on page 844). Thus, when in automatic
design mode, re-sizing of members and re-analysis of the frame is not performed
if any design checks fail in design combinations other than the critical.

It is important to note that the values for reduced plastic moment capacity M,,,

are not re-calculated for each combination, i.e. the values for the critical
combination are used throughout.

For details of the analysis performed for the Fire condition see Firz analysis” on
page 868

Frame
imperfections

Clause 2.4.2.3 of BS 5950-1:2000 states:

“To provide a practical level of robustness against the effects of incidental
loading, all structures, including portions between expansion joints, should
have adequate resistance to horizontal forces.”

For gravity load design combinations (those including only dead and imposed
loadcases) this is achieved by applying the notional horizontal forces given in
Clause 2.4.2.4. For other design combinations (those including wind and crane
loadcases) there will generally be sufficient horizontal load present to ensure this
level of robustness. For design combinations that include crane loadcases this is
deemed always to be the case. For those containing wind loadcases the code
requires that the wind loads should be not less than 1.0% of the dead load applied
horizontally. Portal Frame assumes this to be the case, and so for design
combinations containing wind loadcases the inclusion of notional horizontal
loads is deemed unnecessary.
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Determination of
notional horizontal
forces

Application of
notional horizontal
forces

Notional horizontal forces are applied to allow for the effects of practical
imperfections in the structure, for example the lack of verticality. They are taken
as 0.5% of the factored vertical dead and imposed loads applied at the same level.

You can set up design combinations, which, although they contain only dead and
imposed loadcase types, do not need to include for the effect of frame
imperfections. An example of such a design combination would be one which
contains a loadcase relating to snow drift loads. In this case the design
combination does only include dead and imposed loadcases. However the
asymmetric drift loading introduces sufficient asymmetry (the tendency to
deflect horizontally) that this is an adequate substitute for the notional horizontal
forces. In any case snow drift loads could be interpreted as pattern loading
which the Code specifically excludes from being combined with notional
horizontal forces.

Thus Portal Frame gives you control on whether to include the effects of notional
horizontal forces in each design combination. Furthermore, the notional
horizontal forces should be applied only in one direction at a time. Except in the
simplest of frames it is impossible to determine the most onerous condition for
any given design combination. Portal Frame allows you to specify in which
direction the notional horizontal forces are to act — left-to-right or right-to-left.
Once you have specified that a design combination is to include notional
horizontal forces and their sense Portal Frame adds the appropriate loads for you
automatically.

Notional horizontal forces from the vertical rafter loads are applied at the eaves.
Any specific axial loads in the stanchions (for example crane loads) are applied at
the same position as the original load. Equal and opposite forces are applied at
the bases to form a closed system such that they do not contribute to the total
horizontal loading on the frame. Thus, for example, at a split eaves if notional
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horizontal forces of 0.7 kN and 0.9 kN are applied left-to-right at the lower and
upper eaves respectively, then a horizontal load of 1.6 kN right-to-left must be
applied at the column base.

In design frame mode the notional horizontal forces are excluded from the
analysis model for the approximate minimum weight design solution. Their
effect is nearly always relatively small and, as such, should not influence the
choice of section size. They are included in the subsequent elastic-plastic
analyses.

Serviceability
limit state

Deflections at the serviceability limit state can be checked using the results from a
linear elastic analysis of the frame. The design combinations that you have
specified during input for this purpose are assumed to have suitable load factors
and plasticity is not expected at any point within the frame.

You may specify deflection limits for vertical movement at apices or horizontal
movement at eaves, either as a proportion of the relevant dimension or as an
absolute value.

In order for the checks to be performed, you must have selected at least one
design combination for serviceability checking. If the actual deflection exceeds
the specified limit at any of the apex or eaves positions, the check is considered to
have failed. Re-sizing of members and re-analysis of the frame is not performed if
this occurs.

Fire analysis

The fire analysis performed by Portal Frame is based on BS 5950: Part 8’.

The term boundary is taken as that described and defined in Clause 14.4 and
Appendix E of Approved Document B of the Building Regulations 2000°. The
basic performance requirement of the Building Regulations is that fire should not
be able to spread to adjacent properties.
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For portal frames in which the external walls and their supporting structure
(columns) are required to be fire-resisting due to boundary conditions, the Steel

Construction Institute document’ provides a method for calculating the
overturning moment which is applied to the column and the base as a result of
the collapse of an unprotected rafter member. Portal Frame calculates this
overturning moment.

You can then check the capacity of the column bases using the Fastrak Column
Base program or by hand and thus demonstrate that the fire-resisting elements
remain stable. Consequently, the spread of fire across the boundary would be
prevented and the performance requirements of the Building Regulations would
be satisfied.

Position of
boundaries

Portal Frame assumes that any external column is at a boundary, so that both
boundaries are checked for a single-span frame. The left-hand or right-hand or
both boundaries can be checked for a multi-span frame.

If only one side of a single-span frame is adjacent to a site boundary, then the
results produced by Portal Frame for the other side are for information only and
need not be used for designing the column base see Section 8.2 of the Steel

Construction Institute document’.

Design
overturning
moment

The overturning moment at any boundary is taken as either the calculated
over-turning moment or 10% of the plastic moment of resistance of the column,
whichever is the greater.

The Steel Construction Institute document’ recommends that a column in a
monopitch portal frame should be designed for 25% of the plastic moment of
resistance (implying that an overturning moment based upon loads from the
collapsing rafters need not be calculated). This recommendation would give an
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abrupt jump in the design moment between a standard portal frame with a small
rise and a monopitch, whereas there is likely to be a smooth transition in reality.
For these reasons, the recommendation is not implemented in Portal Frame.

Internal supports

Internal supports (e.g. columns) are assumed to remain in place during a fire
because of :-

- an adequate level of fire resistance,

- stability being provided by other members.

