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1 Introducing Portal Frame Design

Introducing
Portal Frame

esign features

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

Portal Frame Design integrates seamlessly with other Fastrak applications suc
Moment Connection Design1, Column Base Design1, Wind Load Generator1, Sno
Load Generator1 and Crane Beam Design1. 

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 To
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 num
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 D
program.
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• dead, imposed and service loads, 
• wind loads calculated from the geometry of the building, (this require

optional Wind Load Generator1 add-in), 
• snow loads calculated from the geometry of the building, (this require

optional Snow Load Generator1 add in). 
• individual frames including:

• area loads, point and line loads and point couples (these can be used 
model the effects of wind and snow loading on the structure in the abs
of the optional Wind Load Generator1 and Snow Load Generator1 add-in

• incorporate individual applied load cases (Dead, Imposed, Crane and W
types are available) to produce combinations that will be used in the desi
(d e s i g n  c o m b i n a t i o n s). Portal Frame will automatically calculate the 
factors for each combination based on the type of the applied load cases t
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 U l t i m a t e  L i m i t  S t a t e  (ULS), 
• local member strength checks at ULS, 
• design to limit deflections at S e r v i c e a b i l i t y  L i m i t  S t a t e  (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 D
program.
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• design any or all of the connections using Fastrak Portal Connection Design
resulting designs being held as part of the current frame design, 

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

• produce a report of your design, containing only those calculations that 
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, 

Introducing
Portal Frame

ocumentation

Portal Frame comes with the following online information:

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

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

hecking your
package

This section lists your Portal Frame package's contents. Please check it now a
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 spa
requirements that your computer needs in order to run Portal Frame. 

Hardware Portal Frame requires a computer capable of running Microsoft Windows1.

System software You must have Windows installed and running on your computer to install a
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 i
have a specific query. 

1. Either Microsoft® Windows 98 ™ (or higher) or Microsoft® Windows NT ™ Version 4.0 (o
higher). All versions are referred to by the term Windows. Portal Frame may not run correctly
Windows emulators. 
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Note Remember that extensive online help is available when yo
running P o r t a l  F r a m e . Simply select H e l p / H e l p  To p i
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 P r o j e c t  which can contain all the fram
for a particular job1. 

For each Project there are three distinct windows: 
• the Structure window which shows a graphical representation of your en

structure, based on the individual frames you have defined and placed in
project, 

• the Project Workspace window which shows all the frames that the projec
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 i
look when printed. You can ensure that your report is complete before yo
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. Y

can click on specific items to modify particular details quickly. 
• The Loading window shows a graphical representation of the loads on yo

frame. You can choose the load case whose details you want to see using
Project Workspace. 

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

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

In addition to these frame based windows, there is a Design Summary proper
sheet for each frame. This shows that frame’s design results including the stat
each check, you can use the Design Summary to see particular results in mor
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
be able to use Portal Frame quickly and efficiently. 
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rtal Frame Main
window

You will see an annotated representation of the Portal Frame main window b

Toolbars These show sets of icons which are short-cuts to many Portal Frame comma

Toolbars

Project
workspace

Workbook tabs
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Tip If you let the pointer rest over an icon for a short while yo
see a To o l  T i p  explaining that icon’s function. 

Help For further details on To o l ba r  icons see “Portal Frame
Toolbars” on page 38. 

Help You can show or hide the To o l ba r s  at will, see “Control
the Toolbars” on page 100. 

T

?

?
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The Project
orkspace window

This window shows all the frames that you have defined in the project and t
available windows for each frame. 

You can also use the Project Workspace to perform many actions in Portal Fra
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
page 509. ?
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Workbook tabs These show the open windows. You can select a particular view by clicking o
tab. 

Help You can show or hide Fra m e  Ta b s  at will, see “Controll
the Workbook tabs” on page 101. 

Tip You can open a frame by double clicking its P r o j e c t  
W o r k s p a c e  reference. 

Portal Frame
Toolbars

The To o l b a r s  provide instant access to many features. 

There are fourteen Toolbars: 
• the Standard toolbar, 

• the Building toolbar, 

• the Frame toolbar, 

• the Loading toolbar, 

• the Design toolbar, 

?

T
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• the Analysis toolbar, 

• the Stability toolbar. 

• the Dimensions toolbar. 

• the Report toolbar, 

• the View toolbar, 

• the Graphics toolbar, 

• the Scheme toolbar. 

• the Select toolbar. 

• 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:

• “The Standard Toolbar” on page 41, 
• “The Building toolbar” on page 42, 
• “The Frame Toolbar”  on page 43, 
• “The Loading Toolbar”  on page 45, 
• “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, 
• “The View Toolbar”  on page 49, 
• “The Graphics toolbar” on page 53, 
• “The Scheme toolbar”  on page 55, 
• “The Select toolbar” on page 57, 
• “The Animate toolbar” on page 71. 

Note The corresponding toolbar icon is shown to the left of th
descriptive text later In this User’s Guide where the 
functions are covered in more detail. 

?
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 move a toolbar
to a particular

position

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

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

To change the
ape of a floating

toolbar

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

The Standard
Toolbar

Gives you access to the following features: 

Icon Name Function

New project 

Create a new project, give the project details, def
the building details and set the details for the fir
portal frame in the project – see “ To  d e f i n e  a  n
p r o j e c t ”  on page 145. 

Open project 
Open a previously saved project recovering its 
details from disk – see “ To  o p e n  a  p r o j e c t ”  on
page 155. 

Save project 

Save the current project to disk. You can recall it
later for amendments or to perform additional 
calculations – see “ To  s a v e  a  p r o j e c t  f o r  t h e  
f i r s t  t i m e ”  on page 154 and “ To  s a v e  a  p r o j e
w h i c h  h a s  b e e n  c h a n g e d ”  on page 155. 
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The Building
toolbar

Gives you access to the following features: 

Send mail 
Send the content of the current project as an em
attachment – see “ To  s e n d  m a i l ”  on page 157. 

Report 
contents 

Select the information that you want to include i
your report– see “ To  s e t  t h e  c o n t e n t  o f  t h e  
f r a m e  d e s i g n  r e p o r t ”  on page 488.

Report view 
See the report as it will appear when printed – se
“ To  v i e w  a  f r a m e  d e s i g n  r e p o r t ”  on page 50

Print project 
Print the entire report, or individual pages – see 
p r i n t  t h e  r e p o r t ”  on page 504. 

About 
Show Portal Frame's release details. 

Icon Name Function

Icon Name Function

Frame Grid 
Allows you to manipulate your building grid – s
“ To  d e f i n e  g r i d  d e t a i l s ”  on page 175. 

Building Load 
Allows you to manipulate your building loads – 
“ To  m o d i f y  t h e  b u i l d i n g  l o a d s ”  on page 160

Building Wind 
Load 

Allows you to manipulate your building wind lo
– see “ To  m o d i f y  t h e  w i n d  l o a d s ”  on page 16
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e Frame Toolbar Contains the following icons: 

Building Snow 
Load 

Allows you to manipulate your building snow lo
– see “ To  m o d i f y  t h e  s n o w  l o a d s ”  on page 1

Design all 
Frames 

Allows you to design all the frames in your proje
see “ To  d e s i g n  o r  c h e c k  a l l  f r a m e s  i n  a  
p r o j e c t ”  on page 429. 

Floor Wizard 
Allows you to create a floor over a part, or over a
your structure – see “ To  u s e  t h e  f l o o r  w i z a r d ”
page 541. 

Hip Wizard 
Allows you to create a hip at a gable end of your 
structure, or even within the length of it – see “ T
u s e  t h e  h i p  w i z a r d ”  on page 562. 

Building 
Cold-Rolled 

Wizard 

Allows you to convert the restraints on the memb
of your structure into a series of appropriately 
positioned cold-rolled sections which you can th
export to a DXF  file or to 3D+ – see “ To  u s e  t h
c o l d  r o l l e d  s e c t i o n s  w i z a r d ”  on page 604. 

Icon Name Function

Icon Name Function

Design frame 
mode 

Sets Portal Frame into D e s i g n  F r a m e  M o d e  (Po
Frame will choose those sections which result in 
satisfactory design). 
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Check frame 
mode 

Sets Portal Frame into C h e c k  F r a m e  M o d e  (Por
Frame will check sections that you specify to see
they are adequate). 

Frame span 
geometry 

Allows you to define the geometry of the curren
frame – see “ To  d e f i n e  s p a n  g e o m e t r y ”  on 
page 181. 

Frame base 
fixity 

Allows you to edit the details for all bases in the 
current frame – see “ To  d e f i n e  b a s e  p r o p e r t i
on page 209. 

Frame valley 
beams 

Allows you to edit the details for all valley suppo
in the current frame – see “ To  d e f i n e  va l l e y  
b e a m  p r o p e r t i e s ”  on page 218. 

Frame 
member 

properties 

Allows you to set the section details for each 
member in the current frame – see: 

• “ To  d e f i n e  r a f t e r  p r o p e r t i e s ”  on page 24
• “ To  d e f i n e  c o l u m n  p r o p e r t i e s ”  on page 2
• “ To  d e f i n e  va l l e y  b e a m  p r o p e r t i e s ”  on 

page 264,
• “ To  d e f i n e  t i e  p r o p e r t i e s ”  on page 252,
• “ To  d e f i n e  p a r a p e t  p r o p e r t i e s ”  on page

Frame haunch 
properties 

Allows you to set the fabrication type and details
each haunch and end plate of the current frame 
“ To  d e f i n e  h a u n c h  p r o p e r t i e s ”  on page 280

Icon Name Function
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The Loading
Toolbar

Accesses the following features: 

e Design Toolbar Allows you to access the following features: 

Icon Name Function

Wind loading Links to the Wind Load Generator a – see “ W i n d  
Lo a d  G e n e r a t o r ”  on page 369. 

a. The Wind Load Generator is a separate application which you need to purchase separately. 

Snow loading Links to the Snow Load Generator b – see “ S n o w  
Lo a d  G e n e r a t o r ”  on page 401.

b. The Snow Load Generator is a separate application which you need to purchase separately. 

Frame loading Define the applied loading for the frame – see “ T
d e f i n e  a  f r a m e  l o a d c a s e”  on page 292. 

Design 
combinations 

Create design combinations from your loadcases
see “ To  d e f i n e  d e s i g n  c o m b i n a t i o n s ”  on 
page 406. 

Icon Name Function

Design wizard 
Change various factors which influence the desig
see “ To  s e t  d e s i g n  c h e c k s ”  on page 415. 

Design frame 
Designs the portal frame automatically or check
the adequacy of a frame that you have defined –
“ To  p e r f o r m  t h e  d e s i g n”  on page 428. 
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The Analysis
Toolbar

Allows you to access the following functions: 

Connection 
design 

Allows you to design a connection using Momen
Connection Design – see “ S h a r i n g  d e t a i l s  w i t h
M o m e n t  C o n n e c t i o n  D e s i g n”  on page 512. 

Base plate 
design 

Allows you to design a base using Column Base 
Design – see “ S h a r i n g  d e t a i l s  w i t h  C o l u m n  
B a s e  D e s i g n”  on page 516. 

Icon Name Function

Icon Name Function

Hinge history 
Show the position of the plastic hinges around th
frame. 

Bending 
moments 

Show the bending moments. 

Shear forces 
Show the shear forces. 

Axial loads 
Show the axial loads. 

Deflections 
Show the deflections. 
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The Stability
Toolbar

Gives you access to the following features: 

Icon Name Function

Check 
member 
summary 

Allows you to view a summary of the results of t
stability checks for all members under the curren
design combination – see “ To  v i e w  t h e  r e s u l t
s u m m a r y  f o r  a  d e s i g n  c o m b i n a t i o n”  on 
page 480. 

Check current 
combination 

Performs the stability checks that you have defin
for the current combination. 

Check all 
combinations 

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

Member 
restraints 

Shows the Restraints dialog for the current mem
– see “ D e f i n i n g  r e s t r a i n t s ”  on page 445. 

Copy 
restraints to 

members 

Copies the restraints from the current member t
other members – see “ To  c o p y  r e s t r a i n t s  
b e t w e e n  f r a m e  m e m b e r s ”  on page 464. 

Stability 
checks 

Shows the Stability Checks dialog for the current
member – see “ D e f i n i n g  c h e c k s ”  on page 466

Copy stability 
checks to 
members 

Copies the stability checks from the current mem
to other members – see “ To  c o p y  s t a b i l i t y  
c h e c k s  t o  a  d i f f e r e n t  m e m b e r ”  on page 475
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The Dimensions
toolbar

Gives you access to the following features: 

Copy stability 
checks to 

design 
combinations 

Copies the stability checks from the current desi
combination to other design combinations – see 
c o p y  s t a b i l i t y  c h e c k s  t o  a  d i f f e r e n t  
c o m b i n a t i o n”  on page 476. 

Perform 
automatic 

stability 
checks 

Performs automatic stability checks for the curre
member – see “ To  a u t o m a t i c a l l y  c h e c k  a  
m e m b e r ’s  s t a b i l i t y ”  on page 442. 

Icon Name Function

Icon Name Function

Create 
dimension 

Allows you to create a dimension parallel to two
points you choose – see “ To  d e f i n e  a  d i m e n s i
p a r a l l e l  t o  t w o  p o i n t s ”  on page 237. 

Create vertical 
dimension 

Allows you to create a dimension giving the 
projected vertical dimension between two point
you choose – see “ To  d e f i n e  a  v e r t i c a l  
p r o j e c t e d  d i m e n s i o n  b e t w e e n  t w o  p o i n t s ”
page 238. 

Create 
horizontal 
dimension 

Allows you to create a dimension giving the 
projected horizontal dimension between two po
you choose – see “ To  d e f i n e  a  h o r i z o n t a l  
p r o j e c t e d  d i m e n s i o n  b e t w e e n  t w o  p o i n t s ”
page 238. 
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e Report Toolbar Provides the following functions: 

he View Toolbar This toolbar controls all views on the screen, its functionality depends on th
active window. 

Delete 
dimension 

Allows you to delete a dimension from your 
structure – see “ To  d e l e t e  a  d i m e n s i o n”  on 
page 239. 

Icon Name Function

Icon Name Function

Page width 
Sets the display so that the width of the report ta
up the full width of the report window – see “ To
v i e w  i n  p a g e  w i d t h  f o r m a t ”  on page 502. 

Single page 
Sets the display so that a single page of the repor
appears in the report window – see “ To  v i e w  i n
f u l l  p a g e  f o r m a t ”  on page 503. 

Double page 
Sets the display so that two pages of the report 
appear in the report window – see “ To  v i e w  i n  
d o u b l e  p a g e  f o r m a t ”  on page 504. 

Export to 
TEDDS 

Allows you to export the report for inclusion in 
TEDDS calculation document – see “ To  t r a n s f e r
t h e  r e p o r t  t o  T E D D S”  on page 504. 

Export to 
Word 

Allows you to export the current report directly 
Microsoft Word – see “ To  t r a n s f e r  t h e  r e p o r t  
M i c r o s o f t  Wo r d ”  on page 505. 
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Note If an option is not possible, then the appropriate view ico
dimmed. 

Example If you are already viewing the first page of a report, then
the Fi r s t  and Pre v i o u s  icons will be dimmed. 

Frame Definition window 

Analysis Results window (excluding hinge history) 

E

Icon Name Function

First 
Shows the first available view of the frame. 

Previous 
shows the previous view of the frame. 

Next 
shows the next view of the frame. 

Last 
Shows the last view of the frame.

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

Icon Name Function

First 
Shows the first available view of the Analysis Resu
window. 
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Analysis Results window (hinge history) 

Previous 
shows the previous view of the Analysis Results 
window. 

Next 
shows the next view of the Analysis Results windo

Last 
Shows the last view of the Analysis Results windo

Properties 
Shows the Properties dialog which allows you to 
control the content of the Analysis Results windo

Icon Name Function

First 
shows the first hinge event that occurs for your 
frame. 

Previous 
shows the previous hinge event that occurs for y
frame. 

Next 
shows the next hinge event that occurs for your 
frame. 

Last 
Shows the last hinge event that occurs for your 
frame.

Properties 
Shows the Properties dialog which allows you to 
control the content of the Analysis Results windo

Icon Name Function
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Member stability window 

Report window 

Icon Name Function

First 
Shows the first available view of the Member Stab
window. 

Previous 
shows the previous view of the Member Stability 
window. 

Next 
shows the next view of the Member Stability wind

Last 
Shows the last view of the Member Stability wind

Properties 
Shows the Properties dialog which allows you to 
control the content of the Member Stability wind

Icon Name Function

First 
Shows the first page of the report. 

Previous 
 - shows the previous page of the report. 

Next 
shows the next page of the report. 
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The Graphics
toolbar

Provides access to the following features:

Last 
Shows the last page of the report.

Properties 
Shows the Properties dialog (which informs you 
there are no properties for the Report window!). 

Icon Name Function

Icon Name Function

Zoom Area 

Allows you to see a particular part of the beam i
more detail interactively from the graphical disp
– see “ To  z o o m  i n t o  a n  a r e a  o f  t h e  d i s p l a y ”
page 124. 

Note You can use the zoom tool progressively to see a p
of the display in more and more detail.

Zoom Extents 
Returns the view of the Analysis Results window 
its initial state (not zoomed) – see “ To  r e t u r n  a
w i n d o w  t o  i t s  i n i t i a l  s t a t e ”  on page 129. 

Note This icon duplicates the Pre v i o u s  icon on the V i
toolbar.

Front View 
 - View the beam from the front – see “ To  u s e  
s t a n d a r d  v i e w s ”  on page 128. 
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Note If you click this or any of the Vi e w  icons listed be
the display resets to show the entire beam from t
direction.

Top View 
View the beam from the top – see “ To  u s e  
s t a n d a r d  v i e w s ”  on page 128. 

Left View 
View the beam from the left – see “ To  u s e  
s t a n d a r d  v i e w s ”  on page 128. 

Back View 
View the beam from the back – see “ To  u s e  
s t a n d a r d  v i e w s ”  on page 128. 

Bottom View 
View the beam from the bottom – see “ To  u s e  
s t a n d a r d  v i e w s ”  on page 128. 

Right View 
View the beam from the right – see “ To  u s e  
s t a n d a r d  v i e w s ”  on page 128. 

View 
South-West 

View the beam from the southwest (bottom left)
see “ To  u s e  s t a n d a r d  v i e w s ”  on page 128.

View 
South-East 

View the beam from the southeast (bottom right
see “ To  u s e  s t a n d a r d  v i e w s ”  on page 128.

View 
North-East 

View the beam from the northeast (top right) – 
“ To  u s e  s t a n d a r d  v i e w s ”  on page 128.

View 
North-West 

View the beam from the northwest (top left) – se
“ To  u s e  s t a n d a r d  v i e w s ”  on page 128.

Icon Name Function
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The Scheme
toolbar

The icons of this toolbar allow you to choose the way you want to view a 
particular window both when it is static and when you manipulate it (zoom
and rotate1): 

View 

Type
Icon Name Function

S
ta

ti
c

Axis 
Show the columns and rafters in the current wind
by their centre-lines – see “ S t a t i c  -  A x i s ”  on 
page 130.

Wired 
Show a wireframe view of the columns and rafter
the current window – see “ S t a t i c  -  W i r e d ”  on 
page 131.

Solid 

Use a fully rendered view to show the columns a
rafters in this window. (This may give a slow disp
for large structures on less powerful computers.)
see “ S t a t i c  -  S o l i d ”  on page 132.
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D
yn

a
m

ic

Box 
Show the extents of the content of the window a
shaded box as you manipulate it – see “ D y n a m i
B o x ”  on page 133.

Axis 
Show the content of the current window by the 
centre-lines of the members as you manipulate t
display – see “ D y n a m i c  -  A x i s ”  on page 134.

Wired 
Show the content of the current window by a 
wireframe view of the members as you manipula
the display – see “ D y n a m i c  -  W i r e d ”  on page 1

Solid 

Use a fully rendered view to show the columns a
rafters in this window as you manipulate the 
display. (This may give a slow display for large 
structures) – see “ D y n a m i c  -  S o l i d ”  on page 1

S
tr

uc
tu

re

Isometric 
Shows the 3D display of the structure using an 
isometric view – see “ To  v i e w  a s  i s o m e t r i c ”  o
page 137.

Perspective 
Shows the 3D display of the structure using a 
perspective view – see “ To  v i e w  a s  p e r s p e c t i v
on page 138.

View 

Type
Icon Name Function
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e Select toolbar Gives you access to the following features: 

Icon Name Function

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. 

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
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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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. 

Icon Name Function
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Gable Post 

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

• “ To  c r e a t e  g a b l e  p o s t s  b y  g r i d  l i n e ”  on 
page 609, 

• “ To  c r e a t e  g a b l e  p o s t s  s i n g l y ”  on page 6
• “ To  d e l e t e  g a b l e  p o s t s  b y  g r i d  l i n e ”  on 

page 616, 
• “ To  d e l e t e  g a b l e  p o s t s  b y  a r e a ”  on 

page 616, 
• “ To  d e l e t e  g a b l e  p o s t s  s i n g l y ”  on page 6
• “ To  m o d i f y  g a b l e  p o s t  a t t r i b u t e s  b y  g r

l i n e ”  on page 618, 
• “ To  m o d i f y  g a b l e  p o s t  a t t r i b u t e s  b y  a r

on page 621, 
• “ To  m o d i f y  g a b l e  p o s t  a t t r i b u t e s  s i n g l

on page 624, 
• “ To  m o v e  g a b l e  p o s t s  s i n g l y ”  on page 62

Icon Name Function
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Roof Bracing 

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

• “ To  c r e a t e  r o o f  b r a c i n g s  b y  g r i d  l i n e ”  o
page 629, 

• “ To  d e l e t e  r o o f  b r a c i n g s  b y  g r i d  l i n e ”  o
page 637, 

• “ To  m o d i f y  r o o f  b r a c i n g  a t t r i b u t e s  b y  g
l i n e ”  on page 639,

• “ To  m o d i f y  r o o f  b r a c i n g  a t t r i b u t e s  b y  
a r e a ”  on page 642,

• “ To  m o d i f y  r o o f  b r a c i n g  a t t r i b u t e s  s i n g
on page 645, 

• “ To  m o v e  r o o f  b r a c i n g s  s i n g l y ”  on page 6

Icon Name Function
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Side Bracing 

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

• “ To  c r e a t e  s i d e  b r a c i n g s  b y  g r i d  l i n e ”  o
page 650, 

• “ To  c r e a t e  s i d e  b r a c i n g s  s i n g l y ”  on 
page 655, 

• “ To  d e l e t e  s i d e  b r a c i n g s  b y  a r e a ”  on 
page 658, 

• “ To  d e l e t e  s i d e  b r a c i n g s  s i n g l y ”  on 
page 659, 

• “ To  m o d i f y  s i d e  b r a c i n g  a t t r i b u t e s  b y  
a r e a ”  on page 660, 

• “ To  m o d i f y  s i d e  b r a c i n g  a t t r i b u t e s  s i n g
on page 663, 

• “ To  m o v e  s i d e  b r a c i n g s  s i n g l y ”  on page 6

Icon Name Function
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Gable Bracing 

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

• “ To  c r e a t e  g a b l e  b r a c i n g s  s i n g l y ”  on 
page 668, 

• “ To  d e l e t e  g a b l e  b r a c i n g s  b y  a r e a ”  on 
page 672, 

• “ To  d e l e t e  g a b l e  b r a c i n g s  s i n g l y ”  on 
page 673, 

• “ To  m o d i f y  g a b l e  b r a c i n g  a t t r i b u t e s  b y
a r e a ”  on page 674, 

• “ To  m o d i f y  g a b l e  b r a c i n g  a t t r i b u t e s  
s i n g l y ”  on page 677, 

• “ To  m o v e  g a b l e  b r a c i n g s  s i n g l y ”  on 
page 680. 

Eaves Tie 

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

• “ To  c r e a t e  e a v e s  t i e s  s i n g l y ”  on page 686
• “ To  d e l e t e  e a v e s  t i e s  b y  a r e a ”  on page 6
• “ To  d e l e t e  e a v e s  t i e s  s i n g l y ”  on page 689
• “ To  m o d i f y  e a v e s  t i e  a t t r i b u t e s  b y  a r e a

on page 690, 
• “ To  m o d i f y  e a v e s  t i e  a t t r i b u t e s  s i n g l y ”

page 692. 

Icon Name Function
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Standard 
Purlin 

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

• “ To  c r e a t e  c o l d - r o l l e d  p u r l i n s  b y  g r i d  
l i n e ”  on page 696, 

• “ To  c r e a t e  c o l d - r o l l e d  p u r l i n s  s i n g l y ”  o
page 700, 

• “ To  d e l e t e  c o l d - r o l l e d  p u r l i n s  b y  g r i d  l i
on page 701, 

• “ To  d e l e t e  c o l d - r o l l e d  p u r l i n s  b y  a r e a ”
page 702, 

• “ To  d e l e t e  c o l d - r o l l e d  p u r l i n s  s i n g l y ”  o
page 702, 

• “ To  m o d i f y  c o l d - r o l l e d  p u r l i n  a t t r i b u t e
b y  g r i d  l i n e ”  on page 703, 

• “ To  m o d i f y  c o l d - r o l l e d  p u r l i n  a t t r i b u t e
b y  a r e a ”  on page 705, 

• “ To  m o d i f y  c o l d - r o l l e d  p u r l i n s  a t t r i b u t
s i n g l y ”  on page 707.

Icon Name Function
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Standard Rail 

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

• “ To  c r e a t e  c o l d  r o l l e d  s i d e  r a i l s  b y  g r i d
l i n e ”  on page 715, 

• “ To  c r e a t e  c o l d  r o l l e d  s i d e  r a i l s  s i n g l y ”
page 719, 

• “ To  d e l e t e  c o l d  r o l l e d  s i d e  r a i l s  b y  g r i d
l i n e ”  on page 720, 

• “ To  d e l e t e  c o l d  r o l l e d  s i d e  r a i l s  b y  a r e a
on page 721, 

• “ To  d e l e t e  c o l d  r o l l e d  s i d e  r a i l s  s i n g l y ”
page 721, 

• “ To  m o d i f y  c o l d  r o l l e d  s i d e  r a i l  a t t r i b u
b y  g r i d  l i n e ”  on page 722, 

• “ To  m o d i f y  c o l d  r o l l e d  s i d e  r a i l  a t t r i b u
b y  a r e a ”  on page 724, 

• “ To  m o d i f y  c o l d  r o l l e d  s i d e  r a i l s  
a t t r i b u t e s  s i n g l y ”  on page 726. 

Icon Name Function
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Hip Purlin 

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

• “ To  c r e a t e  h i p  p u r l i n s  b y  g r i d  l i n e ”  on 
page 729, 

• “ To  c r e a t e  h i p  p u r l i n s  s i n g l y ”  on page 73
• “ To  d e l e t e  h i p  p u r l i n s  b y  g r i d  l i n e”  on 

page 735, 
• “ To  d e l e t e  h i p  p u r l i n s  b y  a r e a ”  on page 7
• “ To  d e l e t e  h i p  p u r l i n s  s i n g l y ”  on page 73
• “ To  m o d i f y  h i p  p u r l i n  a t t r i b u t e s  b y  g r i

l i n e ”  on page 737, 
• “ To  m o d i f y  h i p  p u r l i n  a t t r i b u t e s  b y  a r e

on page 738, 
• “ To  m o d i f y  h i p  p u r l i n  a t t r i b u t e s  s i n g l y

on page 740. 

Icon Name Function
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Gable Rail 

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

• “ To  c r e a t e  g a b l e  r a i l s  b y  g r i d  l i n e ”  on 
page 743, 

• “ To  c r e a t e  g a b l e  r a i l s  s i n g l y ”  on page 74
• “ To  d e l e t e  g a b l e  r a i l s  b y  g r i d  l i n e ”  on 

page 752, 
• “ To  d e l e t e  g a b l e  r a i l s  b y  a r e a ”  on page 7
• “ To  d e l e t e  g a b l e  r a i l s  s i n g l y ”  on page 75
• “ To  m o d i f y  g a b l e  r a i l  a t t r i b u t e s  b y  g r i

l i n e ”  on page 754, 
• “ To  m o d i f y  g a b l e  r a i l  a t t r i b u t e s  b y  a r e

on page 755, 
• “ To  m o d i f y  g a b l e  r a i l  a t t r i b u t e s  s i n g l y ”

page 757. 

Icon Name Function
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Eaves Beam 

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

• “ To  c r e a t e  e a v e s  b e a m s  b y  g r i d  p o i n t s ”
page 760, 

• “ To  c r e a t e  e a v e s  b e a m s  b y  g r i d  l i n e ”  on
page 762, 

• “ To  c r e a t e  e a v e s  b e a m s  s i n g l y ”  on 
page 764, 

• “ To  d e l e t e  e a v e s  b e a m s  b y  g r i d  l i n e ”  on
page 766, 

• “ To  d e l e t e  e a v e s  b e a m s  b y  a r e a ”  on 
page 767, 

• “ To  d e l e t e  e a v e s  b e a m s  s i n g l y ”  on page 7
• “ To  m o d i f y  e a v e s  b e a m  a t t r i b u t e s  b y  g

l i n e ”  on page 768, 
• “ To  m o d i f y  e a v e s  b e a m  a t t r i b u t e s  b y  

a r e a ”  on page 770, 
• “ To  m o d i f y  e a v e s  b e a m  a t t r i b u t e s  s i n g

on page 772. 