The Steel Construction Institute document” justifies this assumption by stating
that the internal column will generally undergo only a partial collapse and this
will not significantly increase overturning moments on external columns in most
cases.

The Steel Construction Institute document® recommends that unprotected props
should be ignored and hence the full span from main column to main column be
assumed in the calculation of the overturning moment. For a propped portal,
Portal Frame therefore gives a status of ‘beyond scope’ and does not perform the
tire check. If you model the frame using two monopitch portals back-to-back
Portal Frame assumes that the ‘prop’ is fire protected and hence bases the
overturning moment on the shorter span from the boundary (main) column to
the internal column (prop).

Frames with spring
bases

The Steel Construction Institute document’ does not cover portal frames with
spring bases.

Caution If this condition arises Fortal Frame will issue a warning
and will treat any columns with spring bases as if they had a
pinned base when performing the fire analysis. You must take
responsibility for this action.
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Valley bases

The case where a span contains a valley base at an external column is outside the
scope of Portal Frame and so the fire check will not be performed if requested for
such a span.

If a valley base is specified for any internal column in a multi-span frame, the

assumptions made in the Steel Construction Institute document® might be
invalidated and so a warning message is issued by Portal Frame.

Fixed bases

The Steel Construction Institute document” states that frames with fixed bases
need not be checked for the fire condition. if you specify a boundary at a column
having a fixed base, Portal Frame will issue a warning and will treat the column as
if it had a pinned base when performing the fire analysis.

Member
stability checks

You can select the stability checks for each member. This will depend upon the
state of stress (i.e. elastic or plastic) and the type of restraint that is present (i.e.
lateral restraint to inner or outer flange, or torsional restraint). Portal Frame
identifies whether a restraint lies within D/2 of a hinge, where D/2 is a distance
equal to half the depth of the rafter or column in which the hinge occurs.

BS 5950-1:2000 clause 5.5.5 indicates that a point of contraflexure may be taken
as a torsional restraint. However, you should be aware that the points of
contraflexure on a given frame can be subject to a change of position at each
hinge formation. The point of contraflexure shown on the Member Stability
screen is that given at the ultimate limit state (1oad factor 1.0).

The checks that can be performed by Portal Frame are described below.
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Clause 5.3.3 check

The Clause 5.3.3 check is a limiting length check based upon the member section
properties and the maximum axial load within the checked length. It can be
conservative, and, with one exception, must be applied to the segment adjacent to
a plastic hinge.

The exception is for the segment that extends into the eaves haunch when a hinge
exists at the sharp end. Providing the haunch remains elastic for its entire length,
then a 5.3.3 check is not essential and an alternative check can be used (see
Clause 5.3.5.1).

You may request the check to be carried out between two specified positions
which are restrained either torsionally or laterally (to the compression flange).
The maximum axial load between the two points will be used in the check. The
length between the restraints can be of uniform or tapered section. The axial
stress, if tensile, is set to zero for this check.

For tapered sections, the various terms in the equation given in Clause 5.3.3 are
chosen so as to minimise the allowable distance, e.g. the minimum value for
radius of gyration in the length between restraints is used.

An allowance is made for moment gradient in a uniform section, but subject to
other limiting criteria (see Clause 5.3.3(b)) this can improve the limiting length.

Clause 4.8.3.3.2
check

An overall buckling check on a length between two specified compression flange
restraint positions may be carried out in accordance with Clause 4.8.3.3.2(a) of
BS 5950-1:2000. Only the second formula for out-of-plane buckling is used since
in-plane buckling is taken into account using the methods for sway stability
described earlier. The check can be used for uniform sections of any valid
classification.
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Clause 4.8.3.3.1
check

When used in the apex haunch area the improvement in the section properties
provided by the haunch is ignored. That is the section is assumed uniform.

This check also ensures that the length will not undergo lateral torsional
buckling.

The axial force, if tensile, is set to zero for the check.

An overall buckling check on a length between two specified compression flange
restraint positions may be carried out in accordance with Clause 4.8.3.3.1(a) of
BS 5950-1:2000. Only the second formula for out-of-plane buckling is used since
in-plane buckling is taken into account using the methods for sway stability
described earlier. The check can be used for tapered sections of any valid
classification.

When used in the apex haunch area the improvement in the section properties
provided by the haunch is included. For all tapered sections the value of the
uniform moment factor m, is taken as 1.0.

This check also ensures that the length will not undergo lateral torsional
buckling.

The axial force, if tensile, is set to zero for the check. For tapered lengths, the
minimum values of radius of gyration and gross area are used in the
determination of the compression capacity, even though the values may occur at
opposite ends of a length. Sections are considered to be welded (for the purpose
of calculating the compressive strength) only if a built-up haunch is present.

Annex B.2.5 of BS 5950-1:2000 does not give any guidance for the calculation of
slenderness correction factor when the flange area ratio Ry is less than 0.2. In such

a case, Portal Frame will issue a warning and terminate the check.




Chapter 3 : Theory and Assumptions : 874

Annex .1 check This annex provides alternative calculations to the approach in Clause 4.8.3.3.2
for the overall buckling resistance of a segment. This annex can only be used for
doubly symmetric cross-sections in members which are of uniform section and
which are plastic (Class 1) or compact (Class 2). In portal frames there are no
minor axis moments and so the simplified formulae given in Clause I.1(a) are
used. As with the Clause 4.8.3.3.2 check detailed previously only the out-of-plane
buckling need be checked.

This check is carried out for a segment between compression flange restraints
and as part of an Annex G check.

‘: Note IfA, = 85.8% g, then the Annex .1 check will yield the same
results as a Clause 4.8.3.3.2 check.

For this check tensile forces are taken as zero.

Annex G checks The checks described in Annex G of BS 5950-1:2000 are applicable to a length
between torsional restraints which has intermediate lateral restraints to the
tension flange. Their implementation within Portal Frame is described below.

After the Annex G checks have been performed, Portal Frame also examines all
portions of the length that lie between intermediate restraints and applies an
appropriate check to each. There must be at lease one intermediate restraint
specified.

A typical use for these checks would be with a length which had failed a Clause
4.8.3.3.2 check due to lack of restraint to the compression flange but which was
stabilised by purlins connected to the tension (top) flange.
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Annex G Plastic
Check

Annex G Elastic
Check

Either uniform or tapered members may be checked, using G.3 of

BS 5950-1:2000. The checks can be performed even if plasticity does not occur
within the un-haunched section of the length under consideration. The axial
force, if tensile, is set to zero for either check.

A warning is issued by Portal Frame if the calculated value of slenderness
correction factor n, or any of its constituent terms R exceeds 1.0, although the

check is not terminated.

It should be noted that the S, values used in the calculation of R are determined at
each section for haunched members.

The equation for limiting length L, given in G.3.3.3 of BS 5950-1:2000 contains a
discontinuity for certain combinations of yield stress, modulus of elasticity and
torsional index x In order to solve this problem, the value of the bracketed term
in the denominator of the equation is limited to a minimum value of 0.05 and the
value of x is re-calculated accordingly.

This revised value is also used when calculating ¢ and avoids the possible
discontinuity in the relevant equation. It is important to note that the revised
value of x is used for the Annex G checks only.

Either uniform or tapered members can be checked, using G.2 of BS 5950-1:2000.
The checks will not be allowed if plasticity occurs within the length under
consideration. The axial force, if tensile, is set to zero for either check.

The checks will be terminated if the slenderness correction factor n, or any of its

constituent terms R exceeds 1.0, as this is beyond the scope of BS 5950-1:2000. It
should be noted that the Z__ values used in the calculation of R are determined at
each section for haunched members.
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Intermediate length
checks

For tapered members, the lateral torsional buckling resistance is calculated using
the section modulus at the point under consideration, but with one value of the
lateral torsional buckling strength, p,, for the whole segment.

The equation for the term ¢ given in G.2.5 of BS 5950-1:2000 contains a
discontinuity at a torsional index x value of 9. Another discontinuity occurs in
the equation for limiting length L, in G.3.3.3. The solution adopted for the latter

problem automatically avoids the discontinuity when calculating c.

For tapered sections, the torsional index of the haunch is given in the code as that
of the original I-section from which the section forming the haunch is made. The
principles embodied in this approach are adopted for haunches built-up from
plates. Thus the torsional index of a built-up haunch is calculated assuming an
equivalent section twice the size of the built-up haunch.

Checks between intermediate restraints as part of an Annex G check are
automatically carried out. The appropriate check is selected as follows:

« for intermediate lengths of uniform section and which are either class 1 or
class 2, an Annex I.1 check is performed,

« for intermediate lengths of uniform section and which are class 3, the formula
in Clause 4.8.3.3.2(a) for out-of-plane stability is used,

« for intermediate lengths of tapered section and which are class 1, class 2 or
class 3, the second formula in Clause 4.8.3.3.1 is used,

« for intermediate lengths which are of either uniform or tapered section, but
which are adjacent to a plastic hinge a Clause 5.3.3 check is used unless the
particular intermediate length is wholly or partially in the haunch and the
whole of the haunch remains elastic, in which case a Clause 4.8.3.3.1 (second
formula only) check is performed.
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Ties

Tie members can be introduced into portal frames to achieve three effects:
« to control deflections - spread at eaves,

« to reduce section sizes,

« a combination of I and 2.

Within Portal Frame ties are assumed (and in most cases constrained) to be
horizontal. They are given pinned ends such that they attract no moment.

The introduction of even weak ties has a significant effect on the performance of
the frame. This, along with several unusual design considerations, means that
care should be exercised when using ties particularly to reduce section sizes.

Portal frames without ties have sagging moments in the top portion of the rafter
when subject to gravity loads. Tied portals, on the other hand, can have hogging
moments at the apex and sagging moments in the central portion of the rafter.
This can cause several effects:

» large axial loads are created in the rafter due to the tying action. This can have
a significant destabilizing effect on the frame. This will be reflected in a large
reduction in the (first order) collapse load factor when checking frame
stability to the Steel Construction Publication P292,

« the connection design moment for the apex can be the reverse of that
normally expected.

« the maximum deflection of the rafter can occur at a significant distance away
from the apex; up to the mid-length position of the un-haunched portion of
the rafter. The deflection at the mid-length position can be checked from the
Serviceability page of the Frame Design Summary Property Sheet.
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Performance of
yielding ties

A Yielding Tie is likely to be in reality a light member such as a tube, a rod or
even a wire which is deemed to have no strength in compression (over the sort of
length required to tie portal frames). During the elastic-plastic analysis not only
can this type of tie sustain elastic strains but, when the force in the member
reaches its capacity or that of its connection it undergoes plastic strain i.e. it
yields. Furthermore, since it has no compression capacity, if the member is
predicted to have a compressive force at some stage during the analysis then it
buckles (capacity set to zero) and plays no further part in the behaviour of the
frame. Unless, at a later stage the hinge formations and deformation of the
structure make the force in the tie become tension again in which case it recovers
its full capacity (and could, later still, yield in tension or buckle again). This is
only possible with an elastic-plastic analysis approach as used by Portal Frame.

If the tie yields this will be reported in the hinge history and indicated on the
hinge history graphics in the same manner as a true hinge. If the tie goes into
compression and buckles then this also is indicated on the hinge history. A
warning to this effect is also included in the design results.