Icon Name Function
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Jack Rafter 

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

• “ To  c r e a t e  j a c k  r a f t e r s  s i n g l y ”  on page 7
• “ To  d e l e t e  j a c k  r a f t e r s  b y  g r i d  l i n e ”  on 

page 777, 
• “ To  d e l e t e  j a c k  r a f t e r s  b y  a r e a ”  on 

page 777, 
• “ To  d e l e t e  j a c k  r a f t e r s  s i n g l y ”  on page 7
• “ To  m o d i f y  j a c k  r a f t e r  a t t r i b u t e s  b y  g r

l i n e ”  on page 779, 
• “ To  m o d i f y  j a c k  r a f t e r  a t t r i b u t e s  b y  a r

on page 781, 
• “ To  m o d i f y  j a c k  r a f t e r  a t t r i b u t e s  s i n g l

on page 783, 
• “ To  m o v e  j a c k  r a f t e r s  s i n g l y ”  on page 78

Icon Name Function
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Hip Raker 

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

• “ To  d e l e t e  h i p  r a k e r s  b y  g r i d  l i n e ”  on 
page 787, 

• “ To  d e l e t e  h i p  r a k e r s  b y  a r e a ”  on page 7
• “ To  d e l e t e  h i p  r a k e r s  s i n g l y ”  on page 78
• “ To  m o d i f y  h i p  r a ke r  a t t r i b u t e s  b y  g r i d

l i n e ”  on page 790, 
• “ To  m o d i f y  h i p  r a ke r  a t t r i b u t e s  b y  a r e a

on page 791, 
• “ To  m o d i f y  h i p  r a ke r  a t t r i b u t e s  s i n g l y ”

page 794. 

Icon Name Function
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Floor joist 

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

• “ To  c r e a t e  f l o o r  j o i s t s  s i n g l y ”  on page 79
• “ To  d e l e t e  f l o o r  j o i s t s  b y  g r i d  l i n e ”  on 

page 799, 
• “ To  d e l e t e  f l o o r  j o i s t s  b y  a r e a ”  on page 7
• “ To  d e l e t e  f l o o r  j o i s t s  s i n g l y ”  on page 80
• “ To  m o d i f y  f l o o r  j o i s t  a t t r i b u t e s  b y  g r i

l i n e ”  on page 801, 
• “ To  m o d i f y  f l o o r  j o i s t  a t t r i b u t e s  b y  a r e

on page 804, 
• “ To  m o d i f y  f l o o r  j o i s t  a t t r i b u t e s  s i n g l y

on page 807. 

Icon Name Function
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The Animate
toolbar

Gives you access to the following features: 

Using help Portal Frame provides online help for every function. You can resize, move, ti
cascade the Help window and the Portal Frame main window so that you can
both of them. 

Floor area 

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

• “ To  c r e a t e  f l o o r  a r e a s  s i n g l y ”  on page 8
• “ To  d e l e t e  f l o o r  a r e a s  b y  g r i d  l i n e”  on 

page 813, 
• “ To  d e l e t e  f l o o r  a r e a s  b y  a r e a ”  on page 8
• “ To  d e l e t e  f l o o r  a r e a s  s i n g l y ”  on page 81
• “ To  m o d i f y  f l o o r  a r e a  a t t r i b u t e s  b y  g r i

l i n e ”  on page 816, 
• “ To  m o d i f y  f l o o r  a r e a  a t t r i b u t e s  b y  a r e

on page 819, 
• “ To  m o d i f y  f l o o r  a r e a  a t t r i b u t e s  s i n g l y

on page 822. 

Icon Name Function

Icon Name Function

Animate 
Animates the current view of your structure – se
“ To  a n i m a t e  t h e  v i e w ”  on page 138. 
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The extensive help contains all the information from this User’s Guide. Exte
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 clic

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 requir
later. If you forget, Portal Frame will prompt you. 

To close Portal
Frame

1. Select File/Exit. 
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4 Understanding Portal Frame 

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

Take the time now to familiarise yourself with the terminology and concept
below and you will find that you are rewarded with increased productivity l

ortal Frame –
Basics

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

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

You can then apply building loads to your frames and can run the Wind Load
Generator1 and Snow Load Generator1 applications on them to calculate the w
and snow loads. These loads are applied to your frames based on their locat
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 includ
loads which do not apply on a building wide basis. 

For any frame in a building you can define the positions of restraint and tra
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 D
program.
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Once you have defined the geometry and loading for a frame you can perfo
complete analysis and design for it. Alternatively you can check a known set
sections for adequacy. You can also check the overall stability of the frame an
local stability of each member. 

Portal Frame is based around the concept of a P r o j e c t  which can contain 
anything from a single frame to all the frames required for a building1. You d
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 

ortal Frame –
Symbols

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

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

Symbol Meaning Action

 

The member, span, 
frame etc. passes this 
check. 

 

The member, span, 
frame etc. does not 
pass this check.

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

 

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

Symbol Meaning 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. 

Ι The section is an I section at this point.

Η 

The rafter is haunched at this point (i.e. it is a 
three flanged section). 

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

nderstanding
preferences

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

Portal Frame

Initially, Portal Frame's preferences are set, based on our many years experien
the industry. You can change these at will knowing that the preferences you 
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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To set unit
preferences

1. Select File/Preferences… to see the Units page of the Preferences proper
sheet. 

2. The only System of units that you can use in Portal Frame is the Metric 
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 It
list and Settings will show the available options and the current Precisi

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. Th
setting applies to all units i.e. you can not set a different threshold for ea
unit. 
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6. Pick another page of the Preferences property sheet or click OK to save y
current preferences. 

To set design
preferences

1. Select File/Preferences and then pick Design 

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

3. If you want to use one of the listed steel grades as your default pick it an
click Set Default. 
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Add steel grade
dialog

4. If you want to add a new steel grade, then click Add… while you are vie
the list of steel grades. You will see the Add Steel Grade dialog. 

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

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

If the design strength does not depend on the material thickness, th
enter a large value for the first Thickness (t1), the constant design 
strength for the first Design strength value (fy1) and leave the oth
thicknesses and strengths at zero. 

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

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

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 comp
the table of Thicknesses and Design Strengths. 
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If the design strength does not depend on the material thickness, th
enter a large value for the first Thickness (t1), the constant design 
strength for the first Design strength value (py1) and leave the oth
thicknesses and strengths as zero. 

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

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

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

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

6. Pick another page of the Preferences property sheet or click OK to save y
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, how
this will be affected by the lighting to give you a rendered view of the memb
For a wire frame view the colour you choose is the colour of the lines used t
represent the member. For an axis view the colour you choose is the colour o
line used to represent the centre-line of the member. 

!
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1. Select File / Preferences… and pick Colours. 

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

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

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

To set autosave
preferences

You use these preferences to control the autosave feature. If you switch this o
on, then Portal Frame will save your structure at the intervals you specify. If 
then experience a problem with your computer or model, Portal Frame asks i
want to open the most recent autosaved file. 



aves. 

our 
Chapter 5 : Setting Preferences : 86

1. Select File / Preferences… and pick AutoSave 

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 s

4. Pick another page of the Preferences property sheet or click OK to save y
current preferences. 
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To set frame
preferences

1. Select File/Preferences and pick Frame 

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

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

3. Adopt a similar approach for your apex haunches.

4. Enter the Level of your default bases and specify their Type. 

5. Enter the values for the loads that you want Portal Frame to use as its de

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

1. Select File/Preferences… and pick Plate 

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

ding plate details 3. If you want to add a new width or thickness enter the value in the Widt
Thickness field and click Add. 
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Deleting plate
details

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

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

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

To set 2D-frame
window

preferences

You use these preferences to control the default display that Portal Frame wi
show for a 2D Geometry window. 
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1. Select File / Preferences… and click 2D-Frame 

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

3. Select the view scheme that you want the initial view to use, both when s
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 i
turn take more time than the axis view, which again (for the dynamic vi
only) takes more time than the box view. 

4. Pick another page of the Preferences property sheet or click OK to save y
current preferences. 
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To set frame
loading window

preferences

You use these preferences to control the default display that Portal Frame wi
show for a frame results window. 

1. Select File / Preferences… and pick Frame Loading 

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

Note If a particular floor view does not contain items of a 
particular type, then these will not be shown irrespectiv
your settings here. 
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3. Select the view scheme that you want the initial view to use, both when s
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 i
turn take more time than the axis view. 

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

To set Analysis
window

preferences

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

1. Select File / Preferences… and pick Analysis 
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2. Pick the items that you want the initial view to contain from the left han

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

3. Select the view scheme that you want the initial view to use, both when s
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 i
turn take more time than the axis view. 

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

To set member
stability window

preferences

You use these preferences to control the default display that Portal Frame wi
show for a member stability window. 
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1. Select File / Preferences… and pick Member Stability 

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

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

3. Select the view scheme that you want the initial view to use, both when s
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 i
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 y
current preferences. 

 set 3D-building
window

preferences

You use these preferences to control the default display that Portal Frame wi
show for the 3D Structure window. 

1. Select File / Preferences… and pick 3D-Structure 

2. Pick the items that you want the initial view to contain from the left han
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3. Select the view scheme that you want the initial view to use, both when s
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 i
turn take more time than the axis view, which again (for the dynamic vi
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 y
current preferences. 

To set 2D-Floor
window

preferences

You use these preferences to control the default display that Portal Frame wi
show for a 2D floor window. 
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1. Select File / Preferences… and pick 2D-Floor 

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

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

3. Select the view scheme that you want the initial view to use, both when s
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 i
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 y
current preferences. 
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6 Controlling display content

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

ontrolling the
Toolbars

Portal Frame displays its To o l b a r s  immediately under the menu bar. You ca
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 rem
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 rein
it. 

ontrolling the
Status Bar

Portal Frame displays its S t a t u s  b a r  at the bottom of its window. The status 
used to give essential information about the current design. 

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

To remove the
Status Bar

1. Select View/Status Bar 

T
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If the Status Bar is displayed its menu option is ticked. Click the Status
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 th
Status Bar menu option to reinstate the status bar, 

ontrolling the
orkbook tabs

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

To remove the
Workbook tabs

1. Select View/Workbook 

If the Workbook tabs are displayed their menu option is ticked. Click t
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, 

ontrolling 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 fr
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 D o c k e d  against the side of the main Portal Fram
window, or whether it is forced to be a F l o a t i n g  window which can be 
positioned anywhere on your Windows desktop. 
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To remove the
oject Workspace

1. Select View/Project Workspace 

Mouse Click anywhere over the Pro j e c t  Wo r k s pa ce  with th
right mouse button, and pick H i d e  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
oject Workspace

1. Select View/Project Workspace 

If the Project Workspace is not displayed its menu option is now ticked
Select Project Workspace to reinstate the Project Workspace, 

To choose a
docked or a

floating Project
Workspace

You can only choose this option using the mouse. You must be able to see th
Project Workspace to make this choice. 

Mouse Click anywhere over the Pro j e c t  Wo r k s pa ce  with th
right mouse button. If the A l l o w  d o c k i n g  option is tick
then the Pro j e c t  Wo r k s pa c e  can be docked, otherw
cannot. Selecting the option switches A l l o w  d o c k i n g  o
off. 

Note If Pro j e c t  Wo r k s pa c e  docking is allowed, and you sw
the A l l o w  d oc k i n g  option off, then the Pro j e c t  

Wo r k s pa ce  will become a normal window at the point 
your W i n d o w s  desktop where it was positioned before i
docked. 
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Note You can still position a docked Pro j e c t  Wo r k s pa ce  
anywhere on your W i n d o w s  desktop, by positioning the
cursor over its border, and then dragging using the left 
mouse button. If A l l o w  d oc k i n g  is switched on and you
and drop the Pro j e c t  Wo r k s pa ce  over the edge of t
P o r t a l  F r a m e  window the Pro j e c t  Wo r k s pa c e  will 
to that side of the window.

ontrolling the
content of the

display

You can choose the information that you want to see in any graphical windo
through the Properties sheet. These are described texturally below, however 
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 
it simply indicates that there are no properties available. 

To set Frame
window
display

properties

1. Ensure that the Frame 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

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

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

Note If the P r o p e r t i e s  sheet does not show these options, 
the active window is not a F r a m e  window. 

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

Frame2 page 4. Click the Frame2 tab to see this page of the Properties sheet. 
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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 item
remove ticks the display is updated instantly. 

Fonts page 6. Click the Fonts tab to see this page of the Properties sheet. 
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This page allows you to control the fonts which Portal Frame will use for
textural information in the Frame window. You choose whether or not t
text is displayed using the options on the Frame2 page. If you want to ch
the font, click the appropriate Change… button to see the Font dialog. 

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 Fon
page. 

To set
Analysis

Results
window display

properties

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

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

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

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

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 item
remove ticks the display is updated instantly. 
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Scale page 6. Click the Scale tab to see this page of the Properties sheet. 

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

Note You can specify a separate scale for each analysis resul
diagram. 

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

Fonts page 8. Click the Fonts tab to see this page of the Properties sheet. 
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This page allows you to control the fonts which Portal Frame will use for
textural information in the Analysis Results window. You choose whethe
not the text is displayed using the options on the Frame2 page. If you wa
change the font, click the appropriate Change… button to see the Font 
dialog. 

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 Fon
page. 

To set
Loading
Diagram

window display
properties

1. Ensure that the Loading Diagram window whose contents you want to se
active. 



l tab. 

the 
 to 

s or 

want 

s or 
Chapter 6 : Controlling display content : 110

General 2. Select View/Properties… and you will see the Properties sheet – Genera

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

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

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

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

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

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

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

Frame1 page 8. Click the Frame1 tab to see this page of the Properties sheet. 

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

9. Ensure that the items that you want to display are ticked. As you tick item
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. 

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 item
remove ticks the display is updated instantly. 

Fonts page 12. Click the Fonts tab to see this page of the Properties sheet. 
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This page allows you to control the fonts which Portal Frame will use for
textural information in the Frame window. You choose whether or not t
text is displayed using the options on the General and Frame2 pages. If
want to change the font, click the appropriate Change… button to see t
Font dialog. 

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 Fon
page. 

To set
Stability
window

splay properties

1. Ensure that the Stability window whose contents you want to set is activ
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Stability page 2. Select View/Properties… and you will see the Properties sheet – Stabilit

This page allows you to choose the information which you want to see i
your Stability window. 

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

Fonts page 4. Click the Fonts tab to see this page of the Properties sheet. 
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This page allows you to control the fonts which Portal Frame will use for
textural information in the Stability window. You choose whether or no
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. 

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 Fon
page. 

To set Floor
window
display

properties

1. Ensure that the Floor window whose contents you want to set is active. 
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Floor page 2. Select View/Properties… and you will see the Properties sheet – Floor ta

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

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

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

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

5. Ensure that the items that you want to display are ticked. As you tick item
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. 

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

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 Fon
page. 

To set
Structure

window
splay properties

1. Ensure that the Structure window is active. 

Structure 1 page 2. Select View/Properties… and you will see the Properties sheet – Structu
tab. 

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

3. Ensure that the items that you want to display are ticked. As you tick item
remove ticks the display is updated instantly. 
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Structure2 page 4. Click the Structure2 tab to see this page of the Properties sheet. 

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

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

Structure3 page 6. Click the Structure3 tab to see this page of the Properties sheet. 

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

7. Ensure that the items that you want to display are ticked. As you tick item
remove ticks the display is updated instantly. 
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Grids page 8. Click the Grids tab to see this page of the Properties sheet. 

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

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

Frames on Grids
page

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

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

11. Ensure that the items that you want to display are ticked. As you tick item
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. 

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

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 Fon
page. 
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7 Manipulating the graphical displays 

When you create a frame and define its details, or if you change to a differen
orientation of the Structure window Portal Frame will show the details at a sc
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

Z o o m i n g  allows you to enlarge a particular area of the display. There are se
ways to zoom in and out. Simply choose the option that you find easiest and
stick with it. You can use zooming in all graphical windows. 
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To zoom into
an area of

the display

Select View/Beam Details/Zoom Area. You can then select the area you 
to see zoomed. 

Mouse Right click the display, and pick Z oo m  A re a  from the 
context menu. 

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

2. Hold down the left mouse button and drag across to the diagonally opp
corner of the area. 

Drag to here
and release

Click here
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3. Release the button and the area will be expanded to fill the frame windo

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 V i e w  toolbar to move betw
different views of the frame or of the analysis results. 

o move between
different views

Portal Frame stores the views of its windows. You can use the icons of the Vie
toolbar to move backward and forward between the views you have accesse
recently. 
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1. Click the icon on the View toolbar to get to the view you require. The op
are given in the table below. 

To zoom in-to or
out-from the
centre of the

display

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

The Structure
window

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

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 upward
zoom out-from the centre of the display. 

ny other window 1. Right click and hold the mouse button down, then

Icon Action – move

move to the first available 
view of the window

move to the previous view 
of the window

move to the next view of 
the window

move to the last available 
view of the window
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2. Drag downwards to zoom in-to the centre of the display or drag upward
zoom out-from the centre of the display. 

 rotate the view
of the Structure

window

You can rotate the graphical display of the Structure window using the mous

Note Rotation is not applicable to the 2D windows. 

Mouse Right click and hold over the B e a m  D e f i n i t i o n  display, 
then drag to rotate the view in wireframe mode until you
achieved the orientation you require, then release the 
button. 

 pan the view of
any window

When you have zoomed into any window, then you can move the display 
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 pa
the display in which you are interested. 

sing standard
views

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 
the structure from the appropriate direction and will also make it fit into th
window. 
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To use standard
views

1. Ensure that the Structure window is active. 

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

Icon 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).

View the structure from the northeast (top right).
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To return a
2D window
to its initial

state

You have a choice of two options to return any 2D window to its initial state
zoomed): 

1. Click the Zoom Extents icon. 

2. Click the First icon ( ) from the View toolbar. 

isplay Modes You can choose the display mode that you want to use for the normal static 
of any graphical window, and also the view that you want to use while you a
adjusting it dynamically (zooming any window, panning any window or rot
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 liste
order of quickest to slowest and include screen captures of the Geometry win
in each mode. 

View the structure from the northwest (top left).

Icon Action
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o set the display
mode

1. Pick the display mode that you want to use for your static and dynamic v
from the toolbar as shown below. 

 Static - Axis Show the elements in the window by their centre-lines. 
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 Static - Wired Show the elements in the window by their outlines. 
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 Static - Solid Show the elements in the window fully rendered. 
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 Dynamic -
Box

Show the elements in the window as a simple box as you manipulate them. 
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 Dynamic -
Axis

Show the elements in the window by their centre-lines as you manipulate th
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 Dynamic -
Wired

Show the elements in the window by their outlines as you manipulate them.
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 Dynamic -
Solid

Show the elements in the window fully rendered as you manipulate them. 

Isometric and
Perspective

views

You can set the Structure window to show an Isometric or a Perspective vi
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 To view as
isometric

1. Select the Structure window and click the Isometric icon from the toolb
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 To view as
perspective

1. Select the Structure window and click the Perspective icon from the too

To animate
the view

When you are viewing the Structure window, you can animate the display. 
Simply click the Animate icon to start the animation and click it again to st
the animation. 

ontrolling the
nalysis results

window

Once you have completed the design of a frame you can review the results o
analysis for that frame. When the design completes you will see the Design 
Summary dialog, and the Analysis Results window (which may lie behind the
Design Summary dialog). You can control the information you want to see in
window, and apply scaling factors to enable you to view the window’s conten
clearly as possible. 
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o view the
ge history

1. With the Analysis Results window open, click Hinge History, and you wi
the details for the current combination. 

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

3. If you want to see another combination, then double click its name in th
Project Workspace. 

4. If you want to see another diagram, click the appropriate icon from the 
Analysis toolbar.
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o view the
bending

moments

1. With the Analysis Results window open, click Bending Moments, and y
will see the details for the current combination. 

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 th
font used for the text. 

3. If you want to see another combination, then double click its name in th
Project Workspace. 

4. If you want to see another diagram, click the appropriate icon from the 
Analysis toolbar.
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o view the
ear forces

1. With the Analysis Results window open, click Shear Forces, and you wi
the details for the current combination. 

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

3. If you want to see another combination, then double click its name in th
Project Workspace. 

4. If you want to see another diagram, click the appropriate icon from the 
Analysis toolbar.
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o view the
axial loads

1. With the Analysis Results window open, click Axial Loads, and you will
the details for the current combination. 

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 use
the text. 

3. If you want to see another combination, then double click its name in th
Project Workspace. 

4. If you want to see another diagram, click the appropriate icon from the 
Analysis toolbar.
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o view the
deflected

shape

1. With the Analysis Results window open, click Deflected Shape, and you
see the details for the current combination. 

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 
used for the text. 

3. If you want to see another combination, then double click its name in th
Project Workspace. 

4. If you 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
the main window. 
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efining a new
project

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

To define a
new project

1. Select File/New Project… 

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

Note You must enter a J o b  reference, but the other details 
optional. 

Tip If you want to change these details later you can do so 
selecting Fi l e / Pro j e c t  D e t a i l s …  or by secondary cli
the existing job details in the P r o j e c t  W o r k s p a c e  and
selecting Pro j e c t  De t a i l s …  from the context menu t
appears. 

Building Wizard You will now see the various dialogs of the Building Wizard. 

T
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Building Wizard –
Design Codes

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

3. Pick the appropriate Steel, Wind and Snow options and then click Nex

Caution The first BS 6399 option is automatically selected for
projects since CP3 : Chapter V : Part 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 –
uilding Definition

The Building Wizard – Building Definition dialog allows you to set the det
for your building which are used to generate the wind and snow load 
information. 

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 win
snow 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 consecu
frames as the Centres. 
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6. If the portal frames in your structure are not at equal centres, then pick
Irregular option, the dialog reconfigures to allow you to define the irreg
frame centres you require. 

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

Example If you enter centres of 4.5,6,6,6,6,6,6,6,6,6,6,6,6,4.
will create frames at 0, 4.5, 10.5, 16.5, … … 70.5, 7
and 81 metres.

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

Note You can alter the bay centres later using the B u i l d i n g  
dialog. 

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

7. Once you have defined your centres click Next>. 

E
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Building Wizard –
Building Loads

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

Help The values which P o r t a l  F r a m e  proposes come from yo
P r e f e r e n c e s  see “To set frame preferences” on page 8

8. Tick the Include box for the load type that you want Portal Frame to gen
automatically for you and enter a value where appropriate. Once your 
loading details are correct click Next>. 

?
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Building Wizard –
ilding Wind Load

The Building Wizard – Building Wind Load dialog that you see depends on
Wind Code that you chose earlier. The two options are shown below. Yo
this dialog to define the basic wind load details for your site. 



 
 to 
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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
the wind code that you have selected. 

10. Once your details are correct click Next>. 
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Building Wizard –
ilding Snow Load

The Building Wizard – Building Snow Load dialog lets you define the basic
snow load for your site. 

11. The default value for the Basic Snow Load is based on the Location tha
chose earlier. Change the default value if necessary and then click Next>
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Building Wizard –
Frame Definition

The Building Wizard – Frame Definition dialog allows you to define the 
building details for the first frame in the building. 

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

Note P o r t a l  F r a m e  automatically calculates the frame cent
for each frame based on the building grid you define, you
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 proc
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 de
the first frame’s details. If you do not complete these fr
details you will lose the other details that you gave in th
B u i l d i n g  W i z a r d . 

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

To save a
project for

the first time

1. Select File/Save Project As… 

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

?

!
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To save a
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 Fr
however you can only have one project open at once. When you want to mo
from one project to another you must close the current project before openi
the new one. 

o 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. 

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
open it. 

To open a
project

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

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

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 yo
encounter unexpected features you will need to contact our support departm
for assistance. Generally you will be asked to provide a copy of your project
you have email, you can use Send Mail to create an e-mail with your project 
attachment. 
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To send mail 1. Select File/Send Mail… 

Note P o r t a l  F r a m e  has automatically attached a copy of yo
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. 

Note The e-mail address for the UK CSC Support Departmen
support@cscworld.com 

3. Click Send to send the e-mail. 

Note If you do not have a permanent e-mail connection you m
need to trigger the sending of the e-mail from your e-ma
application. 
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Modifying the
formation for

a project

Once you have defined a project you may subsequently need to alter some o
information should circumstances dictate. 

To modify the
project details

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

1. Select File/Project Details… 

2. Make your changes and click OK. 
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To change the
design codes

1. Select Building/Design Code… 

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

Caution CP3 : Chapter V : Part 2 : 1972 has been withdrawn by 
BSI. You should only use this code of practice for legacy
designs. 

Caution Don’t forget that if you change the wind code you’ll also 
to modify the wind load details. 

!

!
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To modify the
ilding definition

1. Select Building/Definition… 

2. Change the details as necessary and then click OK. 

To modify
the building

loads

1. Select Building/Loads… 

2. Make your changes and click OK. 
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Caution If you change a value here, P o r t a l  F r a m e  recalculates t
associated value in the frame loadcase overwriting any 
manual changes that you have made. 

Caution If you remove the check against I n c l u d e  for any item 
P o r t a l  F r a m e  removes the automatically generated lo
from the loadcase. If the loadcase is then empty P o r t a
F r a m e  deletes it automatically. 

To modify
the wind

loads

1. Select Building/Wind Load… 

!

!
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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 CP3 see “To m
building wind load data” on page 390 or for BS 6399 se

modify building wind load data” on page 371. 

To modify the
snow loads

1. Select Building/Snow Load… 

2. Change the details as necessary and then click OK. 

?
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To modify the
frame definition

details

1. Select Frame/Frame Definition… 

Note This option allows you to change the basic definition det
of the frame shown in the current F r a m e  window. If the
active window is not that for a frame, then the menu opt
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 spa
to be deleted. However when you are editing the details 
the span geometry you can add or delete spans as 
necessary. 

3. If you do not want Portal Frame to design the frame, but you want to de
its details directly (for model completeness and without design tick Sim
Gable Frame (Non-design). and then click OK. The remaining details i
dialog are not appropriate if you tick this option, and so they are remov
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Note Although this option is primarily intended for gable fram
(as its title indicates), you can use it for any frame in yo
structure which you don’t want to design. 

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

Note By default the initial frame that you define (Fra m e  Ty p
is involved in the grid system and so these details are 
dimmed. If you want to define your own frame centres ra
than have P o r t a l  F r a m e  use those calculated from th
building grid, then we suggest that you delete Frame Ty
(you must first define another frame, since your project
must always contain at least one frame) and then not in
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), F
Face if it will lie at the end of the building). If you tick one of these opti
then the associated Distance field is not appropriate and is dimmed. 

Enter the Distances that are required and click Calc. Eff. to calculate th
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
use and the default grade are taken from your preferences. You can change t
information for the entire building at once if necessary

1. Select Building/Design Steel… 

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

Adding a new
frame

Your project may contain as many frames as you like1. 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

1. Select Frame/New… 

2. Give the Reference of the frame, define the appropriate details and clic
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 fr
centres that are used will be those calculated from the 
system, and these will override any values that you spec
here. If this occurs, then when you close the B u i l d i n g  G
dialog you will see a warning message to this effect. 

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

copy an existing
frame

1. Select the Frame Definition or Analysis Results window for the frame that
want to copy. 

?

?
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2. Select Frame/Copy 

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

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

Selecting the
ame on which

to work

A project can contain as many frames as you like1. When you add a frame, o
copy an existing one you will automatically start to work on that new frame
can pick any frame in order to work on it. 

o pick the frame
n 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 P r o j e c t  W o r k s p
For further details see “To choose the frame on which to 
on page 510. 

Removing a
frame

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

o 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… 

Check that the reference is for the frame that you want to remove and th
click Yes to delete it. 

Caution Once a frame has been removed from the project in this 
its information ca n  n o t  b e  re c o ve re d . P l e a s e  t a k e  

w h e n  yo u  u s e  t h i s  f e a t u re . 

Exporting
information
from Portal

Frame

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

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

Help For further information see “To export a materials list to
Excel” on page 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 TE
on page 504 and “To transfer the report to Microsoft W
on page 505. 

!

?
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o export a frame
to a dxf file

When you have created a model in Portal Frame, you can immediately trans
the details of any frame to a dxf  file. You can only obtain this information 
the frame Definition window. 

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

1. Click File/Export/Export to DXF… 

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 th
to be used in the dxf  file. 
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4. Enter an appropriate value for the text size (which depends on the scale
you feel appropriate for the dxf  file) and then click OK to create the file

To export the
ucture view to a

dxf file

When you have created a model in Portal Frame, you can immediately create
dxf  files containing a plan and elevations of your structure. You can only o
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. 

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 
which contain the views which you have requested and the folder in wh
they will be placed. 

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

4. Click Next> to see a dialog which allows you to give the size of the text t
to be used in the dxf  file. 

5. Enter an appropriate value for the text size (which depends on the scale
you feel appropriate for the dxf  file) and then click OK to create the file
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To export model
details to 3D+

When you have created a model in Portal Frame, you can immediately trans
the physical model to 3D+1 for drawing production. 

1. Click File/Export/Export to 3D+… 

 export a model
to S-Frame

When you have created a model in Portal Frame, you can immediately trans
the model to S-Frame2. If you have performed a design in Portal Frame, then
the section sizes will be transferred to S-Frame for you. You can use S-Frame
analyse your entire structure and then use its link to S-Steel3 to perform the
design of any members you require. There is no risk of changing the sizes th
Portal Frame has already determined for the main frame members, since thes
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 
of any issues that have arisen during the export process. 

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

 export a model
to a MIS system

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

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

To export a
materials list to

Excel

When you have created a model in Portal Frame, you can immediately expor
material list details of the members it contains to Excel, where you can work
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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9 Building Grids in Portal Frame

When you have defined the different frames in your building you can assem
these into a pseudo-3D building. You can then use the Wind Loading Generat
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
structural detailing package. 

Defining grid
details

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

To define
grid details

1. Select Building/Grid…  
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This shows all the grid lines in your structure along which the portal fra
lie. The initial settings for this dialog are based on the information that 
entered in the Building Wizard as you created the project and on the deta
for the first frame which you defined. 

Help see “Building Wizard – Building Definition” on page 147 a
“Defining span geometry” on page 180. 

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

3. You can then pick the Frame type that you want to place on the grid lin
choosing its reference from the list which will show the references of th
different frames which you have created for this structure. 

?

Frame type 1

Frame type 1

Frame type 1

Frame type 1

Frame type 1

Offset for frame type 2
Frame type 2

Frame type 2
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4. With respect to the centres you can choose whether you want to define 
distances between the frames in terms of an Absolute dimension from 
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 t
loads which depend on the frame centres have been 
automatically recalculated for you. 
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Caution If you have a series of frames of the same type (Fra m e  
1  and so on), but these are at different centres, then P o
F r a m e  will determine the most onerous centres and wil
this value as the E f fe c t i ve  Ce n t re s  for all frames o
type. 