Buckling of ties is treated on a loadcase by loadcase basis i.e. a tie which has
buckled in one loadcase is inserted at its full capacity in other loadcases
(although subsequently may buckle or yield in one or more of those loadcases). It
is essential to treat compressive forces in Yielding Ties in this manner as they are
deemed to be tension only members. One potential drawback is that suddenly
setting its capacity to zero (buckling) may cause a significant drop in stiffness of
the frame and consequently the analysis could become ill- conditioned. This
could result in a valid collapse not being found. If this occurs then you can
increase or decrease the strength or area of the tie to force the frame through a
slightly different hinge history. Alternatively, change the Yielding Tie to a Tie/
Strut and allow for the resulting compression force in your design.
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Note For the conditions under which tie members are treated as
either Yielding Ties or Tie/Struts see “Analysis” on page &79.

Performance of tie/
struts

Unlike Yielding Ties a Tie/Strut is an elastic member which can sustain both
tension or compression. Thus there is no concept of the tie yielding during the
elastic-plastic analysis; hence there is no requirement to specify a capacity at the
input stage. The area of the Tie/Strut is of course required to contribute to the
elastic stiffness of the frame.

Note For the conditions under which tie members are treated as
either Yielding Ties or Tie/Struts see "Analysis” on page 879.

Analysis

(Approximate)
minimum weight
design

There are various analyses carried out when using Portal Frame. There follows a
description of how each of these treat tie members.

This analysis mode is used to determine initial section sizes when in Automatic
Design mode. Tie members (Yielding Ties and Tie/Struts) are not included within
this model since the program can not determine whether you wish to introduce a
tie to reduce section sizes or to control deflections. Hence the subsequent
elastic-plastic analysis of Ultimate Limit State Design Combinations will result in
load factors significantly greater than 1.0. Subsequent elastic analyses for the
Serviceability Limit State will show whether this has achieved the level of
deflection control you were seeking. On the other hand if you wish to reduce
your section sizes then you will have to change to Manual mode and select the
sections you desire.

It is worth noting that since the tie is not included in the Minimum Weight
Design the axial force in the rafter will be higher in the subsequent analyses. This
may be sufficient to either alter the classification of the section or to fail it due to
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Initial elastic analysis

Elastic-plastic
analysis

Elastic analysis

the interaction of axial load and moment. In this case you may find it useful to
alter the Axial Load Factor on the Analysis Attributes screen to something
slightly larger than 1.25, say, to 1.3.

This analysis mode is used to establish initials values for the axial load
distribution based on the sections you have specified when in Manual Design
mode. These axial loads are then enhanced by the Axial Load Factor on the
Controls page of the Design Wizard to arrive at values for the Reduced Plastic
Moment of Resistance, M,,,. The elastic analysis is carried out at ULS load factors
and hence the force in the tie is likely to be greater than that at load factor 1.0
from the subsequent elastic-plastic analysis. Consequently the axial force in the
rafter will be lower in the elastic-plastic analysis at load factor 1.0 than in the
initial elastic analysis. This may be sufficient to cause an unnecessary level of
conservatism in the design at ULS for interaction of axial load and moment. In
this case you may find it useful to alter the Axial Load Factor on the Analysis
Attributes screen to something slightly smaller than 1.25, say, to 1.2. Since this is
an elastic analysis there can be no concept of tie members yielding. Therefore
both Yielding Ties and Tie/Struts are entered into the analysis model as Tie/Struts.

This is the type used for the analysis of Ultimate Limit State Design
Combinations. This the only analysis mode in which tie members can be treated
as Yielding Ties. Obviously if you have specified the tie member to be a Tie/Strut
then it is treated as such i.e. no yielding of the tie takes place.

This is the type used for the analysis of Serviceability Limit State Design
Combinations and the Notional Sway Combinations. Since this an elastic analysis
there can be no concept of tie members yielding. Therefore both Yielding Ties
and Tie/Struts are entered into the analysis model as Tie/Struts.




Chapter 3 : Theory and Assumptions : 881

Design

The program does not design the tie members but simply reports in the results
the force in the tie and its elongation. It is up to the designer to provide the
necessary calculations to justify the performance of the tie. For Yielding Ties
which yield prior to ULS (L/F 1.0) the force in the tie will be equal to its capacity.
This is perfectly acceptable providing you judge that the total strains (elastic and
plastic) are within acceptable limits bearing in mind that if the connection is the
weak link then in general these can not sustain as large an elongation as the tie
member itself. Some other points you may need to consider in your design are as
follows:

- for Yielding Ties, there is a possibility that the tie force at Serviceability Limit
State is greater than its capacity - the program will warn you if this is the case.
This infers plastic strains at working loads which in itself for tie members is
not unacceptable but does infer that the analysis should have proceeded in a
different manner once the tie had yielded. Since all SLS Design Combinations
are subject to elastic analysis only, then the correct load response history can
not be determined and the elastic deflections will be incorrect to some degree.

+ you need to decide whether the area you enter during input is the gross area or
net area allowing for holes.

the capacity required for yielding ties can be that of the connection or the tie
member itself. Obviously whichever type of tie is specified both the tie and its
connection need to be checked for the resulting force. Bear in mind the
comment at the start of this section with regard to the strain capacity of
connections.

Tie/Struts which go into compression will need to be checked for major and
minor axis strut buckling depending upon the position and direction of any
intermediate restraints. Compression in the Tie/Strut may only occur due to
wind loads.
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« there can be no applied loading to tie members in the program and with
pinned ends no induced moments. Hence there are only self weight bending
moments which, depending upon the size, weight and span of the tie member,
might be ignored.

Yielding ties It is important to note that, for Yielding Ties, the state of the tie at various stages
during the elastic-plastic analysis process can be included in the Hinge History. If
the Yielding Tie has taken part in the formation of the collapse mechanism then it
will appear in the table (and associated graphical displays) of hinge history with
one of three states:

+ Yielded - the force in the tie has reach its capacity and it will strain plastically
during any further hinge formations

» Buckled - at one step in the analysis the tie has been detected as going into
compression and hence has been allowed to buckle (capacity set to zero) prior
to making that step.

» Reset:

« either the force in a tie which has Yielded has dropped below its capacity and
is therefore acting elastically again,

+ or the force in a tie which has Buckled (gone into compression) has reversed
and is now tension again. (The capacity of the Yielding Tie will be reset to its
original full value.)

Floors Although you can define floors in your structure using the Portal Modeller, these
floors are currently not considered in the design of the frame.

References 1. British Standards Institution. BS 5950-1:2000: Structural use of
steelwork in building; Part 1: Code of practice for design in simple
and continuous construction: hot rolled sections. BSI, 2001.
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Wind Load Generator’

The Fastrak Portal Frame Plus Wind Load Generator allows you to calculate the
wind loading applied to your building either in accordance with CP3 : Chapter
V:Part2:September 1972 or BS 6399 : Part 2 : 1997.

The following text indicates any limitations of the Wind Load Generator, and
particular interpretations of the codes that have been used in its implementation.

BS 6399 :
Part 2:1997

Scope - The current release of the Wind Load Generator allows you to calculate
wind loads in accordance with the standard method given in BS 6399: Part 2:
1997. You can also use the hybrid method (returning at 3.4.2) to calculate the
directional effective wind speed.

As yet you cannot use the Wind Load Generator to calculate and use directional
pressure coefficients.

Standard effective
wind speed

Dynamic Augmentation Factor/Overall Loads - The requirements of BS 6399:
Part 2: 1997 clause 2.1.3.6 specifically refer to horizontal loading applied to the
entire building.

The Wind Load Generator deals with all loads (horizontal and vertical) that apply
to a single frame.

As a consequence the reductions that apply to the building loads would not
appear to apply to a single frame. This being the case there is no need to calculate
the Dynamic Augmentation Factor since it is only used in clause 2.1.3.6.

1. This is an additional plug-in module that you purchase separately to Portal Frame.
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The Wind Load Generator allows you to calculate the loading for the wind blowing
in orthogonal directions on the frame. You can, if engineering judgement
warrants it, model the maximum stresses on a corner column as the sum or 80%
of the loads arising from each orthogonal case. To do this you will either have to
add additional loads into one or other loadcase, or include both load cases and
modify the factors used in the design combination.

Asymmetric loads - The Wind Load Generator allows you to easily consider the
effects of asymmetric loads. When the appropriate pressure coefficients have
been calculated, you change the percentage of load applied to any one member
from the default of 100% to the reduced value of 60% stipulated by the code.

Diagonal of loaded areas - For portal structures the design should be considered
on a frame by frame basis, rather than for the entire building. For external
pressure coefficients the Wind Load Generator uses the loaded diagonals for side
wind shown in the figure below.
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For the internal pressure coefficients the loaded diagonal is determined from the
volume of the storey as detailed in clause 2.6.1. This information is not available
for the Wind Load Generator, and depends on many factors. A value of unity is
therefore defaulted. You can calculate an alternative value and enter it directly if
you so desire.

Basic wind speed - The basic wind speed for any location can be taken directly
from the map shown in Figure 6. The map shows a series of major towns, for your
convenience these towns are given in a list. When you select one of these towns
the basic wind speed appropriate to that town will be returned automatically for
you.

Altitude factor, S, - The Wind Load Generator takes account of the level of the site
based on the Altitude that you specify in the Building Definition. The calculated
factor is based on the condition where topography is not considered significant.
If topography is significant for your site, then you will need to calculate the
appropriate factor and enter it directly.

Direction factor, S, - If you do not pick the option to Apply Sd factors then a
value of unity will be used as stipulated in the code.

If you do choose to Apply Sd factors then the Wind Load Generator uses a
supplemented version of Table 3 for the calculation of S;. This supplemented
version has values of S for every 5° round the compass. When you specify an
orientation the Wind Load Generator looks in the table for values of S, in 5°
increments within the range +45° of the direction normal to the face that is facing
the wind and uses the most onerous value.

Seasonal factor, S, - A seasonal factor of unity is used by the Wind Load
Generator. If you are checking a condition which only occurs during
construction, then you might want to take advantage of the reduced factors given
in Annex D; Table D1 entering this directly.




Chapter 4 : Wind Load Generator : 888

Probability factor, S, - Again a factor of unity is used. If you want to change this,
then you should enter the value directly.

Building width - The Wind Load Generator always takes the width of the building
parallel to the direction of span of the frames. Conversely the length of the
building is taken as the dimension perpendicular to this i.e. in the direction of the
frame bay centres.

W = Sum of spans

End
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Note The Wind Load Generator always assumes that frames

span left to right as shown above irrespective of the overall
dimensions of the building.
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Height of building - For the walls of the building and for flat roofs only the Wind
Load Generator uses the height of each wall or wall plus parapet (if a parapet
exists) in the calculation of the external pressure coefficients.

For other roofs the Wind Load Generator takes the height of the building as the
height of the highest eaves or apex in the current frame. This height excludes any
parapets that have been defined for the building. If your building has parapets
whose tops are higher than the height determined by the Wind Load Generator,
then you will need to use engineering judgement and increase the height of your
building if you feel that this is necessary.

The height defined above is used in conjunction with the length or width of the
building (depending on the wind direction) to determine the extent of the
various roof pressure zones.