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

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

5. If you need to change the number of frames in a structure, then you can
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 p
its line in the table and then click Delete. If you are adding or deleting fr

!
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and you need to change the frame centres, then you can ripple the chan
through your structure quickly by judicious clicking of Calc. Next and/
Calc All. 

6. 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
use the Building Wizard to define the basic building details. Only when you h
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 Por
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
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 t
define the geometry of the span as part of the creation process. 

Caution Your project definition is not complete until you have de
the first frame’s details. If you do not complete these fr
details you will lose the other details that you gave in th
B u i l d i n g  W i z a r d . 

?

?

!
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To define
span

geometry

1. Select Frame/Span Definition to see the Span Definition property sheet. 
step is only required if you are changing the details for a frame as other
you will automatically see the Span Definition property sheet.) The prop
sheet will be configured to show the number of spans that you have spec
or previously defined.  

 pick a span type 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 o
type and you must therefore set this first. 

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

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

Note If you want to use a standard span, then you do not nee
change it, you can click E d i t  S pa n  Da t a  to give its de
immediately. 

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

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

Help For further information on the dialog for the different s
types see:

• “To define a standard span” on page 184, 
• “To define an asymmetric span” on page 186, 
• “To define a monopitch span” on page 189, 
• “To define a propped span” on page 191, 
• “To define a flat top span” on page 194, 
• “To define a mansard span” on page 197. 

?
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4. Complete this dialog and click OK to return to the Span Definition prope
sheet which will reflect the span details. 

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

Help The Co p y  S pa n  and M i r ro r  S pa n  options enable yo
duplicate or reflect details of existing spans to build up
total frame layout. For further information see:

• “To mirror span details”  on page 200,
• “To copy span details” on page 201. 

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

Help For further information see:

• “Haunch Geometry in Portal Frame” on page 204, 
• “Column Base Fixity in Portal Frame” on page 209, 
• “Valley Support Fixity in Portal Frame” on page 218, 
• “Crane Geometry in Portal Frame” on page 221, 
• “Tie Geometry in Portal Frame” on page 225, 
• “Parapet Geometry in Portal Frame” on page 234. 

7. Once your span details are complete click OK to return to the main Port
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. 

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

Standard span dimensions

Span distance

Span/2
F.F.L.

Slope (‡)

Note : † and ‡ mark
alternative dimensions
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)
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1. Enter the Span Distance. 

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

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

Example You would probably use the U n d e r s i d e  o f  H a u n c h  o
in order to achieve a minimum clear height. 

Note The right and left hand haunches are at the same level f
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 f
preferences” on page 87, 

Standard span start and end points

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

To define an
symmetric span

You define or edit an asymmetric span using the Asymmetric Span dialog. 
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This allows you to define portal frames of the type shown below. 

1. Enter the Span Distance. 

Asymmetric span dimensions

Asymmetric span start and end points

Span Distance

Span LH Eaves to Apex

Slope (‡)
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2. Enter the horizontal Distance to the apex from the eaves. Pick the way 
which you want to define its vertical position and then enter the Slope o
Rise. 

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

Example You would probably use the U n d e r s i d e  o f  H a u n c h  o
in order to achieve a minimum clear height. 

4. Enter the Right Hand Haunch Level similarly. 

5. 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 f
preferences” on page 87, 

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

7. 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 tex
Simply rest the pointer over the text to see the valid ra
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To define a
monopitch span

You define or edit a monopitch span using the Monopitch Span dialog. 

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

Monopitch span dimensions

Span Distance

Slope (‡)
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1. Enter the Span Distance. 

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

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

Example You would probably use the U n d e r s i d e  o f  H a u n c h  o
in order to achieve a minimum clear height. 

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 f
preferences” on page 87, 

5. Similarly set the Type or Level of the right hand base. 

Monopitch span start and end points
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6. Once your details are correct OK to return to the Span Definition proper
sheet. 

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

To define a
propped span

You define or edit a propped span using the Propped Span dialog. 
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This allows you to define portal frames of the type shown below. 

1. Enter the Span Distance 

Propped span dimensions

Propped span start and end points

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

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

Example You would probably use the U n d e r s i d e  o f  H a u n c h  o
in order to achieve a minimum clear height. 

4. Define the Right Hand Haunch Level similarly. 

5. 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 f
preferences” on page 87. 

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

7. Enter the prop base level. 

8. 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 tex
Simply rest the pointer over the text to see the valid ra
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 define a flat top
span

You define or edit a flat top span using the Flat Top Span dialog. 
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This allows you to define portal frames of the type shown below. 

1. Enter the Span Distance. 

Flat top span dimensions

Flat top start and end points

Span distance
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Span LH Eaves to RH Apex
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2. Enter the horizontal Distance from the left hand eaves to the left hand 
and that from the left hand eaves to the right hand apex. 

3. Pick the method that you want to use to define the vertical position of th
hand apex and then enter the Slope or the Rise. 

4. Enter the Left Hand Eaves Level and enter the appropriate value. 

Example You would probably use the U n d e r s i d e  o f  H a u n c h  o
in order to achieve a minimum clear height. 

5. Similarly enter the Right Hand Eaves Level. 

6. 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 f
preferences” on page 87. 

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

8. 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 tex
Simply rest the pointer over the text to see the valid ra
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To define a
mansard span

To define or edit a Mansard span you use the Mansard Span dialog. 
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This allows you to define portal frames of the type shown below. 

1. Enter the Span Distance. 

Mansard span dimensions

Mansard span start and end points

Span distance
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Span LH Eaves to Apex
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2. Define the horizontal Distances from the left hand eaves to the left han
apex, the apex and the right hand apex. 

3. Pick the way in which you want to define the vertical position of the left 
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 eave

4. Similarly define the vertical position of the Apex from the left hand ape

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

6. Define the Right Hand Eaves Level similarly. 

7. 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 f
preferences” on page 87. 

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

9. 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 tex
Simply rest the pointer over the text to see the valid ra
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To mirror span
details

Portal Frame allows you to mirror the information from one span to one or m
of the others. 

1. First define the span that you want to mirror. Now select a line relating to
span on the Span Definition property sheet and click Mirror Span. You w
see the Mirror Span dialog. 

2. Select the span(s) to which you want to mirror the selected spans detail
click OK. The details for the mirrored spans will be reflected in the Span
Definition property sheet. 
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To copy span
details

Portal Frame allows you to copy the information for one span into any of the
others. 

1. Completely define the span that you want to copy, and return to the Fra
Span Definition property sheet. 

2. First define the span that you want to copy. Now select a line relating to
span on the Span Definition property sheet and click Copy Span. You wi
the Copy Span dialog. 
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3. Select the span(s) to which you want to copy the selected spans details a
click OK. The details for the copied spans will be reflected in the Span 
Definition property sheet. 

To modify
the span

geometry

1. Select Frame/Span Definition 

Hot spot Click the S pa n  hot spot (shown by blue text and surrou
by a blue box) for the span that you want to change. 

2. You will see the Span Definition property sheet. Select a line relating to t
span you want to change and then click Edit Span Data. You will see th
dialog appropriate to that span type. 

Note If you want to change the Ty p e  of span, then select a li
relating to that span and click E d i t  S pa n  Ty p e . Sele
the new Ty p e  of span then click O K . You will then see th
dialog for the new span type. 

3. When you have made all your changes click OK to close the Span Definit
property sheet. The graphical display will show the amended frame deta

 add a span to a
frame

1. Click Add Span… you will see the Add Span dialog. 
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Note If your frame already has the maximum number of spans
A d d  S pa n …  is dimmed. 

2. Select the position where you want to add the new span and then click O

3. The Span Definition property sheet will show the new span. You can defi
details directly in any way you like. 

To delete a span
from a frame

1. Select a line relating to the span which you want to delete and then click
Delete Span. You will be asked to confirm the deletion. 

Take note of the message and respond appropriately. 

2. If you 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. P l e a s e  t a k e  d u e  c a re  w

u s i n g  t h i s  f e a t u re . 

1. This depends on the version of Portal Frame you are using. 
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11 Haunch Geometry in Portal Frame 

Portal Frame lets you define the length and depth of each haunch. 

Defining
haunch

geometry

If you have set eaves or apex haunch preferences the Span Definition Haunch
page will show the values calculated in accordance with these. Otherwise you
see No haunch against each haunch. 

Help For further information see “To set frame preferences” o
page 87. 

To modify
the haunch

geometry

1. Select Frame/Span Definition… and the Haunches tab. 

?
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2. Select the haunch you want to amend and then click Edit Haunch to se
Haunch dialog. 
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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 U
Maximum Available Depth to use the calculated maximum possible d

Caution The maximum depth is calculated for the current sectio
sizes. If these change you will need to check that the dep
haunch can be achieved with the new sections. 

Note The haunch is only checked in the context of the entire f
when you O K  the S p a n  D e f i n i t i o n  property sheet. 

5. Once your haunch details are correct click OK to return to the Haunche
page of the Span Definition property sheet. 

 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 a
then click Copy Haunch to see the Copy Haunch dialog. 

2. Tick the options to indicate the information you want to copy. 

Note If you tick U s e  M a x .  A va i l a b l e  then the maximum de
available for each target haunch will be calculated and us
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. 

 delete a haunch 1. Select the haunch that you want to delete and click Delete Haunch. Th
Haunches page is updated to show No Haunch. 
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Tip If you want to delete several haunches, then you will find
quicker to delete a single one, and then copy it to all oth
locations which need haunches deleting. 

T
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12 Column Base Fixity in Portal Frame 

You can define each base in your frame as being pinned, fixed or spring and
the associated details. 

Help Valley beams are treated differently, see “Valley Support
Fixity in Portal Frame” on page 218. 

Defining base
properties

The Span Definition Bases page shows a summary for each column base and
base in your frame. You define the details for each of these bases identically.

To define
base

properties

1. Select Frame/Span Definition… and pick Bases. 

?



 Base 

onal 
hen 

To

tion 
Chapter 12 : Column Base Fixity in Portal Frame : 210

2. Select a base and click Edit Base… to change its details. You will see the
property sheet. 

3. Pick the type of base that you want to use and give any necessary additi
information (as covered in the following sections of the User’s Guide) t
click OK to return to the Span Definition property sheet. 

 define a pinned
base

1. Pick Pinned. 

2. No further information is required so click OK return to the Span Defini
property sheet. 
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 define a spring
base

1. Pick Spring. Three new pages are added to the property sheet so that yo
can define the details at the Ultimate and Serviceability Limit States and
the details that you want to use for the P292 frame stability check.  
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timate Limit State 2. Pick the ULS tab to set the details for the ultimate limit state. 

3. For the vertical and horizontal directions pick Restrained or pick Stiffn
and enter a value which models the movement of the base in that direct

4. For the rotational direction pick Stiffness and enter a value which mod
the rotational characteristics of the base or pick Free if the base provide
rotational stiffness. 

Note Once the column size is known you can use S e t  1 0 %  t
the stiffness to 10% of the stiffness of the column sec
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Note If you don’t want P o r t a l  F r a m e  to automatically chang
stiffness of the base if you change the frame geometry
sections then tick Fi x  S t i f f n e s s .

5. If you want to limit the ULS moment capacity of the base to less than 100
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 t
requisite value. 

Caution If you specify the Moment capacity your base must be a
to provide this capacity at the Ultimate Limit State. !
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erviceability Limit
State

6. Pick e the SLS tab to set the stiffnesses of the base at the Serviceability L
State. 

7. For the vertical and horizontal directions pick Restrained or pick Stiffn
and enter a value which models the movement of the base in that direct

8. For the rotational direction pick Restrained, Free, or pick Stiffness an
enter a value which models the rotational characteristics of the base. 

Note Once the column size is known you can use S e t  2 0 %  t
the stiffness to 10% of the stiffness of the column sec
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Note If you don’t want P o r t a l  F r a m e  to automatically chang
stiffness of the base if you change the frame geometry
sections then tick Fi x  S t i f f n e s s .

Frame Stability
Condition

9. Pick the Stability tab to set the stiffnesses of the base at the P292 Frame
Stability check.  

10. The vertical and horizontal directions are ignored for this check. They a
shown to keep the dialog layout similar between pages. 

11. For the rotational direction pick Stiffness and enter a value which mod
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 S e t  1 0 %  t
the stiffness to 10% of the stiffness of the column sec

Note If you don’t want P o r t a l  F r a m e  to automatically chang
stiffness of the base if you change the frame geometry
sections then tick Fi x  S t i f f n e s s .

The rotational capacity of the base is set at the nominal value specified f
this check. This is 1% and you can not change this. However the stiffnes
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 la
value will be used in the P292 check. 

Example If you have R e s t ra i n e d  set on the U L S  page and you en
value of 1000 kNm/rad here, then the larger value from
ULS page will be used. 

If you have a percentage capacity of 10% set on the U L
page, then this will be used rather than the default value
1% set on this page. 

Help For further information on the P292 check “SCI publicat
P292” on page 858. 

12. Once your spring base details are complete click OK to return to the Spa
Definition property sheet which will summarise its details. 

E

?
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 copy the details
for a base

1. Select the line for the base you want to copy and then click Copy Base…
see the Copy Column Base dialog.  

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 “Colu
Base Fixity in Portal Frame” on page 209. 

efining valley
beam

Properties

The Span Definition Valley Beams page shows a summary for each valley bea
your frame. 

To define
valley beam

properties

1. Select Frame/Span Definition… and pick the Valley Beams tab. 

?
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2. Select a beam and click Edit Beam… to change its details. You will see t
Stiffness property sheet. 

3. For the vertical and horizontal directions pick Restrained or pick Stiffn
and enter a value which models the movement of the base in that direct

4. For the rotational direction pick Restrained, Free, or pick Stiffness an
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 Sp
Definition property sheet which will summarise its details. 
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 copy the details
or a valley beam

1. Select the line for the valley beam you want to copy and then click Copy
Beam… to see the Copy Valley Beam dialog. 

2. Select the target valley beams and then click OK to perform the copy. 



 
se in 

D

Chapter 14 : Crane Geometry in Portal Frame : 221

14 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 the
your design. 

efining crane
geometry

You add cranes to your frame from the Cranes page of the Span Definition 
property sheet. 

To add a
crane

1. Select Frame/Span Definition… and pick the Cranes tab. 
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2. Click Add Crane to see the Crane dialog. 

Note If you have a crane in every span A d d  Cra n e  will be dim

The dimensions that you need to give are clearly indicated on the diagram. 

1. Pick the Span and Crane Number. (If a span already has a crane, then i
not appear in the list.) 

2. Enter the Level of the crane and its left and right hand side Eccentriciti

Crane dimensions

C
ra

ne
 L

ev
el

Crane Eccentricity

F.F.L.
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3. If there 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 s
dimmed. 

Note The crane is only checked in the context of the entire fra
when you O K  the S p a n  D e f i n i t i o n  property sheet. 

4. Once the details are correct click OK to return to the Span Definition pro
sheet. 

To copy cranes 1. Select the line for the crane that you want to copy and then click Copy C
to see the Copy Crane dialog. 

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
etails for a crane

1. Select the crane you want to modify on the Cranes page and then click E
Crane to see the Crane dialog completed with the details for that crane. 

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. 

Tip You can use Co p y  to update cranes as well as create th

o delete a crane 1. Select the crane that you want to delete on the Cranes page and then cli
Delete Crane. 

T
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15 Tie Geometry in Portal Frame 

You can define ties in any span of the frame and include their effects in you
design. 

Defining tie
geometry

You add ties to your frame from the Ties page of the Span Definition propert
sheet. 

To add a tie 1. Select Frame/Span Definition… and pick the Ties tab. 
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2. Click Add Tie to see the Tie dialog. 

Note If you the maximum number of ties in every span A d d  Ti

be dimmed. 

3. Select the Span and Tie Number. If you have a tie in a location, then it 
not be shown in the list. 

Note The options are limited by the number of spans in your fr
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 no
exist. Such ties would usually have yielded at ultimate limit state, alth
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 fra
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. 

5. 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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Haunch end tie

Eaves tie

Standard Span Tie Locations  (Continued) 
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Haunch underside tie

Column tie

Standard Span Tie Locations  (Continued) 

Finished Floor Level
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6. You need to enter the Level for a column tie. This must be at least 0.1 m
below the bottom of the lowest haunch and the same distance above the 
level (taken as 0.000 metres). 

Note The tie is only checked in the context of the entire frame
when you O K  the S p a n  D e f i n i t i o n  property sheet. 

7. Once the details are correct click OK to return to the Span Definition pro
sheet. 

Floor Tie

Standard Span Tie Locations  (Continued) 

Finished Floor Level
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To copy ties 1. Select the line for the tie that you want to copy and then click Copy Tie t
the Copy Tie dialog. 

2. Select the target ties and click OK to perform the copy and return to the
Definition property sheet which will show your changes. 

To modify the
details for a tie

1. Select the line for the tie you want to amend and click Edit Tie to see th
dialog with the current tie details. 
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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. 

Tip You can use Co p y  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
delete it in Portal Frame. 

1. Select the tie that you want to delete on the Ties page and then click Del
Tie. 

T
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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 yo
design. 

Defining floor
geometry

You view the floors in your frame through the Floors page of the Span Defin
property sheet. You add floors into your frame using the Floor Wizard1, or by
adding the appropriate beams and joists using the Portal Modeller1 toolbar. 

Caution I n  t h i s  re l e a s e  o f  P o r t a l  F r a m e  t h e  f l o o r s  a re  n o

i n vo l ve d  i n  t h e  d e s i g n  o f  t h e  p o r t a l  f ra m e s . Floor
merely a way of adding ancillary steelwork into your mod

1. This is only available if you have installed and licensed the Portal Modeller add-in. 

!



on 
Chapter 17 : Parapet Geometry in Portal Frame : 234

17 Parapet Geometry in Portal Frame 

You can add a single parapet to every eaves point in a frame. 

Defining
parapet

geometry

You add parapets to your frame from the Parapets page of the Span Definiti
property sheet. 

To add a
parapet

1. Select Frame/Span Definition… and the Parapets tab. 

2. Click Add Parapet to see the Parapet dialog. 
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Note If you have added a parapet to every eaves point of your
frame A d d  will be dimmed. 

3. Select Position of the Parapet and enter its Height (which must be at l
0.1 metres). 

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

o copy parapets 1. Select the parapet which you want to copy and then click Copy Parapet
see the Copy Parapet dialog. 

2. Select the target parapets and click OK to return to the Span Definition 
property sheet which will show your changes. 

To modify the
details for a

parapet

1. Select the parapet which you want to modify and click Edit Parapet to 
the Parapet dialog with the current details. 
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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 Sp
Definition property sheet. 

Tip You can use Co p y  to update parapets as well as create
them. 

To delete a
parapet

1. Select the parapet that you want to delete and click Delete Parapet. 

T



s 
 

e 
to be 

sion 
the 

sion 
Chapter 18 : Dimensions in Portal Frame : 237

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 dimension
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 hav
defined the frame in sufficient detail for the intersection points you require 
included on the display. 

To define a
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 dimen
to start. When the pointer is over a point you can pick you will see that 
icon changes. Left click to select the point you want. 

3. Move the pointer over the part of the display where you want the dimen
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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4. Move the pointer to move the dimension line and text to the location yo
require, and Portal Frame will move the dimension line to that location.

To define a
vertical

projected
dimension

between two
points

1. Click the Create Vertical Dimension icon. 

2. Move the pointer over the part of the display where you want the dimen
to start. When the pointer is over a point you can pick you will see that 
icon changes. Left click to select the point you want. 

3. Move the pointer over the part of the display where you want the dimen
to end. Left click to select the point you want. Portal Frame will add a ve
dimension at the second of the two points. 

4. Move the pointer to move the dimension line and text to the location yo
require, left click and Portal Frame will move the dimension line to that 
location. 

5. By default Portal Frame draws the end lines for your dimension right ba
the points which you clicked to define the start and end of the dimensio
you want to reduce the clutter which these lines can cause, right click th
dimension and then click Offset Dim on the context menu which appea
This is a simple toggle which switches the option on or off. 

To define a
horizontal
projected

dimension
between two

points

1. Click the Create Horizontal Dimension icon. 

2. Move the pointer over the part of the display where you want the dimen
to start. When the pointer is over a point you can pick you will see that 
icon changes. Left click to select the point you want. 

3. Move the pointer over the part of the display where you want the dimen
to end. Left click to select the point you want. Portal Frame will add a 
horizontal dimension at the second of the two points. 
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4. Move the pointer to move the dimension line and text to the location yo
require, left click and Portal Frame will move the dimension line to that 
location. 

5. By default Portal Frame draws the end lines for your dimension right ba
the points which you clicked to define the start and end of the dimensio
you want to reduce the clutter which these lines can cause, right click th
dimension and then click Offset Dim on the context menu which appea
This is a simple toggle which switches the option on or off. 

To delete a
dimension

1. Click the Delete Dimension icon. 

2. Move the pointer over the dimension line you want to delete, then left c
and Portal Frame will delete the dimension. 

3. By default Portal Frame draws the end lines for your dimension right ba
the points which you clicked to define the start and end of the dimensio
you want to reduce the clutter which these lines can cause, right click th
dimension and then click Offset Dim on the context menu which appea
This is a simple toggle which switches the option on or off. 
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19 Member Properties in Portal Frame 

When you have defined the geometry of your frame you can assign propert
the parts that need them. These depend on whether you are designing a fram
checking it. In either case after the design/check the Member Properties shee
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 f
(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 designing a
frame

1. Select Frame/Member Properties… Until you have performed a design 
will be no section details, and so you will see the page as shown below.  

When you have performed the design, then the Rafters page allows you
see the sections resulting from the design and is provided for reference 
A typical post-design display is shown below. 
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When checking a
frame

1. Select Frame/Member Properties… 

For any rafter you can choose the region of Origin for its section, select
Section type and size and set its Strength and Capacity. You can also c
the details for one rafter to any other rafters in the frame. To do any of t
you will first need to select the rafter to work on. 

2. Click Origin to see the Member Origin dialog. 

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 
design preferences” on page 80. ?
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3. Click Section… to see the Steel Section Data List for the region you sele
above. 

Note For rafters only I and H sections are allowed. 

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Rafters page which will show your selected size. 

4. Click Strength… to see the Member Strength dialog. 
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Select the Grade of steel that you want to use and then click OK to retur
the Rafters page which shows the grade and strength. 

5. Click Capacity… to see the Member Capacity dialog which allows you to
the capacity directly, rather than allowing Portal Frame to calculate it for
based on the axial load in the member. 

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
carry the this moment in the presence of the axial loads that it carries. C
OK to the Rafters page which shows the capacity. 

6. Either pick another tab of the property sheet or click OK to return to th
graphical display of the frame. 
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To copy the
properties for a

rafter

1. Select Frame/Member Properties… and pick the rafter you want to copy
from the Rafters page. Now click Copy to see the Copy Member Propertie
dialog. 

2. Check the options that you require (Section, Strength and the Capacit

3. Pick the target rafters for the copied information and then click OK to 
perform the copy. 

To define
column

properties

The properties you need to define depend on whether you are designing a f
(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 designing a
frame

1. Select Frame/Member Properties… and the Columns tab. 

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 
provided for reference only. For valley columns the Columns page allow
to select the region of Origin for its section, select its Section type and 
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 identica
the functionality for all columns when you are defining a frame to chec
typical post-design display is shown below. 

When checking a
frame

1. Select Frame/Member Properties… and the Columns tab. 
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For any column you can select the region of Origin for its section, selec
Section type and size and set its Strength and Capacity. You can also c
the details for one column to any other columns in the frame. To do any
these you will first need to select the column to work on. 

2. Click Origin to see the Member Origin dialog. 

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 
design preferences” on page 80. ?
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3. Click Section… to see the Steel Section Data List for the region you sele
above. 

Note For columns only I and H sections are allowed. 

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Columns page which will show your selected siz

4. Click Strength… to see the Member Strength dialog. 
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Select the Grade of steel that you want to use followed by OK to return t
Columns page which shows the grade and strength. 

5. Click Capacity… to see the Member Capacity dialog which allows you to
the capacity directly, rather than allowing Portal Frame to calculate it for
based on the axial load in the member. 

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 colum
can carry the this moment in the presence of the axial loads that it carri
Click OK to return to the Columns page which shows the capacity. 

6. Either pick another tab of the property sheet or click OK to return to th
graphical display of the frame. 
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 copy the details
for a column

1. Select Frame/Member Properties… followed by the Columns tab. Now 
the column whose details you want to copy and click Copy to see the Co
Member Properties dialog. 

2. Check the options that you require (Section, Strength and the Capacit

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

1. Select Frame/Member Properties… and the Ties tab. 

Note If your frame has no ties the Ti e s  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 c
the details for one tie to any other ties in the frame. To do any of these y
will first need to select the tie to work on. 

2. Click Origin to see the Member Origin dialog. 

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 
design preferences” on page 80. 

3. Click Section… to see the Steel Section Data List for the region you sele
above. 

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Ties page which will show your selected size. 

4. Click Strength… to see the Member Strength dialog. 

?
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Select the Grade of steel that you want to use followed by OK to return t
Ties page which shows the grade and strength. 

5. Click Capacity… to see the Member Capacity dialog which allows you to
the capacity directly, rather than allowing Portal Frame to calculate it for
based on the axial load in the member. 

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 ca
carry the this moment in the presence of the axial loads that it carries. C
OK to return to the Ties page which shows the capacity. 

6. Either pick another tab of the property sheet or click OK to return to th
graphical display of the frame. 
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To copy the
operties for a tie

1. Select Frame/Member Properties… followed by the Ties tab. Now pick th
whose details you want to copy and click Copy to see the Copy Member 
Properties dialog. 

2. Check the options that you require (Section, Strength and the Capacit

3. Pick the target ties for the copied information and then click OK to perf
the copy. 
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To define
floor

properties

1. Select Frame/Member Properties… and the Floors tab. 

Note If your frame has no floors the F l o o r s  page will be empt

For any floor you can select the region of Origin for its section, select it
Section type and size and set its Strength and Capacity. You can also c
the details for one floor to any other floors in the frame. To do any of th
you will first need to select the floor to work on. 

2. Click Origin to see the Member Origin dialog. 

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 
design preferences” on page 80. 

3. Click Section… to see the Steel Section Data List for the region you sele
above. 

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floors page which will show your selected size. 

4. Click Strength… to see the Member Strength dialog. 
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Select the Grade of steel that you want to use followed by OK to return t
Floors page which shows the grade and strength. 

5. Click Capacity… to see the Member Capacity dialog which allows you to
the capacity directly, rather than allowing Portal Frame to calculate it for
based on the axial load in the member. 

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
carry the this moment in the presence of the axial loads that it carries. C
OK to return to the Floors page which shows the capacity. 

6. Either pick another tab of the property sheet or click OK to return to th
graphical display of the frame. 
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To copy the
properties for a

floor

1. Select Frame/Member Properties… followed by the Floors tab. Now pic
floor member whose details you want to copy and click Copy to see the
Member Properties dialog. 

Note If you pick the main floor beams from the list of Member
then you will only see floor beams in the list. Similarly if y
pick a floor prop from the list of members, then you will o
see floor props in the list. 

2. Check the options that you require (Section, Strength and the Capacit

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. 

Note If your frame has no parapets the Pa ra pe t s  page will be
empty. 

For any parapet you can select the region of Origin for its section, select
Section type and size and set its Strength and Capacity. You can also c
the details for one parapet to any other parapets in the frame. To do any
these you will first need to select the parapet to work on. 

2. Click Origin to see the Member Origin dialog. 

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 
design preferences” on page 80. 

3. Click Section… to see the Steel Section Data List for the region you sele
above. 

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Parapets page which will show your selected siz

4. Click Strength… to see the Member Strength dialog. 
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Select the Grade of steel that you want to use followed by OK to return t
Parapets page which shows the grade and strength. 

5. Click Capacity… to see the Member Capacity dialog which allows you to
the capacity directly, rather than allowing Portal Frame to calculate it for
based on the axial load in the member. 

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 parap
can carry the this moment in the presence of the axial loads that it carri
Click OK to return to the Parapets page which shows the capacity. 

6. Either pick another tab of the property sheet or click OK to return to th
graphical display of the frame. 
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 copy the details
for a parapet

1. Select Frame/Member Properties… followed by the Parapets tab. Now 
the parapet whose details you want to copy and click Copy to see the Co
Member Properties dialog. 

2. Check the options that you require (Section, Strength and the Capacit

3. Pick the target parapets for the copied information and then click OK to
perform the copy. 
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To define
valley beam

properties

1. Select Frame/Member Properties… and the Valley Beams tab. 

For any valley beam you can select the region of Origin for its section, s
its Section type and size and set its Strength and Capacity. You can als
copy the details for one valley beam to any other valley beams in the fra
To do any of these you will first need to select the valley beam to work o

2. Click Origin to see the Member Origin dialog. 

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 
design preferences” on page 80. ?
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3. Click Section… to see the Steel Section Data List for the region you sele
above. 

Note For valley beams only I and H sections are allowed. 

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection pic
Select to return to the Valley Beams page which will show your selected

4. Click Strength… to see the Member Strength dialog. 
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Select the Grade of steel that you want to use followed by OK to return t
Valley Beams page which shows the grade and strength. 

5. Click Capacity… to see the Member Capacity dialog which allows you to
the capacity directly, rather than allowing Portal Frame to calculate it for
based on the axial load in the member. 

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 i
carries. Click OK to return to the Valley Beams page which shows the 
capacity. 

6. Either pick another tab of the property sheet or click OK to return to th
graphical display of the frame. 
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 copy the details
or a valley beam

1. Select Frame/Member Properties… followed by the Valley Beams tab. N
pick the valley beam whose details you want to copy and click Copy to s
the Copy Member Properties dialog. 

2. Check the options that you require (Section, Strength and the Capacit

3. Pick the target valley beams for the copied information and then click O
perform the copy. 

Modifying
member

properties

You will usually use the previous methods to define member properties, how
if you want to make changes to a single member you might find the followin
graphical approach easier. 

In all cases you must make your selections from the Geometry window for th
frame whose details you want to modify. 
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To modify rafter
properties using

graphics

1. Choose the rafter from the graphical display. The subsequent dialog dep
on whether you are designing or checking a frame. The two options are
covered separately below. 