Pressure coefficients for the walls of rectangular clad buildings - The figures
below show you the location of the various zones of wind pressure when the wind
is blowing on the sides and ends of the building.
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Caution

Note

Note

Intermediate zone Remote zone
Adjacent/Close zone

Short buildings may not have sufficient wind depth for all the
zones indicated above to exist. It is your responsibility to
ensure that the correct zones are included in your design.

The extent of the various zones for the walls of the building
may well be different from the extent of the zones for the
roof.

The Wind Load Generator only gives the loads that are
applied to the zone that you specify. If a particular frame
carries only partial loads from a zone, or loads from more
than one zone, then you will have to calculate and enter the
details yourself.
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Pressure zones for flat roofs - The coefficients and the zones where they apply
are detailed in the figures below.
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Caution Short buildings may not have sufficient wind depth for all the
zones indicated above to exist. It is your responsibility to
ensure that the correct zones are included in your design.

Note Monopitch and duopitch roofs which have pitches in the
range -5°to +5° are considered to be flat and their external
pressure coefficients are taken from Table &. In all other
cases the values for the external pressure coefficients are
taken from the table appropriate to type of roof. The option
to compare suction coefficients with those from the flat roof
table and then use the least negative value (see Table & Note
5) is not implemented.

Note The Wind Load Generator only gives the loads that are
applied to the zone that you specify. If a particular frame
carries only partial loads from a zone, or loads from more
than one zone, then you will have to calculate and enter the
details yourself.

Pressure zones for monopitch roofs of rectangular clad buildings - If the height
to width ratio of your building does not comply with the constraints imposed for
this table, then zero values will be returned for the Cpe values. You will then need
to determine appropriate coefficients and enter them before you attempt to
perform a design. If you leave the zero values unchanged, then this will generate
an invalid loadcase error and prevent the design of the frame.
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The coefficients and the zones for monopitch roofs are detailed in the figures
below.
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Caution Short buildings may not have sufficient wind depth for all the
zones indicated above to exist. It is your responsibility to
ensure that the correct zones are included in your design.
Caution The Wind Load Generator always treats monopitches as

Note

such. For example, if you define a frame with two equal
monopitches back to back then you will get the results for
two monopitches and not those for a duopitch portal. (In this
case a propped portal will give the results for the portal
rafters treated as such, rather than monopitches and will
use one span less).

Monopitch roofs which have pitches in the range -5° to +5°
are considered to be flat and their external pressure
coefficients are taken from Table &. In all other cases the
values for the external pressure coefficients are taken from
table 9. The option to compare suction coefficients with
those from table & (flat roofs) and then use the least
negative value (see Table & Note 5) is not implemented.
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‘: Note The Wind Load Generator only gives the loads that are
applied to the zone that you specify. If a particular frame

carries only partial loads from a zone, or loads from more

than one zone, then you will have to calculate and enter the
details yourself.

Pressure zones for duopitch roofs - The coefficients and the zones for duopitch
roofs are detailed in the figures below.
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Caution

Note

Note

Short buildings may not have sufficient wind depth for all the
zones indicated above to exist. It is your responsibility to
ensure that the correct zones are included in your design.

Duopitch roofs which have pitches in the range -5° to +5° are
considered to be flat and their external pressure coefficients
are taken from Table &. In all other cases the values for the
external pressure coefficients are taken from table 10. The
option to compare suction coefficients with those from table
& (flat roofs) and then use the least negative value (see Table
& Note D) is not implemented.

The Wind Load Generator only gives the loads that are
applied to the zone that you specify. If a particular frame
carries only partial loads from a zone, or loads from more
than one zone, then you will have to calculate and enter the
details yourself.
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Pressure zones for hipped/flat top roofs - The coefficients and the zones for
hipped and flat top roofs are detailed in the figures below.
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Caution Short buildings may not have sufficient wind depth for all the
zones indicated above to exist. It is your responsibility to
ensure that the correct zones are included in your design.
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Note

Note

Hipped roofs which have pitches in the range -5°to +5° are
considered to be flat and their external pressure coefficients
are taken from Table &. In all other cases the values for the
external pressure coefficients are taken from table 171. The
option to compare suction coefficients with those from table
& (flat roofs) and then use the least negative value (see Table
& Note 5) is not implemented.

The Wind Load Generator only gives the loads that are
applied to the zone that you specify. If a particular frame
carries only partial loads from a zone, or loads from more
than one zone, then you will have to calculate and enter the
details yourself.

Pressure zones for Mansard portals - For these cases a maximum of two
coefficients are returned for each slope with the appropriate lengths for the zone.
Both cases shown below are allowed.




Chapter 4 : Wind Load Generator : 901

/

In this case the requirement (for duopitch roofs) that the upwind and downwind
pitch angles are within 5° of each other is ignored.

Note The Wind Load Generator only gives the loads that are
applied to the zone that you specify. If a particular frame
carries only partial loads from a zone, or loads from more
than one zone, then you will have to calculate and enter the
details yourself.

Pressure zones for Multi-bay portals - The Wind Load Generator handles
multi-bay portals by considering the repeat roof geometry of the building (rather
than the repeat span geometry. Typical examples are shown below.

Wind > Treat as ridged downwind
6=0°

~ Treat as upwind Treat as troughed downwind
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Wind >
0=0°

~

Caution For multi-bay portals where the roof pitch for any span lies in
the range -5° < < 5° the code would allow the entire roof to
be considered as a flat roof. This option is not considered by
the Wind Load Generator.|f youwant to model the building
in this way you would need to calculate and enter the
appropriate values directly.

Treat as troughed downwind

Treat as upwind Treat as ridged downwind

Wind Loads on internal columns - Wind loads are only applied to the external
portions of columns by the Wind Load Generator, however you can add further
loads by selecting Frame/Loading... and then editing the Wind loadcases as
appropriate.

Parapets - The Wind Load Generator uses 1.2 for the net pressure coefficients for
all parapets. It is felt that this value is used because a solidity factor of 0.8 is
considered to be appropriate for portal construction.

These coefficients are used for both windward and leeward parapets. For wind
blowing on the gables a net suction coefficient of -1.2 is used.

Canopies - These are not catered for by this release of the Wind Load Generator. If
you try to model canopies using monopitches, then the values of Cpe that are
generated will be incorrect as they will be taken from the table which relates to
monopitches rather than that which relates to canopies.
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Directional
effective wind
speed

The calculations for the directional effective wind speeds are performed identical
to those for the standard effective wind speed except that the effective wind speed
is calculated in accordance with clause 3.2.3.

Topographic increment, S;, - This increment depends on details of your site that
are not available to the Wind Load Generator. A non-conservative default value of
zero is used, you must calculate and enter an alternate value directly.

CP3:ChapterV:
Part 2:
September
1972

Building width - The Wind Load Generator always takes the width of the building
parallel to the direction of span of the frames. Conversely the length of the
building is taken as the dimension perpendicular to this i.e. in the direction of
the frame bay centres.

Height of building - The Wind Load Generator takes the height of the building as
that of the highest eaves or parapet in the current frame.

This building height is used to determine the Ground roughness, building size
and height above ground, factor S2 and also to determine the building shape
ratio h/w used in tables 7, 8 and 9.

Table 7. Pressure coefficients for the walls of rectangular clad buildings - The
Wind Load Generator allows a building which is square on plan (I/w = 1) even
though this is slightly beyond a strict interpretation of the conditions allowed by
the table.

Pressure coefficients C,, for monopitch roofs of rectangular clad buildings
with h/w < 2 - If the height to width ratio of your building does not comply with
the constraints imposed for this table, then zero values will be returned for the
Cpe values. You will then need to determine appropriate coefficients and enter
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them before you attempt to perform a design. If you leave the zero values
unchanged, then this will generate an invalid loadcase error and prevent the
design of the frame.

Caution The Wind Load Generator always treats monopitches as
such. For example, if you define a frame with two equal
monopitches back to back then you will get the results for
two monopitches and not those for a duopitch portal. (In this
case a propped portal will give the results for the portal
rafters treated as such, rather than monopitches and will
use one span less).

Local coefficients - For tables 7, 8 and 9 the Wind Load Generator only determines
the overall pressure coefficients and not the local ones. For tables 7 and 8 only
one coefficient is returned per slope. For table 9 two coefficients are returned,
one for each half of the slope.

Flat top and Mansard portals - For these cases two coefficients are returned, one
for each half of each slope. The assumption is made that a Mansard portal
behaves as a series of monopitches.

Frame Location - If the wind is blowing on the end of the structure, then you can
specify where the frame is in relation to the windward end of the structure. Pick
Adjacent/Close Zone if the higher coefficients are to be used where
appropriate, alternatively pick Intermediate Zone if the lower coefficients apply
to this frame.

Wind Loads on internal columns - Wind loads are only applied to the external
portions of columns by the Wind Load Generator, however you can add further
loads by selecting Frame/Loading... and then editing the Wind loadcases as
appropriate.
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Limitations

Canopies - These are not catered for by this release of the Wind Load Generator. If
you try to model canopies using monopitches, then the values of Cpe that are
generated will be incorrect as they will be taken from Table 9 which relates to
monopitches and not from Table 13 which relates to canopies.

When the roof pitch for the windward rafter is 30°, the value that is returned
from the data table for the external pressure coefficient Cpe is zero. However the
same value is also returned when the data table contains no information for a
particular condition. Therefore the Wind Load Generator has been configured to
flag a zero value as invalid (the line for that pressure coefficient on the screen is
denoted with red text). For the above case therefore, you must adjust the value of
Cpe slightly (so that it is no longer zero e.g. 0.007).

When dealing with an asymmetric portal where the right hand rafter continues
to rise from the apex to the right hand eaves (or the mirror image of this), then
the external pressure coefficient Cpe for the right hand rafter is returned as zero
(left hand rafter for the mirror image case). Again these are treated as invalid by
the Wind Load Generator (as indeed they are). You will need to calculate and enter
your own value directly.
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Snow Load Generator’

The Fastrak Portal Frame Plus Snow Load Generator allows you to calculate the
snow loading applied to your building in accordance with BS 6399 : Part
2:1997.

The following text indicates any limitations of the Snow Load Generator, and
particular interpretations of the code that have been used in its implementation.

BS 6399: Part 2:
1997

Site Snow Load - The site snow load is always calculated using the equation:

S, = SptSq L(A—100)/100)

where s,;, is taken from Table 1 of BS 6399 : Part 2 : 1997. This approach is

allowed by the code and gives reductions in the site snow load for altitudes less
than 100 m.

If your site is at an altitude of more than 500m, then you cannot use the Snow
Load Generator to calculate the loading that applies to that frame. To ensure this
you will be prevented from entering an altitude greater than 500m in your
Building Definition.

Roof shapes - The Snow Load Generator deals with all the shapes of portal that
you can define using Portal Frame. whether or not they include parapets, valleys
or steps along the length of the frame.

1. This is an additional plug-in module that you purchase separately to Portal Frame.
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The Snow Load Generator only deals with geometry in the plane of the frame that
you are defining. It does not consider any effects resulting from any other
geometry, be they changes in height along the length of the building, changes in
direction of the structure, additional features behind which snow can drift etc.

If such features do affect your structure, then you can use the Snow Load
Generator to generate the basic snow loading for your frame, and then modity the
snow coefficients and/or add new loads that you have calculated yourself to
model such effects.

The Snow Load Generator considers only natural patterns of snow fall and
redistribution. If manual or mechanical methods of snow removal are used, then
you will need to calculate and enter your own details for the snow load directly,
rather than using the Snow Load Generator.