When designing a
frame

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 
onerous member in the group.  

Help For further details on grouping see :

• “To set design groups” on page 418, 
• “To set 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 dia

Pick the file that you want to use from the list of available files and then
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 t
define a cost for a particular section, then you should first select the file
then click Sections… You will see the Section List dialog. 

To include a section in the design process, make sure that its entry is tic
in this list. If you want to enter a cost for the section, then pick the line f
that section and click Edit… to see the Section details dialog. 

6

6
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Enter the cost for the section. and then click OK. 

When checking a
frame

In this case you need to define the details of the member, namely its section
and grade.  

Help For further details see “To define rafter properties” on 
page 240. 

1. When your changes are complete click OK to return to the graphical dis
which will show your changes. 

?
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en using a simple
gable frame

In this case you need to define the details of the member, namely its section
and grade1.  

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 o
several Single Span members. In the latter case when you define any gable 
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
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 dis
which will show your changes. 

 modify column
properties using

graphics

1. Choose the column from the graphical display. The subsequent dialog 
depends on whether you are designing or checking a frame. The two op
are covered separately below. 

When designing a
frame

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 
onerous member in the group.  

Help For further details on grouping see :

• “To set design groups” on page 418, 
• “To set 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 dia

Pick the file that you want to use from the list of available files and then
OK to return to the Design Member Details dialog. 

6



o 
 and 

ked 
or 
Chapter 19 : Member Properties in Portal Frame : 275

If you want to limit the sections within the file that you want to use, or t
define a cost for a particular section, then you should first select the file
then click Sections… You will see the Section List dialog. 

To include a section in the design process, make sure that its entry is tic
in this list. If you want to enter a cost for the section, then pick the line f
that section and click Edit… to see the Section details dialog. 

6
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Enter the cost for the section. and then click OK. 

When checking a
frame

In this case you need to define the details of the member, namely its section
and grade.  

Help For further details see “To define column properties” on 
page 245. 

1. When your changes are complete click OK to return to the graphical dis
which will show your changes. 

?
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en using a simple
gable frame

In this case you need to define the details of the member, namely its section
and grade1.  

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 fla
are oriented parallel to the span direction. If you click Rotation, then the co
will be oriented so that its flanges are parallel to the span direction, otherwis
web will be parallel to the span direction. 

1. When your changes are complete click OK to return to the graphical dis
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
file for the frame or the structure or when you transfer the model to 3D+. 

?
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To modify tie
properties using

graphics

1. Choose the tie from the graphical display. 

Help For further details see “To define tie properties” on page

2. When your changes are complete click OK to return to the graphical dis
which will show your changes. 
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 modify parapet
properties using

graphics

1. Choose the parapet from the graphical display. 

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 dis
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 depen
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
haunch

properties

1. Select Frame/Haunch Properties… 



 see 

tab 

K to 
Chapter 20 : Haunch Properties in Portal Frame : 281

2. Select the haunch you want to define or modify and then click Edit… to
the Haunch property sheet. 

3. Pick the Type of fabrication for this haunch. You will see that the other 
changes to match your selection. 

4. Use the other tab to define the details for your haunch and then click O
return to the Haunch Properties sheet. 
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 define a section
cutting haunch

1. Set the details for your section cutting haunch. 

2. Use the options to specify how you want to set the section size of the hau

Note The Sa m e  s i z e  a s  Co l u m n  option is not available for
apex haunch. 

3. Specify the way that the section is to be cut to form the haunch, and det
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
up from plates

haunch

1. Enter the details for your built up haunch. 

2. Select the Web plate thickness, the Flange plate thickness and the Fla
plate width either by selecting a value from the lists, or by entering a va
directly. 

3. Select the Design grade for the steel that you want to use. 

Note P o r t a l  F r a m e  forces the haunch grade to be the same
that of the rafter to which it is attached in order to avo
strain incompatibility problems. 

4. Once these details are correct click OK to return to the Haunches page. 
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 copy the details
for a haunch

1. Pick the haunch you want to copy and then click Copy… to see the Hau
Copy dialog. 

2. Check the options that you require (Section, Strength and the Capacit

3. Pick the target haunches for the copied information and then click OK t
perform the copy. 
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To define the
end plate

details

1. Select Frame/Haunch Properties… followed by the End Plate tab. 
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2. Select the end plate you want to define or modify and click Edit to see t
End Plate Details dialog. 

3. Pick whether you want the end plate to be Flush or Extended at the top
bottom. If you want an extended end plate, then enter the projection fro
the appropriate set out point. 

4. Select the end plate Thickness and Width, or enter a value directly. 

5. Select the Grade of your end plate. 
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Note P o r t a l  F r a m e  forces the haunch grade to be the same
that of the rafter to which it is attached in order to avo
strain incompatibility problems. 

6. Once these details are correct click OK to return to the End Plates page.

 copy the details
for an end plate

1. Pick the end plate to copy and click Copy… to see the End Plate Copy di

2. Check the options that you require (Section, Strength and the Capacit

3. Pick the target end plates for the copied information and then click OK 
perform the copy. 

Modifying
unch and end
ate properties

You will usually use the previous methods to define haunch properties, how
if you want to make changes to a single haunch you might find the followin
graphical approach easier. 
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 modify haunch
properties using

graphics

1. Choose the haunch from the graphical display to see its Haunch propert
sheet which will be configured for that haunch. 

2. Make the changes you need and then click OK to return to the graphica
display. 
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To modify end
plate properties

using graphics

1. Choose the end plate from the graphical display to see the End Plate dia

2. Make your changes and click OK to return to the graphical display. 
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21 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. 

sing the wind
oad generator
nd snow load

generator

These are two Fastrak Portals Plus plug-ins. 
• the Wind Load Generator calculates the wind loading that your frame mus

carry in accordance with B S  6 3 9 9 : Pa r t  2 : 1 9 9 7  or C P 3 : C h a p t e r  
V : Pa r t  2 : S e p t e m b e r  1 9 7 2 , 

Caution CP3 : Chapter V : Part 2 : 1972 has been withdrawn by 
BSI. You should only use this code of practice for legacy
designs. 

• the Snow Load Generator calculates the snow loading in accordance with 
B S 6 3 9 9 : P a r t  3 : 1 9 8 8 . 

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 seaml
integration. 

Help For further details on these plug-ins see “Wind Load 
Generator” on page 369 and “Snow Load Generator” on 
page 401. 
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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 load
directly yourself. 

nderstanding
me 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 load
contains you will find that the loads that you can define are those that you w
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 load
are already defined, these are automatically created by Portal Frame from yo
building loads. 

Help For further information see “Building Wizard – Building Lo
on page 149. 

Note You cannot change the automatically generated Self We
Frame Loadcase in any way. This loadcase includes the se
weight of the main steel members only (i.e. not haunches
plates, base plates etc.). To allow for the self weight of t
and the other minor elements – sheeting rails, purlins et
you can either edit the automatically generated Frame D
Load loadcase or add a new Frame Loadcase to contain t
loads. 

Caution You can edit, delete and add loads in the other automat
generated frame loadcases, However if you edit or delet
a u t o m a t i ca l l y  g e n e ra t e d  loads and then access and
the building loads, the automatically generated loads wi
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. 

This dialog shows the titles of all your frame loadcases and allows you to
new loadcases as well as editing, viewing or deleting existing ones. 

Note C ra n e …  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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To add a new
dead frame

loadcase

1. Click Dead… to see the Frame Dead Loadcase property sheet. The graph
display changes to the Loading diagram which shows a picture of the loa
that you define. 

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 de
them you will see that they are added to the graphical display. 

Tip You can close the F r a m e  D e a d  L o a d c a s e  property sh
so that you can see the graphical display more clearly. 

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. 
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4. Once your loadcase is complete click OK to return to the Frame Loadcas
dialog. 

To add a new
imposed

frame
loadcase

1. Click Imposed… to see the Frame Imposed Loadcase property sheet. Th
graphical display changes to the Loading diagram which shows a picture
the loads that you define. 

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 de
them you will see that they are added to the graphical display. 

Tip You can close the F r a m e  I m p o s e d  L o a d c a s e  propert
sheet so that you can see the graphical display more cle
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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. 

4. Once your loadcase is complete click OK to return to the Frame Loadcas
dialog. 

To add a new
wind frame

loadcase

1. Click Wind… to see the Frame Wind Loadcase property sheet. The graph
display changes to the Loading diagram which shows a picture of the loa
that you define. 

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 de
them you will see that they are added to the graphical display. 
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Tip You can close the F r a m e  W i n d  L o a d c a s e  property sh
so 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, 
• “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 Loadcas
dialog. 

To add a new
crane frame

loadcase

1. Click Crane…, to see the Frame Crane Loadcase property sheet. The grap
display changes to the Loading diagram which shows a picture of the loa
that you define. 
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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. 

3. Use the various pages of the property sheet to add your loads. As you de
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 359, 
• “Understanding area loads” on page 299, 
• “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 Loadcas
dialog. 

To modify an
existing

frame
loadcase

1. Select the frame loadcase you want to edit and click Edit… to see its Fra
Loadcase property sheet. for the frame loadcase that you have selected. T
graphical display changes to the Loading diagram which shows a picture
the loads in the loadcase. 

2. Make the changes that you need, again the graphical display is updated 
instantaneously. 

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, 
• “Understanding wind loads” on page 331, 
• “Understanding crane loads” on page 359. 
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3. Once your changes are complete Click OK to return to the Frame Loadca
dialog. 

To delete an
existing

frame
loadcase

1. Select the frame loadcase that you want to delete and then click Delete…
Portal Frame prompts you to confirm the deletion. 

Caution Deletion removes the loadcase and all its associated loa
p e r m a n e n t l y . P l e a s e  t a k e  ca re  w h e n  u s i n g  t h i s  

f e a t u re . 

Caution Deletion also removes the loadcase from any design 
combinations that use it. Again yo u  ca n  n o t  re c o ve r  

t h e s e  d e l e t e d  d e t a i l s . 

2. To delete the frame loadcase click Yes to return to the Frame Loadcase di
If you do not want to delete the frame loadcase click No. 

nderstanding
member ends

You apply many loads to the individual members of your frame. Portal Fram
uses a 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 t
point for the load.

• For a rafter you give the horizontal (plan) distance from the start of the r
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 cl
marked. 

nderstanding
area loads

Area loads allow you to define the loads which normally cover large areas of
building. These loads are usually transferred from the sheeting through the 
sheeting rails, actually creating a series of point loads. It is traditional to trea
such loads as distributed loads over the length of the member in portal fram
design. In Portal Frame you apply these loads in kN/m2 and they are multipl
by the frame centres to calculate the loading on the frame. 

Note You can set the frame centres for each area load. This le
you cater for a particular load that might not be as exte
as the others. 

You can define four types of area load – S p a n , S h e e t i n g , U n i f o r m  and 
Va r y i n g  as covered below. 

Note You apply Span and Sheeting loads to the rafters of a 
complete span and Uniform and Varying loads to individu
members of that span. You can apply a uniform or varyin
load to the whole or part of a member. 
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o add span area
loads

The sign convention for span area loads is shown in the table below. Span ar
loads can only be applied in the vertical direction. 

1. If the Area page is not visible pick the Area tab. 

Vertical only

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  frame centres.  spanx x
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Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 

2. Click Span… to see the Span Area Load dialog. 

3. Enter the Value of the load, select the Span and enter the Centres. 

Caution Ce n t re s  is set to the E f fe c t i ve  Fra m e  Ce n t re s  
you specified in F r a m e  D e f i n i t i o n , you can change this
necessary. However if you change the E f fe c t i ve  Fra m

Ce n t re s  this will reset the value here. 

Help For further information see “To modify the frame definiti
details” on page 163. 

4. The only Direction for span area loads is vertical. 

5. Once you have defined your load click OK to return to the Frame … Load
property sheet. 

T
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To add sheeting
loads

The sign convention for sheeting loads is shown in the table below. Sheeting
loads can only be applied in the vertical direction. 

1. If the Area page is not visible pick the Area tab. 

Vertical only

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  frame centres.  sum of rafter lengthsx x
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Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 

2. Click Sheeting… to see the Sheeting Load dialog. 

3. Enter the Value of the load, select the Span and enter the Centres. 

Caution Ce n t re s  is set to the E f fe c t i ve  Fra m e  Ce n t re s  
you specified in F r a m e  D e f i n i t i o n , you can change this
necessary. However if you to change the E f fe c t i ve  Fr

Ce n t re s  this will reset the value here. 

Help For further information see “To modify the frame definiti
details” on page 163. 

4. The only Direction for sheeting loads is vertical. 

5. Once you have defined your load click OK to return to the Frame … Load
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

Horizontal

St
ar

t

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  frame centres  (end distance  start distance)x x –

Start
distance

End distance

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  frame centres  (end distance  start distance)x x –

Start
distance

End distance
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Normal

Tangential

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  frame centres  (end distance  start distance)x x –

Start
distance

End distance

St
ar

t

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  frame centres  (end distance  start distance)x x –

Start
distance

End distance
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1. If the Area Loads page is not visible pick the Area tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. T
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2. Click Uniform… You will then see the Uniform Area Load dialog.  

3. Enter the Value of the load, the Centres and select the Member. 

Caution Ce n t re s  is set to the E f fe c t i ve  Fra m e  Ce n t re s  
you specified in F r a m e  D e f i n i t i o n , you can change this
necessary. However if you to change the E f fe c t i ve  Fr

Ce n t re s  in F r a m e  D e f i n i t i o n  this will reset the value

Help For further information see “To modify the frame definiti
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 mem
to End 1 of the load. 

Help For further information on start points and distances s
“Understanding member ends” on page 298. 

Note If you enter a D i s t a n c e  to  E n d  1  of the load, and ch
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 mem
to end 2 of the load. 

Note If you enter a D i s t a n c e  to  E n d  2  of the load, and ch
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 … Load
property sheet. 
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To add varying
area loads

The sign conventions for varying area loads are shown in the table below. Va
area loads can be applied in several directions. 

Vertical

Horizontal

St
ar

t

F.F.L.

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 frame centres (end distance start distance) –  /  x  x  – 

Start
distance

End distance

F.F.L.

Start
distance

End distance

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 frame centres (end distance start distance) –  /  x  x  – 
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Normal

Tangential

F.F.L.

Start
distance

End distance

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 frame centres (end distance start distance) –  /  x  x  – 

St
ar

t

F.F.L.

Start
distance

End distance

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 frame centres (end distance start distance) –  /  x  x  – 
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1. If the Area Loads page is not visible pick the Area tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. T
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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
Member. 

Caution Ce n t re s  is set to the E f fe c t i ve  Fra m e  Ce n t re s  
you specified in F r a m e  D e f i n i t i o n , you can change this
necessary. However if you to change the E f fe c t i ve  Fr

Ce n t re s  in F r a m e  D e f i n i t i o n  this will reset the value

Help For further information see “To modify the frame definiti
details” on page 163. 
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4. 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 mem
to End 1 of the load. 

Help For further information on start points and distances s
“Understanding member ends” on page 298. 

Note If you enter a D i s t a n c e  to  E n d  1  of the load, and ch
the member length you must ensure that your entered 
distance is still correct. 

5. 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 mem
to end 2 of the load. 

Note If you enter a D i s t a n c e  to  E n d  2  of the load, and ch
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 … Load
property sheet. 

To modify area
loads

1. Select the area load you want to modify and click Edit… to see the area
dialog for that load. 

Note You can not change the type of area load using this feat
You have to delete the load and then add a new one of th
type you require. 
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Help For further information see:

• “To add span area loads” on page 300, 
• “To add sheeting loads” on page 302, 
• “To add uniform area loads” on page 304, 
• “To add varying area loads” on page 309, 
• “To delete area loads” on page 314.

2. Make your changes and click OK to return to the Frame Loadcase proper
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. 

nderstanding
point loads

Point loads allows you to define individual forces and moments at a particu
point on any member of the frame. Forces are applied in kN while moments
applied in kNm. The loads that you specify are applied directly to the memb
i.e. they are not multiplied by the frame centres. 

You can define Lo a d s  and M o m e n t s  as covered below. 
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 add point loads The sign conventions for point loads are shown in the table below. Point loa
can be applied in several directions. 

Vertical

Horizontal

F.F.L.D
is

ta
nc

e

DistanceDistance

F.F.L.D
is

ta
nc

e

DistanceDistance
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Normal

Tangential

F.F.L.D
is

ta
nc

e

DistanceDistance

F.F.L.D
is

ta
nc

e

DistanceDistance
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1. If the Point page is not visible pick the Point tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. T
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2. Click Load… to see the Point Load dialog. 

3. Enter the Value of the load and select the Member it is applied to. 

4. Set the position for the point load. If you pick the Distance option then 
the distance from the start of the member to the load. 

Help For further information on start points and distances s
“Understanding member ends” on page 298. 

Note If you enter a D i s t a n c e  to the load, and change the me
length you must ensure that your entered distance is s
correct. 

5. 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 … Load
property sheet. 

To add point
moments

The sign conventions for point moments are shown in the table below. 

1. If the Point page is not visible pick the Point tab. 

F.F.L.D
is

ta
nc

e

DistanceDistance
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Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 

2. Click Moment… to see the Point Moment dialog. 

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 
enter the distance from the start of the member to the load. 

Help For further information on start points and distances s
“Understanding member ends” on page 298. 

Note If you enter a D i s t a n c e  to the load, and change the me
length you must ensure that your entered distance is s
correct. 

5. Once you have defined your load click OK to return to the Frame … Load
property sheet. 

To modify point
loads

1. Select the load or moment load that you want to modify and click Edit…
see the dialog for the selected load. 
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Note You can not change the type of load using this feature. Y
have to delete the load and then add a new one of the ty
you require. 

Help For further information see:

• “To add point loads” on page 315,
• “To add point moments” on page 319,
• “To delete point loads” on page 321.

2. Make your changes and click OK to return to the Frame Loadcase proper
sheet. 

To delete point
loads

1. Select the load or moment that you want to remove and click Delete. 

2. The Frame Loadcase property sheet updates to remove the deleted load. 

nderstanding
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 specify th
actual load on the member. 

You can define U n i f o r m  and Va r y i n g  line loads as covered below. 
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To add uniform
line loads

The sign conventions for uniform line loads are shown in the table below. 
Uniform line loads can be applied in several directions. 

Vertical

Horizontal

St
ar

t

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  (end distance  start distance)x –

Start
distance

End distance

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  (end distance  start distance)x –

Start
distance

End distance
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Normal

Tangential

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  (end distance  start distance)x –

Start
distance

End distance

St
ar

t

F.F.L.

Note : Arrows indicate the positive direction
Total Load = value  (end distance  start distance)x –

Start
distance

End distance
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1. If the Line page is not visible pick the Line tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. T
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2. Click Uniform… to see the Uniform Line Load dialog. 

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 mem
to End 1 of the load. 

Help For further information on start points and distances s
“Understanding member ends” on page 298. 

Note If you enter a D i s t a n c e  to  E n d  1  of the load, and ch
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 mem
to end 2 of the load. 

Note If you enter a D i s t a n c e  to  E n d  2  of the load, and ch
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 … Load
property sheet. 

 add varying line
loads

The sign conventions for varying line loads are shown in the table below. 
Varying area loads can be applied in several directions. 

Vertical

St
ar

t

F.F.L.

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 (end distance start distance) –  /  x  – 

Start
distance

End distance
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Horizontal

Normal

F.F.L.

Start
distance

End distance

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 (end distance start distance) –  /  x  – 

F.F.L.

Start
distance

End distance

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 (end distance start distance) –  /  x  – 
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1. If the Line page is not visible pick the Line tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 

Tangential

St
ar

t

F.F.L.

Start
distance

End distance

Note : Arrows indicate the positive direction
Total Load = (start value end value) 2 (end distance start distance) –  /  x  – 
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2. Click Varying… to see the Varying Line Load dialog. 

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 Dist
End 1 option then enter the distance from the start of the member to En
of the load. 

Help For further information on start points and distances s
“Understanding member ends” on page 298. 

Note If you enter a D i s t a n c e  to  E n d  1  of the load, and ch
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 varying line load. If you pick the 
Distance End 2 option then enter the distance from the start of the mem
to end 2 of the load. 

Note If you enter a D i s t a n c e  to  E n d  2  of the load, and ch
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 … Load
property sheet. 

To modify line
loads

1. Select the line load that you want to modify and click Edit… to see the 
load dialog for the type of line load that you have selected. 

Note You can not change the type of load using this feature. Y
have to delete the load and then add a new one of the ty
you require. 

Help For further information see:

• “To add uniform line loads” on page 322, 
• “To add varying line loads” on page 326, 
• “To delete line loads” on page 330.

2. Make your changes and click OK to return to the Frame Loadcase proper
sheet. 

To delete line
loads

1. Select the line load that you want to remove and click Delete. 

2. The Frame Loadcase property sheet updates to remove the deleted load. 

?



U osen 

ou 

tion 
r 
ng. 
Chapter 21 : Frame Loading in Portal Frame : 331

nderstanding
wind loads

You can only add wind loads to wind frame loadcases, i.e. you must have ch
Wind… from the Frame Loadcase dialog. 

Help For further information see “To add a new wind frame 
loadcase” on page 295. 

You can choose to define wind loads either to BS 6399 or to CP3, however y
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 op
has not been removed from the program since it may be appropriate in othe
geographical locations, or you may want to use it to check an existing buildi
The details for BS 6399 and CP3 are covered below. 
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 6399 wind load
coefficients

You define the loads that apply to the members of the frame by entering the
W i n d  P r e s s u r e  ( qs)  and the I n t e r n a l  P r e s s u r e  C o e f f i c i e n t  (Cpi) for the
entire building. For each wind zone1 on a member you give its E x t e r n a l  
P r e s s u r e  C o e f f i c i e n t  (Cpe) and its length. For the entire member you then
the information needed to calculate the size effect factor for that member. 

1. The number of zones depends on the type of frame, the member whose loads you are defining, and th
load condition you are defining. 

BS 6399 wind load coefficients – Standard span

Cpi
Cpi Cpi

Cpi

Length zone 1

Cpe zone 1

Further zones

as required
Further zones
as required

Length zone 1
Cpe zone 1

Cpe Cpi CpiNotes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.
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BS 6399 wind load coefficients – Asymmetric span

BS 6399 wind load coefficients – Monopitch span

Cpi
Cpi Cpi

Cpi

Length zone 1

Cpe zone 1

Further zones

as required
Further zonesas required

Length zone 1Cpe zone 1

Cpe Cpi CpiNotes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.

Cpi
Cpi

Length zone 1

Cpe zone 1

Further zones

as required

Cpe Cpi CpiNotes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.
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BS 6399 wind load coefficients – Propped span

BS 6399 wind load coefficients – Flat top span

F.F.L.

Notes: Arrows indicate the 
positive direction

Pressure coefficient 
values are member 
specific.

Cpi
Cpi Cpi

Cpi

Length zone 1

Cpe zone 1

Further zones

as required
Further zones
as required

Length zone 1
Cpe zone 1

Cpe Cpi Cpi

Further zones
as required

Length zone 1
Cpe zone 1

Cpe Cpi Cpi

Notes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

† - Length zone 1, Cpe zone 1

‡ - Further zones as required

F.F.L.

‡ ‡
† †
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You can apply wind loads to the R o o f , Wa l l s  and Pa r a p e t s  as detailed bel

BS 6399 wind load coefficients – Mansard span

BS 6399 wind load coefficients – Parapets (any span type)

Cpi
Cpi Cpi

Cpi

Length zone 1

Cpe zone 1

Further zones

as required
Further zones
as required

Length zone 1
Cpe zone 1

Cpe Cpi Cpi

F.F.L.

Notes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

† - Length zone 1, Cpe zone 1

‡ - Further zones as required

‡ ‡
† †

Cpe Cpi Cpi

Notes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.
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o add roof wind
loads to BS 6399

1. If the Wind page is not visible pick the Wind tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 
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2. Click Roof… to see the Roof Wind Load dialog. 

3. Select the Member and choose whether it is to be fully- or partially-loa
(to account for asymmetric loading). 

Note BS 6399 states that you should consider asymmetric
loading by reducing the load on each member of your fra
turn to 60% of the full design load. P o r t a l  F r a m e  allow
to set the 60% factor for as many members as you wan
since you may want to investigate conditions such as b
windward rafters of a mansard portal having the 60% lo
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4. Enter the wind pressure qs which applies to this member. 

Note The Wi n d  Pre s s u re  is always positive, the direction o
load applying to a particular member is determined by t
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  

7. Enter the External Pressure Coefficient (Cpe) and the length over whi
applies and then click OK. 

Help For details on the sign conventions for pressure coeffici
and those that are required for the members of various
frame types see “Understanding wind loads” on page 331

8. If you need to define several zones on the member, then repeat step 7 for
zone. 

?
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9. Enter the Load Diagonal (a) dimension for the rafter as indicated in th
diagram below. 

10. Enter the internal and external size effect factors (Cai and Cae) which en
the effective wind load on the rafter to be calculated. 

11. Once your wind load details are complete click OK to return to the Fram
Loadcase property sheet. 

Roof

diagonal

Effe
ctiv

e

bay centre
s
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o add side wind
loads to BS 6399

1. If the Wind page is not visible pick the Wind tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 
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2. Click Wall… to see the Wall Wind Load dialog. 

3. Select the Member and choose whether it is to be fully- or partially-loa
(to account for asymmetric loading). 

Note BS 6399 states that you should consider asymmetric
loading by reducing the load on each member of your fra
turn to 60% of the full design load. P o r t a l  F r a m e  allow
to set the 60% factor for as many members as you wan
since you may want to investigate conditions such as b
windward rafters of a mansard portal having the 60% lo
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4. Enter the wind pressure qs which applies to this member. 

Note The Wi n d  Pre s s u re  is always positive, the direction o
load applying to a particular member is determined by t
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  

7. Enter the External Pressure Coefficient (Cpe) and the length over whi
applies and then click OK. 

Help For details on the sign conventions for pressure coeffici
and those that are required for the members of various
frame types see “Understanding wind loads” on page 331
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8. Enter the Load Diagonal (a) dimension for the column as indicated in 
diagram below. 

9. Enter the internal and external size effect factors (Cai and Cae) which en
the effective wind load on the column to be calculated. 

10. Once your wind load details are complete click OK to return to the Fram
Loadcase property sheet. 

Effe
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bay centre
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Sidediagonal
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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. 

 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. T
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2. Click Parapet… to see the Parapet Wind Load dialog. 

Note If you have not defined any parapets on your building, th
Pa ra p e t …  is dimmed. 

3. Select the Member and choose whether it is to be fully- or partially-loa
(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 fra
turn to 60% of the full design load. P o r t a l  F r a m e  allow
to set the 60% factor for as many members as you wan
since you may want to investigate conditions such as b
windward rafters of a mansard portal having the 60% lo

4. Enter the wind pressure qs which applies to this member. 

Note The Wi n d  Pre s s u re  is always positive, the direction o
load applying to a particular member is determined by t
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  

7. Enter the External Pressure Coefficient (Cpe) and the length over whi
applies and then click OK. 

Help For details on the sign conventions for pressure coeffici
and those that are required for the members of various
frame types see “Understanding wind loads” on page 331
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8. Enter the Load Diagonal (a) dimension for the column as indicated in 
diagram below. 

9. Enter the internal and external size effect factors (Cai and Cae) which en
the effective wind load on the column to be calculated. 

10. Once your wind load details are complete click OK to return to the Fram
Loadcase property sheet. 

To modify wind
loads

1. Select the wind load that you want to modify and click Edit… to see the 
load dialog for the selected load. 

Note You can not change the type of load using this feature. Y
have to delete the load and then add a new one of the ty
you require. 
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Help For further information see:

• “To add roof wind loads to CP3”  on page 352, 
• “To add side wind loads to CP3” on page 354, 
• “To add parapet wind loads to CP3”  on page 356, 
• “To delete wind loads” on page 358. 

2. Make your changes and click OK to return to the Frame Loadcase proper
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 W
P r e s s u r e  ( q )  and entering the I n t e r n a l  and E x t e r n a l  P r e s s u r e  C o e f f i c i
(C p i  and C p e ) for the particular member. 

?

CP3 wind load coefficients – Standard span

Cpe Cpi CpiNotes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.

Cpe

Cpi

Cpe

Cpi
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CP3 wind load coefficients – Asymmetric span

CP3 wind load coefficients – Monopitch span

Cpe Cpi CpiNotes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.

Cpe

Cpi

Cpe

Cpi

Cpi
Cpi

Cpe Cpi CpiNotes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.

Cpe

Cpi
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CP3 wind load coefficients – Propped span

CP3 wind load coefficients – Flat top span

F.F.L.

Notes: Arrows indicate the 
positive direction

Pressure coefficient 
values are member 
specific.

Cpe Cpi Cpi

Cpe

Cpi

Cpe

Cpi

Cpe Cpi CpiNotes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.

Cpe

Cpi

Cpe

Cpi

Cpe

Cpi
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You can apply wind loads to the R o o f , Wa l l s  and Pa r a p e t s  as detailed bel

CP3 wind load coefficients – Mansard span

CP3 wind load coefficients – Parapets (any span type)

Cpe Cpi Cpi

F.F.L.

Notes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

Cpe

Cpi

Cpe

Cpi

Cpe

Cpi

Cpe

Cpi

Cpe Cpi Cpi

Notes: Arrows indicate the positive direction,

Pressure coefficient values are member specific.

F.F.L.
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o add roof wind
loads to CP3

1. If the Wind page is not visible pick the Wind tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 
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2. Click Roof… to see the Roof Wind Load dialog. 

3. Give the Wind Pressure and select the Member. 

Note The Wi n d  Pre s s u re  is always positive, the direction o
load applying to a particular member is determined by t
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 coeffici
and those that are required for the members of various
frame types see “Understanding wind loads” on page 331

5. Enter the Centres. 

?
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Caution Ce n t re s  is set to the E f fe c t i ve  Fra m e  Ce n t re s  
you specified in F r a m e  D e f i n i t i o n , you can change this
necessary. However if you to change the E f fe c t i ve  Fr

Ce n t re s  in F r a m e  D e f i n i t i o n  this will reset the value

Help For further information see “To modify the frame definiti
details” on page 163. 

6. Once your wind load details are complete click OK to return to the Fram
Loadcase property sheet. 

o add side wind
loads to CP3

1. If the Wind page is not visible pick the Wind tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 
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2. Click Wall… to see the Wall Wind Load dialog. 

3. Give the Wind Pressure and select the Member. 

Note The Wi n d  Pre s s u re  is always positive, the direction o
load applying to a particular member is determined by t
internal and external pressure coefficients. 

4. Enter values for the Internal Pressure Coefficient (Cpi) and the Extern
Pressure Coefficient (Cpe). 

Help For details on the sign conventions for pressure coeffici
and those that are required for the members of various
frame types see “Understanding wind loads” on page 331

5. Enter the Centres. 

?
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Caution Ce n t re s  is set to the E f fe c t i ve  Fra m e  Ce n t re s  
you specified in F r a m e  D e f i n i t i o n , you can change this
necessary. However if you to change the E f fe c t i ve  Fr

Ce n t re s  in F r a m e  D e f i n i t i o n  this will reset the value

Help For further information see “To modify the frame definiti
details” on page 163. 

6. Once your wind load details are complete click OK to return to the Fram
Loadcase property sheet. 

To add parapet
ind loads to CP3

1. If the Wind Loads page is not visible, then pick the Wind tab to see it. 

 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 
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2. Click Parapet… to see the Parapet Wind Load dialog. 

Note If you have not defined any parapets on your building, th
Pa ra p e t …  is dimmed. 

3. Give the Wind Pressure and select the Member. 

Note The Wi n d  Pre s s u re  is always positive, the direction o
load applying to a particular member is determined by t
internal and external pressure coefficients. 

4. Enter values for the Internal Pressure Coefficient (Cpi) and the Extern
Pressure Coefficient (Cpe). 

Help For details on the sign conventions for pressure coeffici
and those that are required for the members of various
frame types see “Understanding wind loads” on page 331

5. Enter the Centres. 

?
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Caution Ce n t re s  is set to the E f fe c t i ve  Fra m e  Ce n t re s  
you specified in F r a m e  D e f i n i t i o n , you can change this
necessary. However if you to change the E f fe c t i ve  Fr

Ce n t re s  in F r a m e  D e f i n i t i o n  this will reset the value

Help For further information see “To modify the frame definiti
details” on page 163. 

6. Once your wind load details are complete click OK to return to the Fram
Loadcase property sheet. 

To modify wind
loads

1. Select the wind load that you want to modify and click Edit… to see the 
load dialog for the selected load. 

Note You can not change the type of load using this feature. Y
have to delete the load and then add a new one of the ty
you require. 

Help For further information see:

• “To add roof wind loads to CP3”  on page 352, 
• “To add side wind loads to CP3” on page 354, 
• “To add parapet wind loads to CP3”  on page 356, 
• “To delete wind loads” on page 358. 

2. Make your changes and click OK to return to the Frame Loadcase proper
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. 
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nderstanding
crane loads

You can only add crane loads to crane frame loadcases, i.e. you must have ch
Crane… from the Frame Loadcase dialog. 

Note You can only define Crane loadcase if your frame contain
least one crane. 

Help For further information on cranes see:

• “To add a crane” on page 221, 
• “To add a new crane frame loadcase” on page 296. 

You can define H o r i z o n t a l  and Ve r t i c a l  loads to any cranes as described 
below. 

To define
horizontal crane

loads

The sign convention for horizontal crane loads is shown in the table below. 

?
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1. If the Crane page is not visible pick the Crane tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 

2. Click Horizontal… to see the Horizontal Crane Load dialog. 

3. Select the Crane and enter the Values of the horizontal crane load at th
and right hand crane supports 

4. Once your horizontal crane load details are complete click OK to return
the Frame Loadcase property sheet. 

T
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o define vertical
crane loads

The sign convention for vertical crane loads is shown in the table below. 

1. If the Crane page is not visible pick the Crane tab. 

Tip You can close the F r a m e  …  L o a d c a s e  property sheet
that you can see the graphical display more clearly. 

F.F.L.

T
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2. Click Vertical… to see the Vertical Crane Load dialog. 

3. Select the Crane and enter the Values of the vertical crane load at the le
and right hand crane supports 

To modify crane
loads

1. Select the crane load that you want to modify and click Edit… to see th
crane dialog for the selected crane load. 

Note You can not change the type of load using this feature. Y
have to delete the load and then add a new one of the ty
you require. 

Help For further information see:

• “To define horizontal crane loads”  on page 359,
• “To define vertical crane loads” on page 361,
• “To delete crane loads” on page 362.

2. Make your changes and click OK to return to the Frame Loadcase proper
sheet. 

To delete crane
loads

1. Select the crane load that you want to remove and click Delete. 

2. The Frame Loadcase property sheet updates to remove the deleted load. 

?
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nderstanding
snow loads

When you have used the Snow Load Generator to calculate a snow loading on
your frame, you can then change the details directly, without having to use t
Snow Load Generator at all. 

 edit snow loads
directly

1. From the Frame Loading dialog, choose the snow loadcase whose details
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. 

3. You can now edit each of the snow loads in turn by clicking on its line a
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 O
return to the Frame Loading dialog. 
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Copying
loadcases and

loads

You can copy details from one loadcase to another or from one frame memb
any other. 

To copy a frame
loadcase

1. Before you can copy the details from one F r a m e  Lo a d c a s e  to another
must first create the loadcase that is to receive the copied details. Use Ad
Dead…, Add Imposed…, Add Wind… or Add Crane…, give the new
loadcase a title and then click OK. 

2. Select the source F r a m e  L o a d c a s e  from the list of available loadcases.

3. Click Copy… to see the Copy Loadcase dialog which confirms the sourc
loadcase and shows a list of target loadcases. 

4. Select the target loadcase and click OK. 
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5. If your target loadcase contains loads, then Portal Frame asks if you wan
add the copied loads to the existing ones in the loadcase, or if you want 
replace the existing loads with the copied ones. You can also cancel the 
process if you have made an error. 

To copy an
individual load

tween members

Once you have defined a load on one member you can then copy its details t
other members of your frame. 

1. 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 
can copy the selected load. 

2. 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. 

Caution If the load that you are copying requires distance 
information to position it along the member, and the tar
member is shorter than the source, then copy will alway
generate the load but may change the distances as follo
• For a load that only requires one distance (e.g. a poin

load or a point moment) or for the end distance of a 
that requires two distances (e.g. an area load or a lin
load) and where the copied distance is beyond the en
the member the distance will be reduced to the dista
of the end of the member. 

• For the start distance of a load that requires two 
distances (e.g. an area load or a line load) and where 
copied distance would be beyond the end of the mem
the start distance will be set to zero. 

nderstanding
loadcase

validation

In the normal course of events you will find that you can not create loading
which is in error in any way. However, if you change the layout of the frame
loads have been defined, then your changes might affect the correctness of t
loading. Whenever you change the geometry of a frame in any way Portal Fr
automatically checks all your loading for errors. 
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If erroneous information is found during this validation process, then you w
informed that a particular loadcase contains invalid loads. 

To find out exactly which loads are invalid, you need to edit each of the inva
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 eit
have a Status of Invalid, or will not be associated with a member. 

?
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You must either delete the invalid loads, or edit them so that they are no lon
invalid. 

Help For further information on editing and deleting loads se

• “To modify area loads”  on page 313, 
• “To delete area loads” on page 314, 
• “To modify point loads” on page 320, 
• “To delete point loads” on page 321, 
• “To modify line loads” on page 330, 
• “To delete line loads” on page 330, 
• “To modify wind loads” on page 358, 
• “To delete wind loads” on page 358, 
• “To modify crane loads”  on page 362, 
• “To delete crane loads” on page 362. 

?
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22 Wind Load Generator1

The Wind Load Generator allows you to calculate the wind loading applied to
building in accordance with C P 3 : C h a p t e r  V : P a r t  2 : S e p t e m b e r  1 9 7
B S 6 3 9 9 : Pa r t  2 : 1 9 9 7 . 

Caution CP3 : Chapter V : Part 2 : 1972 has been withdrawn by 
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 t
define your project. 

Help For further information see “Building Wizard” on page 14

You can change these details later if necessary, however if you change the de
code, then you will have to re-define all your wind loading, since the curren
details will no longer be appropriate. 

Help For further information see “To change the design codes
page 159. 

Changing the
basic wind

details

You define the basic wind details for the wind code that you pick as you use
Building Wizard to define your project. 

Help For further information see “Building Wizard” on page 14

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 y
have created will be updated automatically.

Caution If you have modified any of the calculated loads, the valu
you have entered will be overwritten by the automaticall
recalculated ones. 

Help For further information on the details for CP3 see “To m
building wind load data” on page 390 or for BS 6399 se

modify building wind load data” on page 371. 

alculating the
wind loading

You determine the wind conditions that are to be considered in conjunction
the other loading on the frame. From these conditions the Wind Load Genera
calculates the actual wind load that the members of your frame have to carr
generating the appropriate loading automatically. Finally (if necessary) you 
edit the load cases that have been generated to allow for any local effects tha
have not been considered by the Wind Load Generator. 

nd 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 Wiz

• You specify the details for the frame that you are defining. 

!
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 modify building
wind load data

1. Select Building/Wind Load… to see the Building Wind Load dialog for BS
Part 2 where you can define the building wind information. 

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 upwin
buildings (Ho), Upwind spacing of surrounding buildings (X), Upw
distance from sea to site, Upwind distance from edge of town to si
Altitude factor (Sa), Seasonal factor (Ss) and Probability factor (Sp)
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Note The calculated A l t i t u d e  f a c t o r  is correct for the alt
of the site in the B u i l d i n g  D e f i n i t i o n  dialog provided 

the topography is not considered significant. For sit
where topography is considered significant you will n
to calculate the A l t i t u d e  f a c to r  yourself and then e
the value directly. 

Caution If you change the altitude of the site the value for the 
A l t i t u d e  Fa c to r  is not changed automatically. You w
need to enter any new value yourself. 

Help For further information on setting the building altitude 
the B u i l d i n g  D e f i n i t i o n  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 t
particular wind cases appropriate to your building. 

!
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1. Select Loading/Wind Loading… 
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2. 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 e
case you will see the BS 6399 Wind Loading and Wind Legend dialogs. 
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Note The only difference between a ULS loadcase and a SLS o
in the factors which the W i n d  L o a d  G e n e r a t o r  uses t
determine the pressure coefficients. 

Note The building representation depends on the Wi n d  

D i re c t i o n  you pick. 

3. The basic Building Dimensions details are calculated from information
you have already defined. If the calculated values are not entirely accura
you can change them as necessary. 

Note These values are only used in the wind calculations and d
affect the geometry of your building. 

Note The W i n d  L o a d  G e n e r a t o r  always takes the width of 
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 th
frame bay centres. 
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4. If you are defining load on the gable ends of the building then once you
picked the load direction you will need to enter values for the Left Han
Side Gap and Right Hand Side Gap to allow the Wind Load Generator to
account of funnelling effects which increase the suction on either or bo
sides of the building when wind blows on the gables.

Note The initial values mean that no funnelling occurs. If you e
smaller values funnelling will increase to a maximum and 
drop off as the gap becomes too narrow for turbulence. 

Note The W i n d  L o a d  G e n e r a t o r :
• always takes the width of the building parallel to the

direction of span of the frames. Conversely the lengt
the building is taken as the dimension perpendicular 
this i.e. in the direction of the frame bay centres. 

• always takes the height of the frame as the maximu
height of any apex or eaves point, including any parap
that you may have defined. 

5. 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
the particular frame is near to a leading corner, Intermediate Zone indic
that it is not. 

Wind blowing on end of building - For this condition the Frame Locat
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
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 coefficien
that apply to the next roof zone which is immediately behind the highes
pressure zone. Remote Zone indicates that the frame picks up the lowest
pressure coefficients that apply to any remaining area of roof beyond th
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 cla

buildings” on page 892, 
• “Pressure zones for duopitch roofs” on page 895, 
• “Pressure zones for hipped/flat top roofs” on page 89
• “Pressure zones for Mansard portals” on page 900, 
• “Pressure zones for Multi-bay portals” on page 901. 

6. If you know the orientation of your building, and want to take advantag
the Sd (basic wind speed adjustment by direction) factor, then tick App
factor and then specify the Direction of the eaves line as an angle east o
north. The Wind Load Generator will calculate and use the appropriate fa

7. Pick the Internal Pressure Coefficients that apply in this wind condition. 
can either use one of the standard factors (which assume that there is a 
negligible probability that a dominant opening exists during a storm), o
can enter a factor of your own choosing. 

Note The C p i  value applies to the entire structure. The W i n d
L o a d  G e n e r a t o r  will not apply wind loads to internal w
You can of course add these in yourself by manually edit
the Wind loadcases. 

?



ction 
nd 

 
 
) 

h 
h 
. The 

re 

 
 
e a 
5° 

 

) and 
hese 
Chapter 22 : Wind Load Generator : 378

8. For the majority of roof types there are some combinations of wind dire
and roof pitch which cause the wind to cycle rapidly between pressure a
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 For some conditions there are only positive or negative 
values for a particular wind direction or roof area. In suc
cases the values in the table will be returned even thoug
they are of the opposite sign to that which you selected
choice that you make here is only used when there a

two possible values of opposite sign. 

Caution 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 instanc
monopitch roof with a slope between 5° and just under 1
has no positive values). In all such cases the W i n d  L o a d
G e n e r a t o r  will interpolate between the lowest figure 
included in the table (in the case above the value for 15°
zero. You will need either to check and ratify the use of t
values, or to delete the automatically generated wind 
coefficients for such conditions based on your own 
engineering judgement. 

!
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9. Once your settings are correct click OK to generate the coefficients and 
the Wind Pressure Coefficients dialog. 



 of 
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10. Once you click OK on this dialog you will see a graphical representation
the loading. 
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11. If the listed coefficients are satisfactory then click OK to complete your 
loadcase definition. If you need to modify any of the coefficients highlig
any of the lines relating to the member whose coefficient you want to ch
and click Edit… to see the Wind Load dialog. 
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BS 6399 requires that you should make allowance for the effects of 
asymmetric loading (clause 2.1.3.7). Pick the appropriate Percentage fo
asymmetric loads for the current member. 
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Note BS 6399 Clause 2.1.3.7 stipulates that, for suction lo
only, asymmetric wind loading must be considered. The 
asymmetric load is stipulated to be one member of the f
at a time taking 60% of the normal full suction load. The
W i n d  L o a d  G e n e r a t o r  applies the 60% rule to the en
member, thus if you have a member which has both press
and suction coefficients you will need to alter the 
coefficients yourself, rather than using the automatic 
reduction facility. 

Note When you have set the 60% option for one member of yo
frame you will not be able to select it for any other mem
You must first reset the original member to 100% and 
set the 60% value for the new one. 

If necessary enter a more exact value for the Wind Pressure. 

Note The W i n d  L o a d  G e n e r a t o r  automatically calculates t
dynamic wind pressure from your building details, howev
uses conservative values for some factors. If you perfor
your own calculations you can enter your calculated valu
here. 

Enter the value for the Internal pressure coefficient (Cpi) if the value f
this member is different to that for the entire building. 

Enter the value for the External pressure coefficients (Cpe) by zone f
each zone on your member. 

Note The W i n d  L o a d  G e n e r a t o r  calculates zones of extern
pressure for each member of the frame. You can edit the
details for any zone or add and delete zones to model th
effects of wind on your structure in more detail. 
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Select the line relating to the zone whose Cpe value you want to change 
then click Edit to see the Cpe dialog. 

Enter the Cpe coefficient and length for this zone and then click OK
return to the Wind Load dialog. 

The external diagonal dimension for a frame should be based on the effe
width of the bay, and not on the overall length of the building. The value
used by the Wind Load Generator is therefore calculated by the expressio

If you would prefer to use a different dimension, then enter the value fo
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 w
internal pressure, then a calculated value of CAI might giv
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. 

a length of member
2

effective width of panel
2

+=

E
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Make any changes that are necessary and then click OK to return to the 
Pressure Coefficients dialog. 

12. Make any other changes to the coefficients as necessary and then click O
generate the wind loadcase. 

Caution If you edit the wind load using the W i n d  L o a d  G e n e r a t
then any changed coefficients will be reset to their 
calculated values as part of the calculation process. To 
this you should make modifications using Fra m e /
L o a d i n g …  rather than Fra m e / Wi n d  L o a d i n g …  

To edit wind
load details

You can edit the wind loads that apply to the frame either by changing the d
used to calculate the wind loading or by changing the calculated loads. 

1. Select Frame/Wind Loading… to see the Frame Wind Loadcases dialog. 

2. Pick the wind loadcase whose details you want to change. 

!
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3. 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 m
any changes following the procedure used to add a new wind load. 
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4. If you want to change the details for a specific wind pressure coefficient,
click Edit Loads. You will then see the pressure coefficients that have be
calculated for the selected loadcase. 

5. In either case make any changes that are necessary in the same way as y
did when defining the original wind loadcase. 

Help For details on editing a wind load using the same proced
as for defining a new wind load see “To define wind load de
on page 372 

?
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nd Loading to
BS 6399

Directional
effective wind

speeds
Standard
pressure

coefficients

Calculation of wind loading to BS 6399 : Part 2 : 1997 with directional effec
wind speeds and standard pressure coefficients is virtually identical to using
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
additional factor is required from you - the Topographical Increment Sh. 
default value of 0.0 is not conservative, you will need to provide calculatio
justify this value. Since the Wind Load Generator does not have sufficient 
information to determine the appropriate value you must enter the appropr
value directly. The Wind Load Generator will use the value that you enter in t
calculations for the directional effective wind speed. 
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The Wind Load Generator can calculate the other factors for the calculation o
effective wind speed from the known details for the frame. The fetch factor 
and the turbulence factor St are obtained from Table 22, depending on the 
windward distance between the sea or other significant area of open water t
your site. 

If your current building is located within a town, then the fetch adjustment 
factor Tc and the turbulence adjustment factor Tt are obtained from Table 23
The gust peak factor gt is obtained from Table 24. All these values are show
the Wind Pressure Coefficients dialog for your convenience. 

Wind Loading
to CP3

Calculation of wind loading to C P 3 : C h a p t e r  V : Pa r t  2 : S e p t e m b e r  1 9
is a two stage process: 

• You define the building wind loading data (this is part of the Building Wiz

• You specify the details for the frame that you are defining. 
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Caution CP3 : Chapter V : Part 2 : 1972 has been withdrawn by 
BSI. You should only use this code of practice for legacy
designs. 

 modify building
wind load data

1. Select Building/Wind Load… to see the Building Wind Load dialog for CP
where you can define the building wind information. 

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 belo
show the definitions given in CP3.  

!

Class Description

A
All units of cladding, glazing and roofing 
and their immediate fixings and individual 
members of unclad structures
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4. Enter the Topography and Statistical factors. 

5. Once the information in the Building Wind Load dialog is correct click O
define the wind load details. 

To define
wind load

details

Once you have defined the basic wind details you can continue and define t
particular wind cases appropriate to your building. 

B
All buildings and structures where neither 
the greatest horizontal dimension or 
greatest vertical dimension exceeds 50 m.

C
All buildings and structures whose greatest 
horizontal dimension or greatest vertical 
dimension exceeds 50 m.

Category Description

1 Open country with no obstructions.

2 Open country with scattered windbreaks.

3 Country with many windbreaks; small 
towns; outskirts of large cities.

4 Surface with large and frequent 
obstructions, e.g. city centres.

Class Description
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1. Select Loading/Wind Loading… to see the Frame Wind Loadcases dialog

This dialog shows all the wind loadcases which you have defined using 
Wind Load Generator. 
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2. To create a new wind condition click Add ULS to see the CP3 Wind Load
and Wind Legend dialogs. 
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Note The building representation depends on the Wi n d  

D i re c t i o n  you pick. 

3. The Building Dimensions details are calculated from information that
have already defined. If the calculated values are not entirely accurate yo
can change them as necessary. 

Note These values are only used in the wind calculations and d
affect the geometry of your building. 

Note The W i n d  L o a d  G e n e r a t o r  always takes the width of 
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 th
frame bay centres. 

4. 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 Locat
Pick Adjacent/Close Zone to use the higher coefficients or Intermedi
Zone to use the lower ones. Remote Zone is not appropriate for CP3. 

5. If you know the orientation of your building, and want to take advantag
the S4 (basic wind speed adjustment by direction) factor, then tick App
factor and specify the Direction of the eaves line as an angle east of nor
The Wind Load Generator will calculate and use the appropriate factor. 

6. Finally define the Internal Pressure Coefficients for this wind condition. Y
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 C p i  value applies to the entire structure. The W i n d  L
G e n e r a t o r  will not apply wind loads to internal walls. Yo
of course add these in yourself by manually editing the W
loadcases. 

7. Once your settings are correct click OK to generate the coefficients and 
the Wind Pressure Coefficients dialog. 
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When you click OK you will see the loads represented graphically. 
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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
relating to that coefficient and click Edit… to see the Wind Load dialog. 

Make the changes and then click OK. 

9. Once all the coefficients are correct click OK to generate the wind loadc

Caution If you edit the wind load using the W i n d  L o a d  G e n e r a t
then any changed coefficients will be reset to their 
calculated values as part of the calculation process. To 
this you should make modifications using Fra m e /
L o a d i n g …  rather than Fra m e / Wi n d  L o a d i n g …  

To edit wind
load details

You can edit the wind loads that apply to the frame either by changing the d
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. 

2. Pick the wind loadcase whose details you want to change. 



ake 
Chapter 22 : Wind Load Generator : 399

3. 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 m
any changes following the procedure used to add a new wind load. 
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4. If you want to change the details for a specific wind pressure coefficient,
click Edit Loads. You will then see the pressure coefficients that have be
calculated for the selected loadcase. 

5. In either case make any changes that are necessary in the same way as y
did when defining the original wind loadcase. 

Help For details on editing a wind load using the same proced
as for defining a new wind load see “To define wind load de
on page 391 
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23 Snow Load Generator1

The Snow Load Generator allows you to calculate the snow loading applied to
your building in accordance with B S  6 3 9 9 : Pa r t  3 : 1 9 8 8 . 

Snow Loading
 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. 

 modify building
snow load data

1. Select Building/Snow Load… to see the Building Snow Load dialog. 

2. Enter the value for the Basic Snow Load (Sb), taken from the chart on 
6399 : Part 3 : 1988 page 5. 

3. Once the information in the Building Snow Load dialog is correct click O
define the snow load details. 

To define
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

This dialog shows all the loadcases which you have defined using the Sn
Load Generator. 
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2. To create a new snow loading condition click Uniform, Redist. L->R, Re
R->L, Valley Drift, Step Drift, Parapet Drift L->R or Parapet Drift L->
create the type of snow load that you require and see the Snow Load Sha
Coefficients dialog. 
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When you OK the list of coefficients you will see a diagram which gives 
graphical representation of the loading that has been calculated. 

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 redistrib
of the snow by drifting, then the S n o w  L o a d  G e n e r a t
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
combinations for design. 

For each design combination you choose the loadcases which are to be inclu
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 U l t i m a t e  L i m i t  S
The same group of loadcases will be checked at the S e r v i c e a b i l i t y  L i m i t  S
to ensure that the beam behaves acceptably under working conditions. 

Help For further see “Frame Loading in Portal Frame” on page
“Wind Load Generator” on page 369 and “Snow Load 
Generator” on page 401. 

nderstanding
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 fact
that are to be applied for the ultimate limit state and serviceability limit stat
conditions. 

?
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To define
design

combinations

1. Select Loading/Combinations… 

This dialog lists all current design combinations and allows you to hand
them. 

2. Once you have defined your design combinations click OK to return to 
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

2. A numbered Combination Title is defaulted, but you can change this to
more meaningful description. However each combination title must be 
unique. You can also tick Auto Title to automatically generate a title as 
add loadcases to the combination. 

3. If you want to take account of frame imperfections in this combination 
ensure that Frame Imperfection is ticked and then pick the direction t
you want to consider for the imperfection calculations. 

4. Set the loadcases you want to include in this design combination. Select
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
automatically set depending on the types of loadcase in your combinati



en 

n 

e 
e 

the 

and 

see 
Chapter 24 : Design Combinations in Portal Frame : 408

5. If you want to change the factors then pick an included loadcase and th
click Edit… to see the Partial Safety Factors dialog. 

Enter the factors and click OK to return to the Frame Design Combinatio
dialog. 

Note To set the factors to their default value for the loadcas
types of load they contain (i.e. not taking account of th
other loadcases in the combination) pick the line for an 
included loadcase and click De f a u l t . 

Note To set the factors to the original default (taking into 
account the types of loadcase in the combination) pick 
line for an included loadcase and then click Co m b i n e . 

6. Continue adding loadcases until your design combination is complete. 

7. Once your design combination details are complete click OK to store it 
return to the Frame Design Combinations dialog. 

To edit a
design

combination

1. Select the design combination that you want to edit and click Edit… to 
the details of that combination. 
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2. Make your changes and then click OK to return to the Frame Design 
Combinations dialog. 

To delete an
existing

design
combination

1. Select the design combination that you want to delete and click Delete.
combination will be deleted. 
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25 Manipulating frames

You can add new frames to your project, copying and modifying existing on
creating new ones from scratch. 

You can also copy details between frames, and choose the particular inform
that you want to copy. If your project contains frames that you no longer req
then you can delete these. You can also choose to design or check all the fra
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 
define the new frame in the same way as for the first frame in the projec

copy an existing
frame

1. First ensure that the frame that you want to copy is active and then selec
Frame/Copy. The frame is copied and will become the active one, ready
modification. 

To copy
nformation 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 checkin
them. 
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1. First ensure that the frame that you want to copy is active and then selec
Frame/Copy Attributes… to see the Copy Frame dialog. 

2. From the list of Available Target Frames pick the frames that are to re
details from the Source Frame. 

3. Now set the information that you want to copy by ticking the appropria
boxes. 

Note If a box is dimmed then the source frame has no informa
of this type. 
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4. Once your selections are complete click OK to perform the copy. You wi
the Confirm Copy Frame dialog. 

5. Take note of the warning. If you still want to perform the copy click Yes

Caution If you click Ye s , then the details for the target frames a
replaced by those from the source frame and they cann
recovered. P l e a s e  t a k e  c a r e  w h e n  y o u  u s e  t h i s  f e a t u

o delete a frame 1. First ensure that the frame that you want to delete is active and then sele
Frame/Delete to start to remove it. You will see the Delete Frame warnin
dialog. 

2. Take note of the warning. If this is the frame that you want to delete clic
Yes. 
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Caution If you click Ye s , then the frame is deleted permanently 
its details cannot be recovered. P l e a s e  t a k e  c a r e  w h e n

u s e  t h i s  f e a t u r e . 

Note You can not delete the only frame in your project. 
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26 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 accepta
These requirements depend on such things as the design standards used in 
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
you can tailor a design to meet particular requirements. The Portal Frame 
D e s i g n  W i z a r d  allows you to set the various factors that control the design

nderstanding
the design

wizard

Using the design wizard you can choose: 
• the design combinations and the d e s i g n  c h e c k s  required for each 

combination, 
• the l i m i t s  on the deflections, rotations and plasticity of the frame, 
• to set d e s i g n  g r o u p s  and their properties i.e. the grade of steel, the sect

that you want Portal Frame to use and any limits on the section sizes, 
• to g r o u p  members of the frame so that a single section size will be chose

an entire group, 
• to c o n t r o l  which checks (other than strength) will result in an increase 

section size, 
• to control the f i r e  c h e c k s  that will be included for the frame. 
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To set design
checks

1. Select Design/Wizard…  

2. You will see a list of design combinations and area of design checks. If yo
not want to perform any design checks for a combination then remove 
tick to the left of the combination name. Otherwise select a particular d
combination and pick the checks that you want to perform for that 
combination. 

Tip S e t  A l l  Co m b i n a t i o n s  sets the current checks for
design combinations. 

T



 

tal 
ions 
sign 

rtal 
d 

 

Chapter 26 : Portal Frame Design Wizard : 416

Help For further details of the checks see: 

• “Member strength checks” on page 850, 
• “Haunch strength checks” on page 853, 
• “Frame stability checks” on page 857, 
• “SCI publication P292” on page 858, 
• “Notional Sway Check” on page 860, 
• “Simplified Formula Sway Check” on page 862, 
• “Snap-through stability checks” on page 864, 
• “Amplified moments method check” on page 864, 
• “In-plane buckling of individual members” on page 865,
• “Frame imperfections” on page 866, 
• “Serviceability limit state”  on page 868, 
• “Member stability checks” on page 871. 

Connection Design Checks  - Once you have completed the first Por
Frame design on your frame you will find that you can pick connect
and automatically access Fastrak Moment Connections in order to de
them. 

Help For further details see “Sharing details with Moment 
Connection Design” on page 512, 

Foundation Design Checks  - Once you have completed the first Po
Frame design on your frame you will find that you can pick bases an
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 W
settings. 

To set limits 1. Select Design/Wizard… followed by the Limits tab. 

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
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 rota
and still act plastically. 
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4. The Percentage of Mp for Plasticity is a required limit. It allows you to
Portal Frame that points along members that reach this percentage of M
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 W
settings. 

To set design
groups

1. Select Design/Wizard… followed by the Design Groups tab. 

This shows all current groups that have been defined. 

Note For a single span frame there are two automatically crea
groups one for the rafters and the other for the column
a multi-span frame an additional group is created for th
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 yo
not make any changes. 

2. To add a new group click Add… The new group will take the next avail
number and you can use Edit… to set its details. 

3. To change the details for a group select it and then click Edit… to see it
Design Member Details dialog. 

Select the Grade of steel that you want to use and enter the Name that y
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. 

Select the file and click OK. 

To change the sections within the order file that will be used for all desi
click Sections… 
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If you remove the tick mark against a section, then that section will
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 fo
and other frames until you include them again. 

Once you have finalised the list of sections that you want to use clic
to register these. 