Note If you choose a snow load condition that involves a
redistribution of the snow by drifting, then the Snow Load
Generator automatically includes the partial safety factor
of 1.05 stipulated by the code.

The following figures indicate the nomenclature that is used, and the types of
snow load that you can define.
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Monopitch portals - The Snow Load Generator treats flat top and monopitch
portals identically the figure below indicates the pattern of snow load that is
covered.

\’\ooﬁ and'® ¢

The amount of snow that gathers depends on the slope of the roof. The snow
load coefficients are calculated using the formulae below:

Roof pitch Shape coefficient
0°<a<30° M; = 0.8
o o _ 60—qa
30° < a < 60 u,_o.sc[ 30}
60°<a H, =0
Caution The Snow Load Generator always treats monopitches as

such. For example, if you define a frame with two equal
monopitches back to back then you will get the results for
two monopitches and not those for a duopitch portal. (In this
case a propped portal will give the results for the portal
rafters treated as such, rather than monopitches and will
use one span less).
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Duopitch portals with symmetric load - The Snow Load Generator allows you to
define both symmetric and asymmetric snow patterns on pitched roofs where
the pitch is greater than 15°. If the pitch is less than this, then only the symmetric
snow pattern is allowed as indicated in the figure below.

\’\ooﬁ and'® ¢

The amount of snow that gathers depends on the slope of the roof. The snow
load coefficients are calculated using the formulae below:

Roof pitch Shape coefficient
0°<a<30° W, = 0.8
° ° = 60—a
30°<a <60 u,-o.st[ 30}
60°<a M, =0
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Duopitch portals with asymmetric load - The Snow Load Generator allows you to
define asymmetric snow patterns on pitched roofs where the pitch is greater than
15°. These patterns are referred to as Redistributed Left to Right and
Redistributed Right to Left since the snow is blown from one slope to lie on the
other. The two patterns are shown in the figures below.

ROOfang/e 5

o0t ange?

L

The amount of snow that gathers depends on the slope of the roof. The snow
load coefficients are calculated using the formulae below:

Roof pitch Shape coefficient

0°<a<15° M, =0
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Roof pitch Shape coefficient
15° < a < 30° W, = 0.8+0.4 E[O‘ ;515}
30° < O < 60° W, = 1.2 E[603;a}

60°<a H, =0

Valley snow - The Snow Load Generator automatically deals with valley snow
conditions in accordance with the flowchart given in Figure 5 of BS 6399: Part 3:
1988. The nomenclature for this is shown below for reference.

b,
S
L,
A
Note The following comments are pertinent to the calculation of
valley loads:

+  The calculation of by is calculated as the span of the
frame with the highest apex plus the distance to the apex
of the adjacent span.
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If the spans are symmetrical, then the option to calculate
b5 as 1.5 x frame span is not implemented.

+ TheSnow Load Generator calculates valley drift loads
at all valleys in the frame. If you decide that this is not
Jjustified for the geometry of a particular building, then
you can edit the loadcase through the Loadcase dialog
and remove any unnecessary loads.

The valley drift length for a Mansard or flat top portal is
limited to the end of the first slope out of the valley.

+ Ifthe step at avalley is greater than 1.0m then no valley
drift will occur at that valley, instead you should use the
Step option to determine the step drift load at that
location.

Step snow - The Snow Load Generator automatically deals with snow drifting at
locations where there is an abrupt change of roof height, in the plane of the
portal span. The calculations are in accordance with the flowchart given in
Figure 6 of BS 6399: Part 3: 1988. The nomenclature for this is shown below for
reference.
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The following comments are appropriate for Step drift loads:

If the step at a particular location is less than 1.0m, then
a step drift load will not be calculated, a valley drift load
should be used instead.

If a step load is calculated, then no loading is considered
on the upper rafter. If, in your judgement, such loading
would arise you would need to calculate the appropriate
details and enter the loading directly through the normal
Loading dialog, rather than by using the Snow Load
Generator.

The Snow Load Generator does not allow the length of
snow |, to extend beyond the apex of a span. If such a
condition would occur, then you would need to calculate
the appropriate details and enter the loading directly
through the normal Loading dialog, rather than by using
the Snow Load Generator.

The condition limiting |, to by/2 when b, = b, and the roof
slope is greater than 60° is not implemented within the
Snow Load Generator.|If such a condition would occur,
then you would need to calculate the appropriate details
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and enter the loading directly through the normal
Loading dialog, rather than by using the Snow Load
Generator.

Parapet snow - The Snow Load Generator will calculate the snow load shape
coefficients for the conditions shown in the following diagrams. The calculations
are performed in accordance with the flowchart given in Figure 9 of BS 6399:
Part 3: 1988.

Note b, should be used in the calculation of the snow load shape
coefficient.
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For the condition where there is a parapet on the high eaves of a stepped
building, you must exercise engineering judgment to determine the correctness
of the approach adopted by the Snow Load Generator.

e <

/

If the height of the step hs (excluding the parapet) is 1.0 m or greater, then the
Snow Load Generator treats this as a step drift condition and uses the total height
as the height of the step plus the height of the parapet.

If the height of the step hs (excluding the parapet) is less than 1.0 m then the
Snow Load Generator treats this as a valley drift condition and uses the difference
in height between the valley and the apex ha. If you judge that the parapet height
is significant to the snow loading then you will need to calculate the values that
you want to use and enter these directly.

Other conditions such as snow drifting against obstructions are not covered and
you will need to perform your own calculations and then augment the loading
created by the Snow Load Generator to include these.

Canopies - The Snow Load Generator will not calculate the snow load on
canopies. Neither can other geometry be used to represent canopies without the
Snow Load Generator giving erroneous results.
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