If you want to further limit the sections based on their physical size, the
check that limit box and enter a value. 

4. Once you have set the group details click OK to return to the Design Gr
Page. 

5. Pick another tab of the property sheet or click OK to save your Design W
settings. 

!



é of 

t to 
Chapter 26 : Portal Frame Design Wizard : 422

To set
grouping

1. Select Design/Wizard… followed by the Member Grouping tab. 

This shows all the members of the frame, their group and a brief resum
some of the group data. 

Note You must already have defined the groups that you wan
use before you can allocate members to them. 



o see 

ning 
y  on 

click 
Chapter 26 : Portal Frame Design Wizard : 423

2. If you want to change a member’s group then select it and click Edit… t
its Design Member Details dialog. 

Note You can only set groups for members when you are desig
the frame. If you are in check mode, then E d i t  and Co p

the main dialog are dimmed. 

Select the group that you want to use from the Group Number list and 
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 who
group you want to copy followed by Copy… to see the Copy Design Grou
dialog. 

Select the target members followed by OK to perform the copy and retu
the Member Grouping page. 

4. Once you have set the correct groups for all members pick another tab o
property sheet or click OK to save your Design Wizard settings. 
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To set
controls

1. Select Design/Wizard… followed by the Controls tab. 

2. The C r i t i ca l  D e s i g n  C o m b i n a t i o n  is automatically set to the first on
necessary choose an different one from the list. 

Note You should choose the design combination that you thin
control your frame’s section sizes as the critical one. P o
F r a m e  analyses and designs this design combination fi
and determines the sizes of the members needed to car
forces and moments (this is known as the Initial Design)
These sizes are then used to analyse and check all your o
design combinations for your requested design checks. 
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Help For further information see “To set design checks” on 
page 415. 

3. If you want to change the A x i a l  Lo a d  Fa c t o r  from the default value of
enter your own value. 

Help For further information see “Axial load factor” on page 8

4. If you want the design process to stop after the I n i t i a l  D e s i g n  so that y
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. 

5. If you have specified any d i m e n s i o n a l  c o n s t r a i n t s , you can control 
whether these are to be applied or ignored. This allows you to see the ef
of the constraints on the design solution. 

6. Portal Frame can ensure that the F r a m e  S t a b i l i t y  requirements in SCI
Publication 292 are met. If you tick Frame Stability SCI P292 Portal Fra
will increase the member sizes to meet this requirement. 

7. 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 hau
If you tick Internal Column Clear Unrestrained Height Portal Frame w
ensure that your internal columns meet this criterion. 

Help For further information see “Member stability checks” on
page 871. 
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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 colum
of propped spans you can tick Frame Robustness and then enter the L/
limit that you want to use. 

9. Once you have set the correct controls pick another tab of the property 
or click OK to save your Design Wizard settings. 

To set fire
check

requirements

1. Select Design/Wizard… followed by the Fire check tab. 

2. Make the settings that you require and then pick another tab of the prop
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.

erforming the
design

The design time will depend on the number of design combinations and the
design checks required for each combination. 

To perform
the design

1. Select Design/Frame. This will validate the frame and start 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 indica
the part of the design that is being performed. This sequ
may repeat several times which indicates that P o r t a l  
F r a m e  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 yo
chose the Design Wizard option to pause the design process after the init
design, then the results will only be for the critical design combination, 
otherwise the results will be for all your design combinations. 

Help For details on using the summary table see “Design Resu
on page 431. 

To design or
check all

frames in a
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 
the progress of the design. 

?
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nderstanding
frame

validation

Whenever you perform a design Portal Frame first checks all the information
you have defined for the frame to ensure that it is complete and consistent. Y
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,
then click OK to close the message box. 

Return to the relevant Property Sheet and amend its details to remove the er
Once the error is corrected you can then proceed with the design of the fram
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28 Design Results

Portal Frame allows you to review the design results quickly, easily and intuit
by first showing you a table which summarises the design. You can identify 
home in on particular areas of interest very quickly. 

Viewing the
design results

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 i
performed. 

Tip icon
Details icon



 pick 

elf, 

will 
ly 

of 

i l s  

 
 to 

eve a 
 line 
e Tip 
Chapter 28 : Design Results : 432

2. The Summary page gives you an overview of the entire design. You can
the other pages to view the results for a particular condition. 

3. Once you have viewed the results that are of particular interest to yours
click Close to return to the graphical display and to proceed with any 
remaining parts of your design. 

To use the
summaries
effectively

To the left of many lines throughout the various pages of the summary you 
see a plus icon. This indicates that there is more information available. Simp
double click the line and a new dialog will open showing you the next level 
detail that is available. 

Tip You can also single click the line and then click the De t a

icon ( ). 

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
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 achi
satisfactory result. You can tell when an engineering tip is available since the
in the summary uses coloured text. To see the tip select that line and click th
icon ( ). 

T
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Results Sign
Conventions

The following table shows the sign conventions for the results calculated by P
Frame.  

Sign conventions – Connection forces

Sign conventions – Foundation loads

Notes: Arrows indicate the positive direction
The forces that are used are those at the connection face

F.F.L.

Note: Arrows indicate the positive direction of the 
loads from the base onto the frame
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Sign conventions – Fire bases

Sign conventions – Deflections

F.F.L.

Note: Arrows indicate the positive direction of the 
loads from the frame onto the base

Left hand boundary Right hand boundary

F.F.L.

+

+



+

+
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Sign conventions – Bending moments

Sign conventions – Shear forces

F.F.L.

- -

++

+ +

F.F.L.

Positive shear forces are shown on the outside of the frame

+
ve

+
ve

+ve

-ve

+ve

-ve

-v
e

-v
e+

+
+

+

+

+
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Sign conventions – Axial forces

F.F.L.

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
they are locally stable. If your unrestrained member is not stable you will ha
use the cladding rails and other ancillary steelwork to provide restraint in or
to achieve stability. 

In some cases the ancillary steelwork will provide restraint directly, without
modification. In other cases you will need to modify the ancillary steelwork
provide the type of restraint that is needed. In yet other cases you will have to
new steelwork to restrain the member adequately. 

If a you need to restrain a particular member in many additional places in o
for it to pass the member stability checks, then you might find that it is mor
economical to increase the member size thereby reducing the restraint 
requirements. 

Checking
member
stability

The usual procedure that you would adopt for undertaking member stabilit
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 mem
by picking that combination from the Project Workspace, 

• 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

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 th
User’s Guide. 

o start checking
ember stability

1. Open the stability branch of the Project Workspace by clicking the plus si
the side of the Stability item. This will show a list of all the members in 
current frame which can be checked for local stability. 
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2. If you now click the plus sign to the left of the member you want to che
this will show a list of all the combinations under which the member ca
checked. 

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 nam
• increase the width of the Project Workspace by dragging its resize
• allow the pointer to rest over a particular combination whose de

you can not see, and you will see a tool tip which gives the full 
combination name ( ). 
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3. Double click the name of the combination under which you want to che
member stability, and you will see a window which shows that member
combination. 

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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4. Click Member Restraints or select Design/Member Stability/Restraints
start adding restraints to the member. 

5. Enter the Cladding Dimension – this is the distance from the face of th
rafter/column to the inside face of the sheeting as indicated below. 
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Caution The C l a d d i n g  D i m e n s i o n  that you specify here is us
the Annex G checks. The value used in these checks is se
when you create the check. This allows you to change th
value between checks if necessary. However you should 
that you can not change this value in any existing 
calculations. If you need to do this you will have to delet
reinstate the affected checks. 

Before you can define stability checks for a member you must define so
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
restraints which you specify. Portal Frame applies your array of restraints to 
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, t
Portal Frame moves on to check the next length of the member. If a particula
check fails, then Portal Frame looks to see if an alternative check is applicable
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 tha
tried with a Fail status. this length as a fail length for the last check that was. 
the whole member has been checked Portal Frame shows the checks that hav
been applied and their status graphically. 

To automatically
eck a member’s

stability

1. Use the Project Workspace to choose the member whose stability you wa
check automatically. 

2. Click Design/Member Stability/Automatic Member Stability and you wi
the appropriate restraint spacing dialog for the type of member. 

!
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Help For further information see “Defining arrays of restraint
page 449. 

3. Enter the details which are appropriate to the type of member that this is
dialog below shows the Spacing dialog for a standard rafter. 

Caution The automatic routines require a torsional restraint at 
end of the member. If there is a tick box on the dialog wh
allows you to control this (as in the representation abov
then you should ensure that the box is ticked. If you don
this, then P o r t a l  F r a m e  will generate the restraints, b
will not perform any member stability checks. 

?
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4. 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, the
P o r t a l  F r a m e  deletes the existing restraints (and any
associated stability checks) before it creates the new a
of restraints and performs new automatic stability che

5. Once the checks are complete you will see the graphical display of the 
member’s stability which shows which checks have been performed and
status of each of these. 

!
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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 yo
can then add checks. 

The o r i g i n s  for members of the different types of span are given in the
following table when you define single restraints you give the distance f
the origin. When you define arrays of restraints you can specify which s
o u t  p o i n t  you want to use. Both origins and set out points are indicate
clearly in the figures. 

Member origins and set out points for restraints  

Standard span

F.F.L.

LH rafter origin

LH column origin

RH rafter origin

RH column origin

Eaves

Base Base

Apex

Eaves

Origin for single restraints on a member
Set out points for creating arrays of restraints
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Asymmetric span

Monopitch span

Member origins and set out points for restraints  (Continued) 

F.F.L.

LH rafter origin

LH column origin

RH rafter origin

RH column origin

Eaves

Base Base

Apex

Origin for single restraints on a member
Set out points for creating arrays of restraints

Eaves

F.F.L.

Rafter origin (always LH eaves)

LH column origin RH column origin

Origin for single restraints on a member
Set out points for creating arrays of restraints

RH Eaves

LH Eaves

Base Base
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Propped span

Flat top span

Member origins and set out points for restraints  (Continued) 

F.F.L.

Eaves
LH rafter origin

LH column origin

RH rafter origin

RH column originProp origin

Eaves

Base Base Base

Apex

Origin for single restraints
on a member

Set out points for creating
arrays of restraints

F.F.L.

Eaves

Flat top rafter origin
LH Apex

RH Apex

LH rafter origin

LH column origin

RH rafter origin

RH column origin

Eaves

Base Base

Origin for single restraints on a member
Set out points for creating arrays of restraints
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To define a
single

restraint

1. Click Add from the Restraints dialog. A new line will be added to the tab
restraints.  

Mansard span

Member origins and set out points for restraints  (Continued) 

F.F.L.

LH rafter (1) origin

LH column origin

RH rafter (1) origin

RH column origin

LH rafter (2) origin RH rafter (2) origin

Eaves

LH Apex RH Apex

Eaves

Base Base

Origin for single restraints on a member
Set out points for creating arrays of restraints

Apex
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2. Select the Type of restraint and enter its Distance from the origin of th
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 Ca l c  N e x t  to automatically gene
these. The restraints will all be set to O u t s i d e  F l a n g e  
restraints. 

efining arrays
of restraints

In many cases you will need to define several restraints on a member in ord
get that member to pass the appropriate member stability checks. If you had
define each restraint individually, this would be a laborious and time-consu
operation. Portal Frame provides a means of defining all the restraints along
member in a single operation. If you subsequently need to alter the position,
of restraint, or even introduce new restraints, then you can do so using the s
option as detailed above. 

As there are several different types of member, there are different dialogs to 
you to define the restraints in a way appropriate to the member type. Each o
these different dialogs is covered in the following text. 

T
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Help For further information on the dialogs for the different f
types see: 

• “To define an array of restraints for an external column
page 451,

• “To define an array of restraints for an internal column
eaves” on page 452. 

• “To define an array of restraints for an internal column
eaves” on page 454. 

• “To define an array of restraints for a standard rafter
page 456, 

• “To define an array of restraints for a monopitch rafte
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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To define an
array of

restraints for
 external column

1. Click Space… from the Restraints dialog – you will see the Spacing dialo
a column. 

Caution If you use S pa ce  for a member with restraints, then P o
F r a m e  deletes the existing restraints (and any associa
stability checks) before it creates the new array of 
restraints. 

2. 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. 

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. 

!
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4. Portal Frame will automatically place a torsional restraint at the base of t
column and at the eaves. If you want the restraint at the underside of th
haunch also to be a torsional restraint then tick Torsional 
Restraint:Provide at U/S of haunch. 

Note Q u i c k  S pa c i n g  shows the spacing that you will achie
and allows you to make any amendments you require. 

5. Click OK to calculate the spacing of your rails and return to the Restrain
dialog which will show these. 

To define an
array of

restraints for
 internal column

equal eaves

1. Click Space… from the Restraints dialog – you will see the Spacing dialo
a column. 
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Caution If you use S pa ce  for a member with restraints, then P o
F r a m e  deletes the existing restraints (and any associa
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. 

2. 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. 

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 t
column and at the eaves. If you want the restraint at the underside of th
haunch also to be a torsional restraint then tick Torsional 
Restraint:Provide at U/S of haunch. 

Note Q u i c k  S pa c i n g  shows the spacing that you will achie
and allows you to make any amendments you require. 

5. Click OK to calculate the spacing of your rails and return to the Restrain
dialog which will show these. 
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To define an
array of

restraints for
 internal column

split eaves

1. Click Space… from the Restraints dialog – you will see the Spacing dialo
a column. 

Caution If you use S pa ce  for a member with restraints, then P o
F r a m e  deletes the existing restraints (and any associa
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. 

2. 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 t
column and at the eaves. If you want the restraint at the underside of th
haunch also to be a torsional restraint then tick Torsional 
Restraint:Provide at U/S of haunch. 

Note Q u i c k  S pa c i n g  shows the spacing that you will achie
and allows you to make any amendments you require. 

5. Click OK to calculate the spacing of your rails and return to the Restrain
dialog which will show these. 
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To define an
array of

restraints for
a standard rafter

1. Click Space… from the Restraints dialog – you will see the Spacing dialo
a rafter. 

Caution If you use S pa ce  for a member with restraints, then P o
F r a m e  deletes the existing restraints (and any associa
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 o
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
the layout of purlins that you will achieve. 

3. Enter the closing dimension at the underside of the sheeting (P). 

4. Enter the distance from the face of the rafter/column to the inside face o
sheeting (X1). 

Note This is the same distance as that in the R e s t r a i n t s  di

When you define this dimension P o r t a l  F r a m e  
automatically calculates the C l o s i n g  d i m e n s i o n  ( C

you. 

5. If the Closing dimension (C) is not correct enter the value that you wan
use. 

Note When you define the C l o s i n g  D i m e n s i o n  ( C )  P o r t a
F r a m e  automatically calculates the closing dimension a
underside of the sheeting (P ) for you. 

6. Enter the maximum Spacing (S) for your restraints. 

7. Portal Frame does not create torsional restraints on a rafter automaticall
you want the restraints at the End of haunch and/or End 1 of rafter to
torsional restraints then tick the appropriate boxes. Portal Frame sets the
other restraints to the outer flange. 



ve 

aints 

a m

g for 

r t a l  
ted 
Chapter 29 : Member Stability in Portal Frame : 458

Note Q u i c k  S pa c i n g  shows the spacing that you will achie
and allows you to make any amendments you require. 

8. Click OK to calculate the spacing of your purlins and return to the Restr
dialog which will show these. 

To define an
array of

restraints for
onopitch rafter

This dialog is used to define an array of restraints for a monopitch rafter. 

1. Click Space… from the Restraints dialog – you will see the Spacing dialo
a monopitch rafter. 

Caution If you use S pa ce  for a member with restraints, then P o
F r a m e  deletes the existing restraints (and any associa
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 o
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. 

Note Q u i c k  S pa c i n g  shows the spacing that you will achie
and allows you to make any amendments you require. 

4. Portal Frame does not create torsional restraints on a rafter automaticall
you want the restraints at the End of haunches to be torsional restraint
then tick the appropriate boxes. Portal Frame sets the other restraints to 
outer flange. 

5. Click OK to calculate the spacing of your purlins and return to the Restr
dialog which will show these. 

To define an
array of

restraints for
a flat rafter

This dialog is used to define an array of restraints for the rafter of a flat top 
portal. 
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1. Click Space… from the Restraints dialog – you will see the Spacing dialo
a flat rafter. 

Caution If you use S pa ce  for a member with restraints, then P o
F r a m e  deletes the existing restraints (and any associa
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 o
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
the layout of purlins that you will achieve. 

3. Enter the maximum Spacing (S) for your restraints. 

Note Q u i c k  S pa c i n g  shows the spacing that you will achie
and allows you to make any amendments you require. 

4. Portal Frame does not create torsional restraints on a rafter automaticall
you want the restraints at the End of haunches to be torsional restraint
then tick the appropriate boxes. Portal Frame sets the other restraints to 
outer flange. 

5. Click OK to calculate the spacing of your purlins and return to the Restr
dialog which will show these. 

To define an
array of

restraints for
Mansard second

rafter

This dialog is used to define an array of restraints for the second rafter of a 
Mansard portal (the one that is not adjacent to the column). 
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1. Click Space… from the Restraints dialog – you will see the Spacing dialo
the second Mansard rafter. 

Caution If you use S pa ce  for a member with restraints, then P o
F r a m e  deletes the existing restraints (and any associa
stability checks) before it creates the new array of 
restraints. 

2. First pick whether you want to set the purlins out from the Apex end (E
from the Apex end (E2). 

!
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Note If you pick the latter option the diagram reconfigures to
the layout of purlins that you will achieve. 

3. Enter the closing dimension at the underside of the sheeting (P). 

4. Enter the distance from the face of the rafter/column to the inside face o
sheeting (X1). 

Note This is the same distance as that in the R e s t r a i n t s  di

When you define this dimension P o r t a l  F r a m e  
automatically calculates the C l o s i n g  d i m e n s i o n  ( C

you. 

5. If the Closing dimension (C) is not correct enter the value that you wan
use. 

Note When you define the C l o s i n g  D i m e n s i o n  ( C )  P o r t a
F r a m e  automatically calculates the closing dimension a
underside of the sheeting (P ) for you. 

6. Enter the maximum Spacing (S) for your restraints. 

7. Portal Frame does not create torsional restraints on a rafter automaticall
you want the restraints at the End of rafter (E1) to be torsional restraint
then tick the appropriate box. Portal Frame sets the other restraints to th
outer flange. 
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Note Q u i c k  S pa c i n g  shows the spacing that you will achie
and allows you to make any amendments you require. 

8. Click OK to calculate the spacing of your purlins and return to the Restr
dialog which will show these. 

To copy
restraints
between

frame members

You may find that the restraint details that you have given for one member a
the same as those for other members in the frame. Portal Frame allows you t
copy the restraint details for one member to all other allowable members wi
the frame. 

1. Ensure that the member which you want to copy has the correct restrain
defined, and that it is selected in the Stability toolbar. 

Note If the S t a b i l i t y  toolbar is not active select De s i g n /
M e m be r  S t a b i l i t y / C h e c k  to activate it. 

2. Click Copy Restraints to Members from the Stability toolbar. You will
see the Copy Restraint dialog. 
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3. Select the members to which you want to copy the source member’s rest
details. Once you have done this click OK. The details for the restraints 
the original member will be copied to the other members that you have
selected and the frame display will indicate these graphically. 

Caution If you copy restraints to a member which already has th
then P o r t a l  F r a m e  deletes the existing restraints (an
associated stability checks) before it copies the new 
restraints to that member. 

Note If a member that you copy to is shorter than the one yo
copying from, then only those restraints which are withi
length of the target member will be copied. 

Tip You can select as many members as you like when you do
copy thus generating restraints for many members quic

Tip If you select a member inadvertently don’t worry - you c
deselect it by clicking on it again. 

o edit restraints
using dialogs

If you need to change the position or type of restraint you can do so in Porta
Frame. 

1. If the Stability window is not open select Design/Member Stability/Che
open it and activate the Stability toolbar. 

!

T

T



as 

 on 

De efine 

 the 
Chapter 29 : Member Stability in Portal Frame : 466

2. Click Member Restraints to see the Restraints dialog. 

3. Change the Type of restraint and its Distance from the member origin 
necessary. 

Help For further information see “To define a single restraint”
page 448. 

fining checks When you have defined (at least two) restraints for your member you can d
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
Member Stability window. 

?
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To define
checks using

the
estraints dialog

1. In the Restraints dialog click the tick boxes for the restraints which will 
End 1 and End 2 of your stability check. 

Note If the R e s t r a i n t s  dialog is not open select De s i g n /
M e m be r  S t a b i l i t y / D e f i n e  M e m b e r  R e s t ra i n t s  t
open it. 

Note P o r t a l  F r a m e  automatically ticks the next appropriat
restraint for you. In the capture above, since an Annex G
Plastic check is picked P o r t a l  F r a m e  automatically pic
the next torsional restraint for you. 

2. Pick the type of Stability Check that you want to perform between thes
restraints. 
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3. Now click New Check. You will see the Stability Checks dialog which wi
include the check that you have just added. 

4. Continue to add checks in this way until you are satisfied that the restra
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 R e s t r a i n t s  dialog.
checks which are affected by your changes will be set to
the status U n c h e c k e d . You can then either select a 
particular check and click C h e c k , or click C h e c k  A l l  to
perform the calculations for all U n c h e c k e d  checks. 

5. If the check has details that you can change you can do this by selecting
check and clicking Edit. 
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Note You can define the checks on your member in any order. I
any time, you want to see your checks ordered in sequen
the member click S o r t  C h e c k s  to arrange them base
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 Plastic or Annex G Elas
check” on page 478, 

• “To set options for a clause 4.8.3.3.2, clause 4.8.3.3.
Annex I1 check” on page 479. 

To define checks
graphically

In order to use this method you must have defined the restraints on the mem
whose local stability you are checking. 

?
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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

page 451, 
• “To define an array of restraints for an internal column

eaves” on page 452, 
• “To define an array of restraints for an internal column

eaves” on page 454, 
• “To define an array of restraints for a standard rafter

page 456, 
• “To define an array of restraints for a monopitch rafte

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. 

2. Click on the restraint symbol at the start of the length you want to check
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 p
you picked. This helps you to see the exact length of you
check. 

4. You will see the Stability Check Type dialog which allows you to choose t
type of check you want to perform. 
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5. Pick the type of Stability Check that you want to perform between thes
restraint points and click OK. The check will be performed and you will
the result in the Member Stability Check window. 
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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 ch
the restraints between which a particular check applies you can do this your

 change the end
restraints for a

check

1. In the table of checks choose the new restraint position for the End of th
check that you want to change. 

2. As you make your changes the status of the check will be set to Uncheck
When you have the correct restraints for both ends of the check click Ch
to perform the calculations. 

eleting 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. 

o 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
at the deleted restraint will also be deleted. 

opying 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 de
combination for the current member. Portal Frame provides both of these co
options. 
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To copy
stability

checks to a
ifferent member

1. Ensure that the Project Workspace shows the design combination and fra
member whose stability checks you want to copy. 

Note If the S t a b i l i t y  toolbar is not active select De s i g n /
M e m be r  S t a b i l i t y / C h e c k  to activate it. 

2. Select the Design / Member Stability / Copy Stability Checks to Members
to see the Check Copy - Members dialog. 

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
perform the copy. 

Note P o r t a l  F r a m e  does not perform the copied checks 
automatically, you must pick the target member and per
the checks. Alternatively you can use C h e c k  Se l e c t e

Co m b i n a t i o n  or C h e c k  A l l  Co m b i n a t i o n s  from t
S t a b i l i t y  toolbar. 
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Caution If you copy stability checks then this will delete any exis
restraint and stability check details for the target mem

Note If the target member is shorter than the one you copy f
then only those restraints and checks which are wholly w
the length of the target member will be copied.

To copy
stability

checks to a
different

combination

1. Ensure that the Project Workspace shows the design combination and fra
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. 

3. Pick the combinations which are to receive the copied checks, then click
to perform the copy. 

Note P o r t a l  F r a m e  does not perform the copied checks 
automatically, you must pick the target combination an
perform the checks. Alternatively you can use C h e c k  

S e l e c t e d  Co m b i n a t i o n  or C h e c k  A l l  Co m b i n a t

from the S t a b i l i t y  toolbar. 
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Caution If you copy stability checks then this will delete any exis
stability check details for the target design combinatio

To check the
current

combination

1. Ensure that the Project Workspace shows the design combination and fra
member whose stability adequacy you want to check. 

2. Select Design / Member Stability / Check Selected Combinations icon to
perform the stability checks for the current combination. 

To check all
combinations

1. Ensure that the Project Workspace shows the frame member whose stabi
adequacy you want to check. 

2. Select Design / Member Stability / Check All Combinations icon to perfo
the stability checks for all combinations. 

Modifying
check options

BS 5950 covers various conditions that can occur when considering local 
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 redu
for example the loading is usually applied to the frame through the sheeting
and thus there is no loading between points of restraint. 

Portal Frame therefore adopts a set of values which will be correct in most ca
Full details of these are given in the Engineer’s Handbook. 

Help For further information on the settings that are used s
“Member stability checks” on page 871. 

!
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o set options for
 Annex G Plastic

r Annex G Elastic
check

1. Pick the Annex G Plastic or Annex G Elastic check whose details you wa
change. 

2. Click Edit to see the options dialog for this check. 

3. Pick the Load Type as Normal or Destabilizing for the intermediate lo

4. Pick the appropriate Intermediate Loading and the Unrestrained Flan
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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 set options for a
clause 4.8.3.3.2,
ause 4.8.3.3.1 or

Annex I1 check

1. Ensure that the Clause 4.8.3.3.2, Clause 4.8.3.3.1 or Annex I1 check who
options you want to change is selected. 

2. Click Edit to see the options dialog for this check. 

3. Make the necessary selections for the Load Type. 

4. If you are working on the prop column of a propped portal, then you ca
enter the effective length factors that you want use for the major (xx) an
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 C
4.8.3.3.2 check with the changed options. 

iewing check
results

Whenever you Add a new check or Edit the options for an existing one the 
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 ch
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 
detail. For example you might need to see how close a failed check is to pass
before you take corrective measures by tweaking the restraints. 
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To view the
results

summary for
a design

combination

1. Ensure that the Stability toolbar shows the design combination of whos
results you want a summary. 

2. Select Design / Member Stability / Check Status Summary icon to see the
Member Stability Design Summary dialog showing the results for the curr
combination. 

3. If you want to view the results for other design combinations select the 
in which you are interested from the list. When you have finished viewi
results click Close to shut the Member Stability Design Summary dialog. 

 view the results
for a check

1. Select the check whose results you want to view from the table of checks
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 
option is only available when you have defined restraints
member. 

2. Click Examine to view a summary of the results for that check. You can
typical example below. 

If you have performed a check that requires the checking of other length
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 s
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 dia
will open showing you this additional information. 
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Tip You can also single click the line and then click the De t a

icon ( ). 

This Details dialog might itself have further information for some of its 
You can therefore delve down quickly to the detail you need. Once you 
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 

show the initial Check summary dialog for that check and close all op
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
available since the line in the check Summary uses coloured text. To see
tip select that line and click the Tip icon ( ).

3. When you have finished viewing your stability check details click Close
shut the Check dialog. 

T
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30 Creating a Report

When you complete your portal frame design(s) you may need to create a re
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 se
a checking authority or to your client). Portal Frame has a sophisticated repo
generator which allows you to produce high quality reports that contain exa
the level of detail that you require. 

Setting up the
page details

The Portal Frame Report Generator lets you set the page layout – M a r g i n s , 
H e a d e r s  &  Fo o t e r s  and Fo n t s  – so that your calculations are aesthetically
pleasing. 

To set the page
format details

1. Select File/Report Page Setup…



es. 

F

he 

nt 

u 
pace 
f 

ant 
h 
e 

rs of 
Chapter 30 : Creating a Report : 484

2. Enter your preferred margins into the Left, Top, Right and Bottom box

ix 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. 

If you Fi x  the problem any invalid margins will be set to t
minimum value for your printer. 

Caution If you I g n o re  the problem then your report may not pri
correctly. 

3. Paragraph Spacing allows you to set the amount of white space that yo
want to see between the paragraphs in your report. A larger amount of s
will make your report look less cluttered, but will increase the number o
pages. 

4. By default Portal Frame numbers all reports starting at page one. If you w
to create a series of reports numbering them sequentially, then print eac
one in turn and set the First Page Number for the current report to on
greater than the last page of the previous one. 

5. Many of the reports include tables of information. If you want the heade
the tables shaded, then check Table Background. 

!
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Caution With some printers this may reduce the readability of t
text. If you are going to fax your reports, we recommend
you do not check this option. 

6. If you want to check the system settings for your printer, then click Prin
Setup. You will then see the System Print Setup dialog which will be syst
and printer dependent. 

7. Pick another page of the Page Setup property sheet, or click OK to create
report. 

To set the page
ader and footer

details

1. Select File/Report Page Setup… and the Header/Footer tab. 

2. Enter your Company Name, Address, Telephone and Fax details. 

3. 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 det
on just the first page or on all pages of the report by checking or unchec
the Print on first page only box. 

5. If you want the report numbering check Page Numbers. The numberin
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
report. 

To set the font
details

1. Select File/Report Page Setup… followed by the Fonts tab. 

There are areas for the Body Text, Headings, Tables and Header/Foo
You will see samples of the current font for each of these. You can set ea
these independently. 
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2. Click Change… for the text you want to change. You will see the Font 
dialog. 

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 Fon
page. 

3. Pick another page of the Page Setup property sheet, or click OK to create
report. 

pecifying the
content of the

frame design
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 repo
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 stand
setting with your changed one. You can then use these revised settings to se
same details for future projects and portal frames quickly. 
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To set the
content of
the frame

design report

1. Select File/Report Contents…

2. You will then see the Report Contents property sheet. 

You can use this page to:

• Pick the Report Level that you want to use for each portal frame in y
project, 

• Save the settings that you have made for one of your portal frames to
of the standard levels of output so that you can use these for other po
frames in this and future projects, 

• Restore the default (as installed) settings for any level of output. 

To set the level of
output for a

particular portal
frame

You can choose the level of output that you want to use for one or more por
frames. 
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1. Select the level of report that you require. You can select Full, Reduced o
Summary. 

2. From the list of Target Frames pick the portal frame(s) that you want to
this level of report. 

Note A p p l y  is only enabled when you have completed steps 1
2 above.

3. Click Apply and you will see a confirmation dialog. 

Click Yes to set the level for all the portal frames you selected. 

4. Pick another page of the Report Contents property sheet, or click OK to c
your report. 

 set the items that
are included at a

particular level

Portal Frame comes with several pre-configured standard report levels. You 
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: 

2. Pick a Target Frame that you will configure so that its output matches yo
requirements for this level of report. 
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3. Set the various pages of the Report Options property sheet to indicate th
items you want to include for this level of report. 

Help For further information on choosing the information to 
included in a report see “To set the content of the frame
design report” on page 488. 

4. Once your settings are complete return to the Settings page and click S
You are asked to confirm the save. 

Click Yes and the selected items are stored away ready to be applied wh
you select this level of report in future. 

5. Pick another page of the Report Contents property sheet, or click OK to c
your report. 

To use the default
ms for a particular

level

Portal Frame allows you to reset any of your portal frames to use the standar
supplied) report contents, rather than your amended ones. 

1. From the list of Report Levels select the level which initially contained
items you want to include. 

2. From the list of Target Frames choose the portal frame(s) that you want
reset to use the default items. 

?
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3. Click Reset. You are asked to confirm the reset. 

Click Yes and the selected portal frames will take the default (as installe
settings for that level. 

Tip If you want to restore the default items for future use f
this level then click Sa ve  immediately after clicking R e

4. Pick another page of the Report Contents property sheet, or click OK to c
your report. 

ontrolling the
information

ntained in the
frame design

report

You can control the information that is included in the report at various lev
• B u i l d i n g  l e v e l  – you can control the building details that are included i

report. 
• F r a m e  l e v e l  – you choose the portal frames and the major items (input

design and diagram) for each portal frame, 
• Lo c a l  l e v e l  – for each portal frame you choose which design combinati

you want to include and the checks for each design combination. 
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To set
building

contents and
the frames to be

included

1. Select File/Report Content followed by the Building tab.  

2. In the Building Contents list tick the i t e m s  you want to include in the
report. 

3. In the Frames to be Included list tick the frames you want to include i
report. 

Caution If you remove the tick to the side of a particular frame t
n o  d e t a i l s  will be included in the report irrespective of 
settings on the other pages of the property sheet. 

4. Pick another page of the Report Contents property sheet, or click OK to c
your report. 

!



own 
e 

are 

, 

 the 
 in 
t. 

reate 
Chapter 30 : Creating a Report : 493

To set frame
contents

1. Select File/Report Content followed by the Frame tab.  

Pick the Frame whose report contents you want to define. The items sh
in the Frame Contents and Include Items lists are set on a frame by fram
basis. 

Some items in the Frame Contents list have additional sub-items which 
shown in the Include Items list. 

2. Tick the Frame Contents items that you want to include in your report
together with any associated S u b - i t e m s  from the Include Items list. 

Caution If a Fra m e  Co n t e n t s  item is not ticked, then none of
sub-Items from its I n c l u d e  I t e m s  list will be included
the report irrespective of whether they are ticked or no

3. Pick another page of the Report Contents property sheet, or click OK to c
your report. 
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To set design
contents

1. Select File/Report Content followed by the Design tab.  

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 Inclu
Combination. 

Caution If you do not tick I n c l u d e  Co m b i n a t i o n  then no deta
will be included irrespective of the other settings you m
on this page. 

3. In the Design list tick the items that you want to include and pick the 
appropriate level for each item. 
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Caution If you do not tick an item in the De s i g n  list then no det
will be included for the item irrespective of the R e p o r t

L e ve l  and I n c l u d e  D i a g ra m s  settings you make. 

Note Diagrams are available for some items. When you pick su
item you will see check boxes for the diagrams. Tick thos
want to include in your report. 

4. Pick another page of the Report Contents property sheet, or click OK to c
your report. 

To set
connection

contents

1. Select File/Report Content followed by the Connection tab.  

In this case you will see a list of all the connections you have designed. 

!
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2. In the Include Connection list tick the connections you want to includ
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 c
your report. 

To include
foundation

contents

1. Select File/Report Content followed by the Base tab.  

2. In the Include Base list tick the bases you want to include in your repor
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 c
your report. 
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Note The design results for the bases will take the preference
which you set in F a s t r a k  B a s e s , and not those which 
current in P o r t a l  F r a m e . To avoid inconsistencies you 
should check that your preferences are identical betwee
applications. 

Repeating
frame design

eport settings
across design
combinations

You can copy report settings from one design combination to any other des
combinations with a couple of mouse clicks. 

To copy
design

combination
settings

1. Select File/Report Content followed by the Design tab.  
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2. Pick a Frame and Combination from the lists of frames and combinati
in your project. 

3. Make the settings that you require for this condition and then click Cop
Settings. 

4. Now select the Frame and Combination that is to receive the copied 
settings. 

Tip You can change the frame if necessary. You might prefer
use the C o p y  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”
page 498. 

5. Finally click Paste Settings, and the copied settings will be applied to t
design combination. 

Repeating
frame design

eport settings
tween frames

When you have set your report content for one frame you can copy this to a
others. This gives your reports consistency and makes them easy to follow a
understand. 

T
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To copy
report

settings
between frames

1. Select File/Report Contents… followed by the Copy tab. 

2. From the Source Frame list pick the frame whose report settings you wa
copy. When you do this the list of Target Frames will show only the othe
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 targe

portal frames. 
• Critical Design Combination – will copy the Design page settings fo

critical design combination to the critical design combination of the t
portal frames. 
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• Non Critical Design Combination – will copy the Design page settin
for the first non critical design combination to all the non critical des
combinations of the target portal frames. 

5. Click Copy and you will see a confirmation dialog. 

Click Yes to copy your selected source frame options to all selected targ
frames. 

Note Co p y  is only enabled when you have completed steps 2
above. 

6. Pick another page of the Report Contents property sheet, or click OK to 
register your settings.

Viewing the
frame design

report

If you have already defined and created a report but have closed it down, Po
Frame will open the current report. If there is no current report, then Portal
Frame will create it for you. 

To view a
frame design

report

1. Select File/Report/Frame Design. 
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Viewing the
materials list

report

If you have already defined and created a materials list report but have close
down, Portal Frame will open the current report. If there is no current repor
then Portal Frame will create it for you. 

 view a materials
list report

1. Select File/Report/Material Listing. 

ing the report
window

The Report Window shows you an exact preview of the printed report. You c
move through the report and choose how the information is presented on th
screen. Once you are satisfied that the report meets your needs you can: 

• print it, 
• export it to TEDDS, 
• export it to Word. 

o move through
the report

You use the icons on the View toolbar and the scroll bars on the Report Wind
move around your report. You can also use the following keyboard short-cu

Icon Short-Cut Action – move

HOME to top of current page

END to bottom of current page

UP ARROW up current page

DOWN ARROW down current page

PAGE DOWN to top of next page
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 control the view
of the report

You can see the report in page width, full page and double page layouts. 

To view in page
width format

1. Click Page Width from the Toolbar. 

PAGE UP to top of previous page

CTRL+HOME back to start of report

CTRL+END to end of report

Icon Short-Cut Action – move
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Mouse Click anywhere over a report view with the right mouse 
button. Select Pa g e  Wi d t h  from the context menu. 

o view in full page
format

1. Click Full Page from the Toolbar. 

Mouse Click anywhere over a report view with the right mouse 
button. Select Fu l l  Pa g e  from the context menu. 
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To view in double
page format

1. Click Double Page from the Toolbar. 

Mouse Click anywhere over a report view with the right mouse 
button. Select D o u b l e  Pa g e  from the context menu. 

To print the
report

1. Select File/Print 

You will see the Windows Printer dialog which depends on your version 
Windows and your printer. Make your settings and then click OK to prin
report. 

To transfer
the report to

TEDDS

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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Mouse Click anywhere over a report view with the right mouse 
button. Select E x po r t  R e p o r t  t o  T E D D S …  from the
context menu. 

Note If the R e p o r t  W i n d o w  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 d
which asks which version of TEDDS you want to use. 

3. If you always want to use this version of TEDDS click Always use this 
version. 

4. If this version of TEDDS is not running, then it will start. After a short de
you will see your exported report in TEDDS. 

To transfer
the report to

Microsoft
Word

1. Set the content of your report and create it. 

2. With the Report Window active select File/Export Report to Word… 
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Mouse Click anywhere over a report view with the right mouse 
button. Select E x po r t  R e p o r t  t o  Wo rd …  from the 
context menu. 

Note If the R e p o r t  W i n d o w  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 transferre
Word via the Windows clipboard. 

To transfer
awings to a CAD

system

You can create . d x f  file in Portal Frame that you can subsequently use in any
CAD system that is capable of opening or importing this format. 

Tip Complete your design before creating .dxf files, since thi
maximises the amount of data that is available for tran

1. Ensure that the window whose details you want to put into the dxf file i
active. 

T
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2. Select File/Export to DXF Files… 

This dialog allows you to set the details that you want in the .dxf files. T
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. 
you have done this click Next >. 
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4. Enter the name of the dxf file you want to create and then click Save. 

5. Enter the appropriate height. This depends on the scale at which you ex
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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31 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. Y
can also choose the position of the Project Workspace, docking it to a side of
Portal Frame window, or placing it anywhere on your Windows desktop.

Help For further information on showing and hiding the P r o j e
W o r k s p a c e  see “To remove the Project Workspace” on 
page 102 and “To reinstate the Project Workspace” on 
page 102. 

Help For further information on docking the P r o j e c t  W o r k s
see “To choose a docked or a floating Project Workspace”
page 102. 

Using the
project

workspace

The Project Workspace allows you to choose a particular frame to work to vie
details, to copy or delete it quickly and easily. 

?

?
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To choose the
ame on which to

work

When you are working on a project which contains a large number of frame
might not be able to identify a particular frame from the workbook tabs, mu
less the individual window you require. If the windows for the frame have b
closed, you can not select the frame using the options of the Window menu.
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 se
line for the information you require, then double click that line to open
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 F
into Moment Connection. You can also copy the details for one connection (b
layout, stiffeners, welds etc.) to another similar connection and then check t
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
graphical display are shown with a blue box around them and with blue
This indicates that the direct link with moment connection design is ac
and available. If you click anywhere in the blue box, then you will be inst
transferred to Moment Connection which will already have all the approp
details for that connection. 

2. Define and check the connection in the usual manner. Once your desig
complete When you have achieved a satisfactory solution select Connec
Return to Portal Frame to return the connection details in their entirety
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
can then include the connection in your Portal Frame report. 

Note M o m e n t  C o n n e c t i o n  asks if you want to save the 
connection. This is to allow you to create a copy that yo
open without running P o r t a l  F r a m e . If you do not want
a file, then you should click N o  at this dialog. 
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To select
connections

to check

1. Select Design/Check Connections… You will see the Design Connections
dialog.

2. Select the connections whose designs you want to check and then click 
Check Connections. You will be instantly transferred to Moment Conne
which will have all the details for the selected connections. 

3. Define and check the connections in Moment Connection in the usual ma
When you have achieved a satisfactory solution for a connection select 
Connection/Return to Portal Frame to return the details for this connec
to Portal Frame. You will see that the Design Connections dialog shows th
current status of the design as the information in Portal Frame is update
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4. Once you have checked the connections close Moment Connection. All th
connections whose details you have chosen to return to Portal Frame are
available for you to include in your Portal Frame report. 

Note M o m e n t  C o n n e c t i o n  asks if you want to save the 
connections. This is to allow you to create a copy that y
can open without running P o r t a l  F r a m e . If you do not w
such a file, then you should click N o  at this dialog. 

To copy
details from

one
connection to

another

1. Select Design/Check Connections… You will see the Design Connections
dialog.
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2. Select the connection whose details you want to copy and then click Co
to see the Copy Connection dialog which will show the source connection
those connections which can receive the copied data. 

Note You can copy the details from the S o u rce  Co n n e c t i o

any or all of the connections in the list. 

Note With this version of P o r t a l  F r a m e  you can only copy 
between like connections:
• External eaves to external eaves, 
• Apex to apex (all rafter/rafter connections for flat t

and mansard portals), 
• Internal eaves to internal eaves. 

You cannot copy valley connections with this release of 
P o r t a l  F r a m e . 

3. Click OK to copy the data from the source to the target connections. On
the copy is complete you will be returned to the Design Connections dial
from where you can launch Moment Connection Design on each of the co
connections. 
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33 Sharing details with Column Base Design

It is simple to transfer the details for one or more bases from Portal Frame in
Column Base. You can also copy the details for one base (bolt layout, stiffene
welds etc.) to another similar base and then check that the base is adequate 
carry its own forces and moments. 

To check a base
directly

1. Once your frame has been designed you will see that all bases on the 
graphical display are shown with a blue box around them and with blue
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 instant
transferred to Column Base which will already have all the appropriate d
for that base. 

2. Define and check the base in the usual manner. Once your design is com
close Column Base. When you have achieved a satisfactory solution selec
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 
current status of the design as the information in Portal Frame is updated
can then include the base in your Portal Frame report. 

Note C o l u m n  B a s e  asks if you want to save the base. This is
allow you to create a copy that you can open without ru
P o r t a l  F r a m e . If you do not want such a file, then you s
click N o  at this dialog. 
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To select
bases to

check

1. Select Design/Check Bases… You will see the Design Bases dialog.

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 a
details for the selected bases. 

3. Define and check the bases in the usual manner. When you have achiev
satisfactory solution for a base select Column Base/Return to Portal Fram
return the details for this base to Portal Frame. You will see that the Desi
Bases dialog shows the current status of the design as the information in
Portal Frame is updated. 
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4. Once you have checked the bases close Column Base. All the bases whos
details you have chosen to return to Portal Frame are available for you to
include in your Portal Frame report. 

Note C o l u m n  B a s e  asks if you want to save the bases. This 
allow you to create a copy that you can open without ru
P o r t a l  F r a m e . If you do not want such a file, then you s
click N o  at this dialog. 

To copy
details from
one base to

another

1. Select Design/Check Bases… You will see the Design Bases dialog.
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2. Select the base whose details you want to copy and then click Copy… to
the Copy Base dialog which will show the source base and those bases w
can receive the copied data. 

Note You can copy the details from the S o u rce  Ba s e  to an
all of the bases in the list. 

Note You can only copy between bases which have the same co
size. 

3. Click OK to copy the data from the source to the target bases. Once the 
is complete you will be returned to the Design Bases dialog from where 
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 Porta
Frame that you will use to define and design or check a portal frame. This ch
deals with other features that you might find useful to tailor Portal Frame ev
further. 

stomizing the
menu and

toolbars

The Portal Frame menu and toolbars allow you to access all its features. You 
control the look of the toolbars and you can tailor them and the menu to su
your particular requirements; for instance you might:

• include only those features that you normally use, 
• add new toolbars including particular groupings of those icons and/or m

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 she

Caution Whenever this property sheet is open you can manipulat
P o r t a l  F r a m e  toolbar or menu bar. P l e a s e  t a k e  c a re

e n s u re  t h a t  yo u r  c h a n g e s  a re  i n t e n t i o n a l . 

2. Set the options you require: 
Tooltips - Check this option to see a tip indicating the effect of any toolb
icon when you allow the pointer to rest over it. 

Flat Buttons - Check this option to see the edges of an icon only when t
pointer is over it or uncheck it to see the edges at all times. 

3. Once your options are set correctly click OK to register these and return
the main Portal Frame window. 

!
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o customize the
menu bar and

toolbars

1. Select View/Toolbar and then select the Customize… option from the 
cascading menu that appears. 

You can now pick the toolbars that are to be displayed, remove icons fro
displayed toolbar, move icons between toolbars, create new toolbars, ad
icons to toolbars. Each of these options is covered in more detail below.
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To choose the
toolbars that are

displayed

1. Select View/Toolbar and then select the Customize… option from the 
cascading menu that appears. 

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 hi

To remove icons
from a toolbar

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 n
over another toolbar or the menu bar. 
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To move icons
etween toolbars

1. Ensure that you can see both toolbars. 

2. Drag and drop the icon from one toolbar to the correct position in the o

3. The icon will be moved from one toolbar to the other. 

Note The icon appears in the toolbar as near as possible to th
place where you drop it. The other icons are moved to cr
space if necessary. 

Tip You can change the order of icons within a toolbar by dra
and dropping an icon within the toolbar. 

To create a new
toolbar

1. Click New… 

2. Enter the Toolbar Name, and then click OK. A new empty toolbar with
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 it
commands. 

Note If you do not give the toolbar a name, then it will appear 
(noname) in the list of toolbars. 

T

T
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Note You can change the name of a toolbar you have created 
whenever you want by typing over the existing To o l ba r

N a m e . 

o add new icons
to a toolbar

1. Select View/Toolbar and then select the Customize… option from the 
cascading menu that appears. Now pick Commands to see that page. 

The left hand list shows the available Categories, while the right hand l
shows the icons or items that are available for each category. These are 
detailed below: 

Standard
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Frame

Loading

Design

Report

Graphics

View

Analysis

Scheme
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2. Pick the appropriate category and then drag and drop the icon or menu
of your choice to the toolbar or menu where you want to add it. 

3. Once your toolbar or menu layout is complete close the Customize Toolb
dialog and enjoy using your own personalised toolbar. 

Tip If you drag an existing icon in a toolbar slightly to the rig
then this will create a separator just to the left of the m
icon. The dragged icon and any icons to its right will be m
to create room for the separator. 

Stability

Dimension

Window

Menu

T
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 delete a custom
toolbar

1. Pick the toolbar that you want to delete from the list of toolbars. 

2. Click Delete and the toolbar will be permanently deleted. 

Caution Once a toolbar has been deleted it cannot be recovered.
will have to repeat the process that you used to create
P l e a s e  t a k e  d u e  c a r e  w h e n  u s i n g  t h i s  f a c i l i t y . 

Note If you pick one of the standard toolbars provided with P o
F r a m e , then D e l e t e  will not be available. Standard too
cannot be deleted, they can only be reset to their initial
configuration. 

 reset a standard
toolbar

1. Pick the toolbar that you want to reset from the list of toolbars. 

2. Click Reset and the toolbar will be reset to the layout that was used whe
Portal Frame was installed. 

Caution Once a toolbar has been reset any customizing cannot b
recovered. You will have to repeat the process that you 
to customize it in the first place. P l e a s e  t a k e  d u e  c a r e

w h e n  u s i n g  t h i s  f a c i l i t y . 

Note If you pick a created toolbar R e s e t  is not available. You
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 sectio
that it chooses. P r o p e r t y  F i l e s  contain the details for the sections themselv
while O r d e r  F i l e s  control which sections you want to use and the sequence
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 
• 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 order file for internal columns
• ExtColumnOrder.Eur order file for external columns
• RafterOrder.Eur order file for rafters
• European sections
• HDColumnOrder.Eur order file for HD sections
• HEBeamOrder.Eur order file for HE sections
• HLBeamOrder.Eur order file for HL sections
• HXBeamOrder.Eur order file for HX sections
• IPEBeamOrder.Eur order file for IPE sections
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• Australian sections
• IntColumnOrder.Aus order file for internal columns
• ExtColumnOrder.Aus order file for external columns
• RafterOrder.Aus order file for rafters
• Japanese sections
• IntColumnOrder.Jpn order file for internal columns
• ExtColumnOrder.Jpn order file for external columns
• RafterOrder.Jpn order file for rafters
• United States sections 
• IntColumnOrder.Usa order file for internal columns
• ExtColumnOrder.Usa order file for external columns
• RafterOrder.Usa order file for rafters

Help For further information on order files see “To set design
groups” on page 418. 

Caution The sections that are included/excluded are remembere
a particular order file. Thus if you exclude sections in an 
file they will remain excluded for all designs until you deci
include them again. 

?

!



Portal Modeller

Portal Frame Design 
Release 4.0



tal 

ber 
Chapter 1 : The Portal Modeller : 534

1 The Portal Modeller1 

The Portal Modeller allows you to define the ancillary steelwork for your por
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 mem
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 w
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 stanch

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 th

starts and that where it ends, and
• structures where there are intermediate frames between that where the h

starts and that where it ends. In this case the wizard automatically change
intermediate frames to flat-top portals with the appropriate span details.

In either case the hip wizard automatically converts the frame where the hip
to a monopitches. 

The hip wizard also allows you to define: 
• the size of the hip rakers1, 

• the number and size of the jack rafters2 and 

?

1. Since the hip wizard performs all the necessary calculations for you it is the only way of defining hip
2. Since the hip wizard performs all the necessary calculations for you it is the only way of defining jack
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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
zard overview

The cold-rolled sections wizard allows you to convert the restraints which y
have defined for the members of your portal frames into true cold rolled sect
Although the display of the true cold-rolled section shapes is currently beyo
the scope of Portal Frame, when you export details either to a .dxf  file, or to
the true section information will then be transferred. You can define the det
for: 

• the purlins, 
• the side rails,
• the eaves beams

which your building is to contain. The wizard then generates runs of purlins
rails, gable rails and eaves beams. Where necessary the wizard also creates an
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 wo
the action that you want to perform and the way in which you want to select 
elements. 

Help For a full review of the S e l e c t  toolbar see “The Select to
on page 57. A brief summary follows. 

?

?

?
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You place and work with all Portal Frame elements in a similar manner, follo
the simple procedure below. Once you are familiar with this you will find tha
an intuitive way of working. 

• A  – Action, what you want to do,
• M  – Method, how you want to do it, 
• E  – E lement, on which type of element you want to do it. 

You might find it helpful to remember the mnemonic A M E  (Action, Method
E lement). 

You set each of these by choosing icons from the appropriate area of the Sele
toolbar. These are shown below: 

Note In some cases you may have to choose the Element typ
with which you want to work in order to be able to set th
Action and Method  since not all Actions and Methods

appropriate for all Element types. 

For your convenience all the available buttons are included in the table belo
with a brief description of their effect:  

Action
( )What?

Method
( )How?

Element
( )Which?

Type Icon Icon Effect

Action
Create - Creates members of the current 
element type which you choose using the 
current method. 
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Action
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
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
Single - Determine which elements are to 
be actioned by picking a single element/
area.

E lement
Gable Post - Perform the action using the 
current method on the gable posts in your 
structure. 

Type Icon Icon Effect
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E lement
Roof Bracing - Perform the action using 
the current method on the roof bracing in 
your structure. 

E lement
Side Bracing - Perform the action using 
the current method on the side bracing in 
your structure. 

E lement
Gable Bracing - Perform the action using 
the current method on the gable bracing in 
your structure. 

E lement
Standard Purlin - Perform the action 
using the current method on the 
cold-rolled purlins in your structure. 

E lement
Standard Rail - Perform the action using 
the current method on the cold-rolled side 
rails in your structure. 

E lement
Hip Purlin - Perform the action using the 
current method on the hip purlins in your 
structure. 

E lement
Gable Rail - Perform the action using the 
current method on the gable rails in your 
structure. 

E lement
Eaves Beam - Perform the action using 
the current method on the eaves beams in 
your structure. 

Type Icon Icon Effect
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E lement
Jack Rafter - Perform the action using the 
current method on the jack rafters in your 
structure. 

E lement
Hip Raker - Perform the action using the 
current method on the hip rakers in your 
structure. 

E lement
Floor Joist - Perform the action using the 
current method on the connecting floor 
beams in your structure. 

E lement
Floor Area - Perform the action using the 
current method on the floor areas in your 
structure. 

Type Icon Icon Effect
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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. 

Caution I n  t h i s  re l e a s e  o f  P o r t a l  F r a m e  t h e  f l o o r s  a re  n o

i n vo l ve d  i n  t h e  d e s i g n  o f  t h e  p o r t a l  f ra m e s . Floor
merely a way of adding ancillary steelwork into your mod

To use the
oor wizard

Create the frames in your structure in the usual manner, and use the Building
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 wh
using the Floor Wizard1. 

!

1. The Floor Wizard icon is only available if you have purchased, installed and unlocked the Porta
Modeller. If you have not done so, then the Structure window is not available and the Floor W
icon is dimmed. 
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1. Click the Floor Wizard icon to start the definition of your floor. You will 
the Floor Level dialog. 

2. Enter the Level of your floor and give it a Reference for your convenien

3. Once these details are correct click OK. You will see the Select Start Poin
dialog which allows you to define the reference of the grid point where 
floor starts. 
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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 alternat
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 dial
which allows you to define the reference of the grid point where your fl
ends. 
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Again you can either use the dialog to choose this location by picking th
appropriate references from the list and then clicking Next>, or alternat
you can pick the intersection point directly from the graphical display. I
use the latter option, the you will see a rectangle which indicates the area
which the floor will be created. 
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5. Once you have used either method you will see Floor Wizard property sh
which allow you to define the details of the members which make up th
floor. 

Comment The capture above does not relate to the area shown 
previously (which placed the floor over two spans). The a
capture is for a floor over three spans. 

Note The floor beams run in the same direction as the span of
portal frame, the joists run between your portal stanch
and the props lie underneath, and support, the floor bea
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6. If the floor extends all the way across the area you have indicated, then 
the ticks against the Attach LHS and Attach RHS columns, otherwise c
the ticks and the dialog will reconfigure to allow you to specify the widt
the floored area. 

Note If you are defining a floored area which extends over mor
than one span, then if you leave the A t t a c h  L H S  butt
ticked the floor will span across the entire width of the 
floored span. Similarly if you leave the A t t a c h  R H S  bu
ticked the floor will span across the entire width of the 
floored span. If you remove the ticks against A t t a c h  L

or A t t a c h  R H S  then the width you specify is that fro
the first internal column in the span outward towards t
edge of the frame. 
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Example If you have a 3 span frame the columns will lie on column
A, B, C and D. If you define a floor across the entire widt
the frame, then this will run between grid lines A and D. I
then remove the tick against both the A t t a c h  L H S  a
A t t a c h  R H S  buttons the width which you specify for
S pa n  N o.  1 is measured from column line B towards co
line A, and the width you specify for S pa n  N o.  3 is meas
from grid line C towards grid line D. 

Note If your floor area is only over a single span, then either 
A t t a c h  L H S  or A t t a c h  R H S  must be ticked, other
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. 

loor beam details 8. Choose the Finish of the floor beams you want to use - you can use eith
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

E

!
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9. To enter the size of your floor beams click the … button to the right of t
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

10. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

11. If you want to define different floor beams in the other spans covered by
floor, then you need to repeat steps 9 to 10 for each span. 

Steel Sections Cold Formed Sections
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12. Alternatively if you want to use the same details for the floor beams in o
more of the other spans covered by your floor click Copy Span. 

13. Pick the span(s) to which you want to copy the details of your current s

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 f
that element type. Once the details for all your floor steelwork is correct
OK to return to the graphical display of the structure which will be upd
to show the floor which you have defined. 
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Joist details 16. Click the Joists tab of the Floor Wizard sheet. 

17. Choose the Finish of the joists 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 Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

!
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18. You can specify which stanchions are to have joists running between the
ticking the appropriate Include boxes. The Floor Wizard sheet will 
reconfigure to allow you to define the details of the joists in these locati
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19. To enter the size of your joists click the … button to the right of the Sec
column whose size you want to set. You will either see the Steel Section 
List or the Cold Rolled Section Data List for the country which is currentl
in your Preferences.  

20. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

21. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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22. If you want to define different joists between the stanchions in the othe
locations covered by your floor, then you need to repeat steps 19 to 21 f
each location. 

23. Alternatively if you want to use the same details for the joists in one or m
of the other locations covered by your floor click Copy Span. 

24. Pick the span(s) to which you want to copy the details of your current s

25. Click OK to return to the Floor Wizard sheet which will show the details 
copied from the current location in the target location(s). 

26. Pick another tab of the Floor Wizard sheet in order to define the details f
that element type. Once the details for all your floor steelwork is correct
OK to return to the graphical display of the structure which will be upd
to show the floor which you have defined. 
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Prop details 27. Click the Props tab of the Floor Wizard sheet. 

28. Choose the Finish of the props you want to use - you can use either Ho
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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
number of props you require by entering a non-zero value for the No. Pr
The Floor Wizard sheet will reconfigure to allow you to define the details
the props in these locations. 
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30. To enter the size of your props click the … button to the right of the Sec
column whose size you want to set. You will either see the Steel Section 
List or the Cold Rolled Section Data List for the country which is currentl
in your Preferences.  

31. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

32. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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33. If you want to define different props between the stanchions in the othe
locations covered by your floor, then you need to repeat steps 30 to 32 f
each location. 

34. Alternatively if you want to use the same details for the props in one or 
of the other locations covered by your floor click Copy Span. 

35. Pick the span(s) to which you want to copy the details of your current s

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 f
that element type. Once the details for all your floor steelwork is correct
OK to return to the graphical display. The Structure window will be upd
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 pla
view of the floor which you have defined. 

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:

• “Working with Floor Areas”  on page 810. 
• “Working with Floor Joists”  on page 796. 

?
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3 Using the Hip Wizard 

The Hip Wizard allows you to add a hipped area to your model. You simply te
Hip Wizard: 

• where the hip is to start, 
• where the hip is to end, 

Note The maximum number of intermediate frames between t
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 

the appropriate gable), since it will be subject to a differing load pattern 
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 o
hip, then the Hip Wizard changes these into flat-top spans and calculates 
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
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 window1 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 wh
allows you to define the apex point at which the hipped area starts. 

4. You can either use the dialog to choose this location by picking the 
appropriate reference from the list and then clicking Next>, or alternati
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 Porta
Modeller. 
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5. Once you have used either method you will see the Select Eaves Line dia
which allows you to define the eaves point at which the hipped area end
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Again you can either use the dialog to choose this location by picking th
appropriate references from the list and then clicking Next>, or alternat
you can pick the intersection point directly from the graphical display. I
use the latter option, the you will see dotted line which represent where
the hip rakers will run with this selection to help you pick the correct po
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6. Once you have defined the area which the hip covers you will see the Hi
Wizard dialog which allows you to define the details of the hip’s member

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
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 Preferenc

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Hip Wizard dialog which will show your selected 

8. Pick the Grade of material from the list of available grades. 

9. If you want to define different hip rakers in the other spans of your fram
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 o
spans in your frame click Copy Span. 

11. Pick the span(s) to which you want to copy the details of your current s

12. Click OK to return to the Hip Wizard sheet which will show the details co
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
element type. Once the details for all your hip steelwork is correct click O
return to the graphical display of the structure which will be updated to 
the hip which you have defined. 
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ack rafter number
and size

14. If you can not see the Jack Rafters page, then click the Jack Rafters tab t
its details. 

15. The number of jack rafters which you need will depend on the span of y
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 th
Section column whose jack rafter size you want to set. You will see the 
Section Data List for the country which is currently set in your Preferenc

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Hip Wizard dialog which will show your selected 

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 fra
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 o
spans in your frame click Copy Span. 

20. Pick the span(s) to which you want to copy the details of your current s

21. Click OK to return to the Hip Wizard sheet which will show the details co
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
element type. Once the details for all your hip steelwork is correct click O
return to the graphical display of the structure which will be updated to 
the hip which you have defined. 
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able post number
and size

23. If you can not see the Gable Posts page, then click the Gable Posts tab t
its details. 

24. The number of gable posts which you need will depend on the span of y
frames, simply enter the No. Posts that you need. 

25. Enter the Level at which the bases of your gable posts are to lie. 

26. By default the gable posts are oriented with their webs perpendicular to 
of the main frame members. If you want to orient your gable posts so th
their webs are parallel to those of the main frame members, then tick the
(rotation) box. 

27. Pick the Finish that you want your gable posts to use. You can use either
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Hip Wizard dialog which will show your selected 

29. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

30. If you want to define different gable posts in the other spans of your fra
then you need to repeat steps 24 to 29 for each span. 

Steel Sections Cold Rolled Sections
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31. Alternatively if you want to use the same details for one or more of the o
spans in your frame click Copy Span. 

32. Pick the span(s) to which you want to copy the details of your current s

33. Click OK to return to the Hip Wizard sheet which will show the details co
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
element type. Once the details for all your hip steelwork is correct click O
return to the graphical display of the structure which will be updated to 
the hip which you have defined. 

Note Not only have the hip raker, jack rafter and gable post 
elements been created, but the frame where the hip end
been converted to a monopitch portal. 
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4 Using the Cold Rolled Sections Wizard

The Cold Rolled Sections Wizard allows you to define the size and type of pur
side rail and eaves beam which you want to use for your structure1. Althoug
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 fi
that all the information relating to the section size, shape and position has b
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 restraint
your structure before you invoke the Cold Rolled Sections Wizard. 

Note This chapter topic deals with the C o l d  R o l l e d  S e c t i o n
W i z a r d . You can also add cold rolled sections to your 
structure in a more interactive manner which gives you m
control on the final result. You can also use the interact
methods to alter the cold rolled section details which yo
have created using the C o l d  R o l l e d  S e c t i o n s  W i z a r d

Help cross reference

nderstanding
he cold rolled
ctions wizard

Before you use the Cold Rolled Sections Wizard you should have defined a 
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

1. These details are immaterial to Portal Frame, which only needs details of the types of restraint an
position in order to determine the out-of-plane stability of the individual frame members.

?



rd, 
d in 

 
olled 

: 

o n s  
Chapter 4 : Using the Cold Rolled Sections Wizard : 577

purlins, side rails and eaves beams. If you are to get the most out of the wiza
then you need to understand these rules and their effect, these are illustrate
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 R
Sections Wizard adds stays to the inner flange of the member1. 

1. The Cold Rolled Sections Wizard looks at each rafter on grid line 1 in turn

Help If your structure has hips, then the C o l d  R o l l e d  S e c t i
W i z a r d  handles these areas differently. For further 
information see: 

• “Hips towards grid line 1” on page 588, 
• “Hips away from grid line 1”  on page 588. 

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 rest
is found. 

Restraint
Grid line 1 Grid line 2 Grid line 3 Grid line

No Restraints?
Start at first grid
line with them

In this case
grid line 2
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b. If the restraint is beyond the physical end of the rafter or within 100
of the end, then the Cold-Rolled Sections Wizard skips to the next rest
up the rafter without creating a purlin in this location. 

<100 mm
>= 100 mm
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c. The Cold-Rolled Sections Wizard thus finds the position of the first v
restraint up the rafter, then (assuming that none of the conditions 
detailed below occurs) creates the purlins in the layout you choose.
various layouts are shown below. 

Single Span

Grid line 2 Grid line 3 Grid line 4

Restraint

Grid line 1

...6

7

8

9

10

1

2

3

4

5
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Double Span

Double

Double

Double

Double

Double

Double

Double

Double

Single

Single

Grid line 2 Grid line 3 Grid line 4Grid line 1

5

7

62

4

10

1

3 9

8

Restraint
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Handling a gap If a rafter has no restraints, then the Cold Rolled Sections Wizard will
create any new purlins at that point. For a double span option, any do
span purlins created from the last rafter will pass across the unrestra
rafter. The various options are illustrated below: 

Single Span - gap in restraints

No Restraints
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ndling out of line
restraints

If a rafter along the side of your building has the same number of 
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 crea

Double Span - Single bay gap in restraints

Double Span - Multi bay gap in restraints

No Restraints Maintain layout
double would have
passed through here
no purlin created

Restraints

No Restraints

No Restraints

Maintain layout
double would have
passed through here
no purlin created
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new purlins past that point. Any double spanning purlins that come 
a restraint at a previous rafter will not be at the new location. The va
options are illustrated below: 

Single Span

Double Span - Case 1
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Double Span - Case 2
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andling different
numbers of

restraints

If you have different numbers of restraints on the rafters along a 
particular roof slope, then the new purlin position is used immedia
for single span purlins. For double span purlins the Cold Rolled Secti
Wizard maintains the existing pattern based on the number of the 
particular restraint up a rafter. The options are illustrated below: 

Single Span

Run 1

Run 1
Run 1

Run 2
Run 2 Run 2

Run 3 Run 3

Run 3

Run 4 Run 4

Run 4Run 5
Run 5



 1

 2

 3

 4

 1

 2

 3

 4
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Double Span - Case 1

Double Span Case 2

Run 1
Run 1 Run 1 Run

Run 2 Run 2
Run 2 Run

Run 3

Run 3 Run 3 Run

Run 4 Run 4 Run 4

Run

Run 5

Run 1
Run 1 Run 1 Run

Run 2 Run 2
Run 2 Run

Run 3

Run 3 Run 3 Run

Run 4

Run 4 Run 4 Run

Run 5 Run 5 Run
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Hips towards grid
line 1

For hips where the monopitch end of the hip is nearer to grid line 1 than the
of the hip the Cold Rolled Sections Wizard applies the rules for purlins above 
though no hip was present. This gives a consistent set of purlin runs down t
entire length of the structure. The Cold Rolled Sections Wizard then checks to
where the runs of purlin impinge on the hip raker. Any purlins entirely to the
line 1 side of the hip raker are removed, any purlins which cross the hip rake
truncated at that raker. You will need to manually check and handle any sm
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 o
two purlins are congruent, taking into account any difference in slope betwe
the main roof and that of the hip. 

ps away from grid
line 1

For hips where the monopitch end of the hip is further from grid line 1 than
apex of the hip the Cold Rolled Sections Wizard applies the rules for purlins a
until the hip is reached. The Cold Rolled Sections Wizard then checks to see w

Double Span - Case 3

Maintain layout
not in step no
purlin created

Run 1 Run 1 Run 1
Run

Run 2 Run 2
Run 2 Run

Run 3 Run 3 Run 3

Run

Run 4 Run 4

Run 4 Run

Run
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the runs of purlin impinge on the hip raker. Any purlins entirely to the side o
hip raker which is farther from grid line 1 are removed, any purlins which c
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 o
two purlins are congruent, taking into account any difference in slope betwe
the main roof and that of the hip. 

Sheeting rails The Cold Rolled Sections Wizard determines its runs of side rail using the rule
below. At any point where you have specified a torsional restraint the Cold R
Sections Wizard adds stays to the inner flange of the member1. The details ar
described below. 

1. The Cold Rolled Sections Wizard looks at each column on grid line 1 in tu
a. If there are no restraints on the column then the Cold-Rolled Section

Wizard skips to the next grid line. The Cold-Rolled Sections Wizard re
this process until a restraint is found. 

1. The side rails are transferred to 3D+ as true sections, the stays are transferred as simple lines. 

Restraint
Grid line 1 Grid line 2 Grid line 3 Grid line

No Restraints?
Start at first grid
line with them

In this case
grid line 2
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b. If the restraint is within 100 mm of the bottom of the column, then
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 condition
detailed below occurs) creates the sheeting rails in the layout you ch
The various layouts are shown below. 

Single Span

Grid line 2 Grid line 3 Grid line 4

Restraint

Grid line 1

1

2

3

4

5

...6

7

8

9

10



Chapter 4 : Using the Cold Rolled Sections Wizard : 591

Double Span

1

2

3

4

5

6

7

8

10

Double

Double

Double

Double

Double

Double

Double

Double

Single

Single

Grid line 2 Grid line 3 Grid line 4Grid line 1

9

Restraint



e 
hat 
 the 
Chapter 4 : Using the Cold Rolled Sections Wizard : 592

Handling a gap If a column along the side of your building has no restraints, then th
Cold Rolled Sections Wizard will not create any new sheeting rails at t
point. For a double span option, any double span rails created from
last column will pass across the unrestrained column. The various 
options are illustrated below: 

Single Span - gap in restraints

Double Span - Single bay gap in restraints

No Restraints

No Restraints

Restraints

Maintain layout
double would have
passed through here
no side rail created
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ndling out of line
restraints

If a column along the side of your building has the same number of
restraints as the other stanchions in this line of stanchions, then the
Rolled Sections Wizard will start to use the new restraint positions as

Double Span - Multi bay gap in restraints

No Restraints

No Restraints

Maintain layout
double would have
passed through here
no side rail created
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creates new side rails past that point. Any double spanning side rails
come from a restraint at a previous column will not be at the new 
location. The various options are illustrated below: 

Single Span

Double Span - Case 1
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Double Span - Case 2
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andling different
numbers of

restraints

If you have different numbers of restraints on the stanchions along a
then the new number and position of restraints is applied immediat
for single span side rails. For double span side rails the Cold Rolled 
Sections Wizard maintains the existing pattern based on the number
the particular restraint up a column. The options are illustrated belo

Single Span

Double Span - Case 1

Run 1

Run 1
Run 1

Run 2
Run 2 Run 2

Run 3 Run 3

Run 3

Run 4 Run 4

Run 4Run 5
Run 5

Run 1
Run 1 Run 1 Run

Run 2 Run 2
Run 2 Run

Run 3

Run 3 Run 3 Run

Run 4 Run 4 Run 4

Run

Run 5
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Eaves beams Eaves beams are simpler than either sheeting rails or purlins, since there is o
one run of eaves beam along any column line in your structure. The rules w
the Cold Rolled Sections Wizard applies are simpler and are described below. 
first a quick word about i n t e r s e c t i o n  p o i n t s . 

Double Span Case 2

Double Span - Case 3

Run 1
Run 1 Run 1 Run

Run 2 Run 2
Run 2 Run

Run 3

Run 3 Run 3 Run

Run 4

Run 4 Run 4 Run

Run 5 Run 5 Run

Maintain layout
not in step no
side rail created

Run 1 Run 1 Run 1
Run

Run 2 Run 2
Run 2 Run

Run 3 Run 3 Run 3

Run

Run 4 Run 4

Run 4 Run

Run
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tersection points If both the column and rafter at a particular location (c o l u m n / r a f t e r  p a i
have restraints, then the Cold Rolled Section Wizard uses the cladding dimens
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 Wiza
then calculates the i n t e r s e c t i o n  p o i n t  of these two faces and places the ea
beam appropriately. 

If the rafter at a particular location has restraints, while the column does no
then the Cold Rolled Section Wizard will calculate the intersection point betw
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 no
then the Cold Rolled Sections Wizard will not determine an intersection point
that location. It will therefore not start an eaves beam at that location and w
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 interse
point at that location. It will therefore not start an eaves beam at that location
will handle an ongoing run of eaves beam using the gap rules detailed below
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es beam creation 1. The Cold Rolled Sections Wizard looks at each intersection point on grid l
in turn: 
a. If there is no intersection point on grid line 1, skip to the next grid l

Repeat until an intersection point is found. 

b. If the Cold Rolled Sections Wizard finds an intersection point then, 
(assuming that none of the conditions detailed below occur), create
eaves beam placing it so that the appropriate point on the eaves bea
coincides with the intersection point. The various layouts are shown
below. 

Single Span

No Restraints?
Start at first grid
line with them

In this case
grid line 2

Grid line 1 Grid line 2 Grid line 3 Grid line

Restraint

Intersection of inner face 
of roof- and side-cladding

Grid line 1 Grid line 2 Grid line 3 Grid line

Restraint
1 2 3

Intersection of inner face 
of roof- and side-cladding



 4
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Double Span

Double Span + Start with Double

Grid line 1 Grid line 2 Grid line 3 Grid line

Restraint
Intersection of inner face 
of roof- and side-cladding

Grid line 1 Grid line 2 Grid line 3 Grid line

Restraint
21

Intersection of inner face 
of roof- and side-cladding
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Handling a gap If there is no intersection point on a particular grid line, then the Co
Rolled Sections Wizard will not create any new eaves beam at that po
For a double span option, any double span eaves beam created from
previous intersection point will pass across the unrestrained column
rafter combination. The various options are illustrated below: 

Single Span - gap in restraints

Double Span - Single bay gap in restraints - Case 1

Restraint

No RestraintsIntersection of inner face 
of roof- and side-cladding

No effect double span rail skips grid line with no restraints

No Restraints RestraintsIntersection of inner face 
of roof- and side-cladding
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Double Span - Single bay gap in restraints - Case 2

Double Span - Multi bay gap in restraints - Case 1

Double Span - Multi bay gap in restraints - Case 1

No Restraints Restraints

Maintain layout
double would have
passed through here
no purlin created

Intersection of inner face 
of roof- and side-cladding

Maintain layout
double would have
passed through here
no eaves beam created

Restraint

No Restraints

No Restraints

Intersection of inner face 
of roof- and side-cladding

Restraint

No Restraints

No Restraints

Intersection of inner face 
of roof- and side-cladding
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ndling 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 ne
position if it creates a new eaves beams from that point. Any double
spanning eaves beam that comes from a previous intersection point
therefore not be at the new intersection point’s location. The variou
options are illustrated below: 

Single Span

Double Span - Case 1

Restraint

Intersection of inner face 
of roof- and side-cladding

Intersection of inner face 
of roof- and side-cladding Restraint
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To use the
cold rolled

sections
wizard

Create the frames in your structure in the usual manner, and use the Building
dialog (Building/Grid…) to position these. You should create a consistent la
of restraints for these frames if the Cold Rolled Sections Wizard is to have mu
chance of creating the layout which you require. 

1. Click on, or open the Structure window1 for your model. 

Double Span - Case 2

Intersection of inner face 
of roof- and side-cladding Restraint

1. The Structure window is only available if you have purchased, installed and unlocked the Porta
Modeller. 
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Purlins 2. Click the Cold-Rolled Sections Wizard icon to see the Purlin page of the C
Rolled Sections Wizard. 

3. Pick the purlin Manufacturer, Profile, Section Reference and Thickn
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 ind
whether you want the Cold Rolled Sections Wizard to add single span pur
to the end bay of your structure if necessary. 

5. Pick another page of the property sheet, or click OK to create the cold ro
sections using the current information. 



 the 

from 

 

lled 
Chapter 4 : Using the Cold Rolled Sections Wizard : 606

Side Rails 6. Click the Cold Rolled Sections Wizard icon followed by the Rail tab to see
Rail page of the Cold Rolled Sections Wizard. 

7. Pick the rail Manufacturer, Profile, Section Reference and Thickness 
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 ro
sections using the current information. 
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Eaves Beams 10. Click the Cold Rolled Sections Wizard icon followed by the Eaves Beam t
see the Eaves Beam page of the Cold Rolled Sections Wizard. 

11. Pick the rail Manufacturer, Section Reference and Pitch from the 
appropriate lists. 

Note The available pitches will depend on the manufacturer of
eaves beam. 

12. Now choose the layout details for the side rails you want the Cold Rolled
Sections Wizard to add: 

• Again if you choose the Double Span option, then indicate whethe
first eaves beam placed (starting from grid line 1, and assuming an e
number of grids) is to be single or double spanning. If you don’t tick 
with Double, then the first eaves beam placed will be single spannin
then double span eaves beams will be used to the end of the column
If you do tick Start with Double, then the first eaves beam placed w
double spanning. 
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13. Pick another page of the property sheet, or click OK to create the cold ro
sections using the current information. 



h all 
osts. 

C

p
re. 

ct / 
Chapter 5 : Working with Gable Posts : 609

5 Working with Gable Posts

You create, delete or change the properties of gable posts graphically. As wit
ancillary steelwork you must use the Structure window to work with gable p

reating gable
posts

You can create gable posts by: 

To create gable
osts by grid line

You must use the Structure window to define the gable posts in your structu

1. Click the Create, Grid Line and Gable Post buttons (or choose the Sele
Create, Select / Grid Line and Select / Gable Post menu options). 

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. 
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2. Select the grid line from the display on which you want to create the gab
posts. (This must be a grid line which runs across your building – one o
which your portal frames lie.) You will see the Gable Post Definition dial
which will include a line for each span of your frame. 

Note If you pick a grid line on which gable posts are already de
then the dialog will show the number of gable posts that
span contains and the size of the first gable post in the 

Caution If you have modified a span’s gable posts, by amending t
details, position or both, and you O K  this dialog, you will
• position the gable posts at equally spaced centres 

across the span, 
• change the Se c t i o n  and G ra d e  of all gable posts i

span to those shown in this dialog. 

3. Enter the No. of Posts that you want to create and the Level at which th
bases are to lie. 

!
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4. By default the gable posts are oriented with their webs perpendicular to 
of the main frame members. If you want to orient your gable posts so th
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
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. To enter the size of your gable posts click the … button to the right of th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

!

Steel Sections Cold Formed Sections
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7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

9. If you want to define different gable posts in the other spans of your fra
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 o
spans in your frame click Copy Span. 

11. Pick the span(s) to which you want to copy the details of your current s

12. Click OK to return to the Gable Post Definition dialog which will show th
details copied from the current span in the target span(s). 

13. Once the details for all your gable posts are correct click OK to return to
graphical display of the structure which will be updated to show the gab
posts which you have defined. 
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To create gable
posts singly

You must use the Structure window to define the gable posts in your structu

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 whic
nearest to column line A for the new gable post’s span. 

3. Enter the Distance to the new gable post from the intersection point yo
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 
of the main frame members. If you want to orient your gable posts so th
their webs are parallel to those of the main frame members, then tick th
Rotation box. 
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6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

7. Choose the Finish of the gable post you want to use - you can use either
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

9. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

10. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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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. 

eleting gable
posts

You can delete gable posts by:

To delete gable
osts by grid line

You must use the Structure window to delete the gable posts in your structur

1. Click the Delete, Grid Line and Gable Post buttons (or choose the Sele
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. A
gable posts along this line are deleted. 

3. Continue to identify grid lines until you have deleted all the gable posts
you require. 

To delete gable
posts by area

You must use the Structure window to delete the gable posts in your structur

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 
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1. Click the Delete, Area and Gable Post buttons (or choose the Select / D
Select / Area and Select / Gable Post menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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
require. 

To delete gable
posts singly

You must use the Structure window to delete the gable posts in your structur

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 post
you require. 

anging gable
ost 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:

To modify gable
ost attributes by

grid line

You must use the Structure window to modify the properties of the gable po
your structure. 

1. Click the Attributes, Grid Line and Gable Post buttons (or choose the S
/ Attributes, Select / Grid Line and Select / Gable Post menu options). 

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 
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2. Click the grid line along which the gable post(s) whose details you want
modify lie. You will see the Gable Post Attributes dialog which allows you
set the attributes that all gable posts along this grid line are to take. 

Note The initial details in this dialog are those for the gable po
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 
of the main frame members. If you want to orient your gable posts so th
their webs are parallel to those of the main frame members, then tick th
Rotation box. 

5. Choose the Finish of the gable posts you want to use - you can use either
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

7. To enter the size of your gable posts click the … button to the right of th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

9. Pick the Grade of material from the list of available grades. 

Steel Sections Cold Formed Sections
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Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

10. Once the details for your gable posts are correct click OK to return to th
graphical display of the structure. All the gable posts on the grid line wi
updated to the attributes which you have just defined. 

To modify gable
ost attributes by

area

You must use the Structure window to modify the properties of the gable po
your structure. 

1. Click the Attributes, Area and Gable Post buttons (or choose the Selec
Attributes, Select / Area and Select / Gable Post menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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. 



st in 

those 
at 
e 

 Hot 

tly 
Chapter 5 : Working with Gable Posts : 622

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. 

Note The initial details in this dialog are those for the gable po
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 
of the main frame members. If you want to orient your gable posts so th
their webs are parallel to those of the main frame members, then tick th
Rotation box. 

6. Choose the Finish of the gable posts you want to use - you can use either
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

8. To enter the size of your gable posts click the … button to the right of th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

9. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

10. Pick the Grade of material from the list of available grades. 

Steel Sections Cold Formed Sections
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Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

11. Once the details for your gable posts are correct click OK to return to th
graphical display of the structure. All the selected gable posts will be upd
to the attributes which you have just defined. 

12. Continue to identify areas until you have modified the properties of all 
gable posts that you require. 

To modify gable
post attributes

singly

You must use the Structure window to modify the properties of the gable po
your structure. 

1. Click the Attributes, Single and Gable Post buttons (or choose the Sel
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 th
Gable Post Attributes dialog which allows you to set the attributes that th
gable posts is to take. 

3. Enter the Level at which the base is to lie. 

4. By default the gable posts are oriented with their webs perpendicular to 
of the main frame members. If you want to orient your gable post so tha
web is parallel to those of the main frame members, then tick the Rotat
box. 

5. Choose the Finish of the gable post you want to use - you can use either
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

!



ich is 

e 
l 
h is 

 the 
ck 
 size. 

how 
s are 
Chapter 5 : Working with Gable Posts : 626

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

7. To enter the size of your gable post click the … button to the right of th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

9. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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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 
the gable posts that you require. 

anging gable
post positions

When you create gable posts on a grid line, the gable posts are equally space
across the span (thus if you define 3 gable posts Portal Frame will position the
the quarter, half and three-quarter points across your span). If this positioni
that which you require, then you need take no further action. If, however, yo
need a different spacing, then you can move a particular gable post to the 
required position. 

To move gable
posts singly

You must use the Structure window to modify the positions of the gable pos
your structure. 

1. Click the Move, Single and Gable Post buttons (or choose the Select / M
Select / Single and Select / Gable Post menu options). 

2. Select the gable post which you wish to move. You will see the Move Gab
Post dialog which allows you to specify the distance by which the gable p
to move. 
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3. Enter the Offset distance by which the gable post is to move from its cu
location and then click OK. 

Note The O f f s e t  you specify can be positive (to place the ne
post farther from column line A) or negative (to place th
post closer to column line A). If there are other gable pos
the span the O f f s e t  you specify cannot cause the new
to lie beyond any existing post. If you specify an O f f s e t

which breaks this requirement then the O f f s e t  you ha
defined will show in error and O K  will be dimmed. 

Note The Po s i t i o n  information is updated to show the locat
at which the gable post will be placed when you click O K .

4. Continue to identify gable posts and move them until you have the layo
that you require. 
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6 Working with Roof Bracings

You create, delete or change the properties of roof bracings graphically. As w
all ancillary steelwork you must use the Structure window to work with roof
bracings. 

Creating roof
bracings

You can create roof bracings by: 

To create roof
bracings by grid

line

You must use the Structure window to define the roof bracings in your struc

1. Click the Create, Grid Line and Roof Bracing buttons (or choose the Se
Create, Select / Grid Line and Select / Roof Bracing menu options). 

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. 
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2. Select the grid line from the display which you want use to create the ro
bracings. (This must be a grid line which runs across your building – on
which your portal frames lie.) The roof bracings will be created between
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 f
each span of your frame, and will also indicate between which two grid
the roof bracings will lie. 

Note If you pick a grid line on which roof bracings are already 
defined, then the dialog will show the number of roof bra
that each span contains, and the details of the first roo
bracing in the span. 
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Caution If you have modified a span’s roof bracings, by amending 
Pa t te r n , S e c t i o n  or G ra d e  details, or if you have m
roof bracings, and you O K  this dialog, you will:
• change the Pa t te r n , Se c t i o n  and G ra d e  of all ro

bracings in the span to those shown in this dialog, 
• create the N o.  o f  Pa t te r n s  specified in this dialo

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 l
available patterns. 

5. Choose the Finish of the roof bracings you want to use - you can use eit
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

Note All the roof bracings in the span take the same size at t
stage. If you want the braces to be different sizes you m
change these individually once you have created them. 

Steel Sections Cold Formed Sections
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Caution If you choose a roof bracing which comprises two membe
or > ), then any modifications you make will apply to both
members of the pattern. If you want different sizes for 
member, then you will need to use an alternate pattern (
), and amend alternate members to be of the opposite t

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

9. If you want to define different numbers of roof bracings in the other spa
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 o
spans in your frame click Copy Span. 

11. Pick the span(s) to which you want to copy the details of your current s

12. Click OK to return to the Roof Bracing Definition dialog which will show
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
the graphical display of the structure which will be updated to show the
bracing layout which you have defined. 

To create roof
bracings singly

You must use the Structure window to define the roof bracings in your struc

1. Click the Create, Single and Roof Bracing buttons (or choose the Selec
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 
bracing. 

Note You need to click the rafter on the grid line which is neare
grid line 1 in order to create the roof bracing between th
rafter and that on the line next further away from grid l

3. Enter the Start Distance and End Distance for the new roof bracing. T
dimensions are measured on plan from the column line at the start of th
span (that nearest column line A) into which you are adding the roof bra
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Note If you add a new roof bracing to a span which already con
other roof bracings, then P o r t a l  F r a m e  will automatic
adjust the start and/or end distances to those bracing
take account of the new one. 

4. Choose the Pattern of the new roof bracing from the list of available 
patterns. 

5. Choose the Finish of the roof bracing you want to use - you can use eith
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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7. To enter the size of your roof bracing click the … button to the right of 
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

9. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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10. Once the details for your roof bracing is correct click OK to return to th
graphical display of the structure which will be updated to show the new
bracing. 

Deleting roof
bracings

You can delete roof bracings by:

To delete roof
bracings by grid

line

You must use the Structure window to delete the roof bracings in your struc

1. Click the Delete, Grid Line and Roof Bracing buttons (or choose the Se
Delete, Select / Grid Line and Select / Roof Bracing menu options). 

2. Click the grid line which you initially used to create the roof bracings (t
one nearest grid line 1). The roof bracings between this grid line and th
next farther away from grid line 1 are deleted. 

3. Continue to identify grid lines until you have deleted all the roof bracin
that you require. 

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 
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To delete roof
bracings by area

You must use the Structure window to delete the roof bracings in your struc

1. Click the Delete, Area and Roof Bracing buttons (or choose the Select
Delete, Select / Area and Select / Roof Bracing menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All roof bracin
which lie entirely within the area which you select are deleted. 

Note If you have picked a type of roof bracing which consists o
more than one member, then that pattern will not be de
unless all members making up that pattern are within th
area you selected. 

3. Continue to identify areas until you have deleted all the roof bracings th
you require. 

To delete roof
bracings singly

You must use the Structure window to delete the roof bracings in your struc

1. Click the Delete, Single and Roof Bracing buttons (or choose the Selec
Delete, Select / Single and Select / Roof Bracing menu options). 

2. Select the roof bracing that you wish to delete. 

Note If you have picked a type of roof bracing which consists o
more than one member, then all members making up tha
pattern of bracing will be deleted. 
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3. Continue to identify roof bracings until you have deleted all the roof bra
that you require. 

hanging roof
bracing

attributes

When you create roof bracings by grid line you give the appropriate details fo
roof bracings on a span by span basis. All the roof bracings in the same span
the same details (pattern, section size and grade). If you need to make chang
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: 

To modify roof
racing attributes

by grid line

You must use the Structure window to modify the properties of the roof brac
in your structure. 

1. Click the Attributes, Grid Line and Roof Bracing buttons (or choose th
Select / Attributes, Select / Grid Line and Select / Roof Bracing menu opti

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 specify 
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2. Click the grid line which you initially used to create the roof bracings (t
one nearest grid line 1). You will see the Roof Bracing Attributes dialog w
allows you to set the attributes that all roof bracings between this and th
next grid line are to take. 

Note The initial details in this dialog are those for the roof bra
nearest to column line A on the line you select. 

3. Pick the Pattern which you want to use from the list of available pattern

4. Choose the Finish of the roof bracings you want to use - you can use eit
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 yo
Preferences, then choose the country of Origin from the list of available
countries. 

!
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Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

6. To enter the size of your roof bracings click the … button to the right of
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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9. Once the details for your roof bracings are correct click OK to return to
graphical display of the structure. All the roof bracings between the two
lines will be updated to the attributes which you have just defined. 

To modify roof
racing attributes

by area

You must use the Structure window to modify the properties of the roof brac
in your structure. 

1. Click the Attributes, Area and Roof Bracing buttons (or choose the Se
Attributes, Select / Area and Select / Roof Bracing menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All roof bracin
which lie totally within this area will be selected. 

3. You will see the Roof Bracing Attributes dialog which allows you to set th
attributes that all the selected roof bracings are to take. 

Note The initial details in this dialog are those for the roof bra
in your selection which is nearest to column line A. 
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4. Pick the Pattern which you want to use from the list of available pattern

5. Choose the Finish of the roof bracings you want to use - you can use eit
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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7. To enter the size of your roof bracings click the … button to the right of
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

9. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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10. Once the details for your roof bracings are correct click OK to return to
graphical display of the structure. All the selected roof bracings will be 
updated to the attributes which you have just defined. 

To modify roof
racing attributes

singly

You must use the Structure window to modify the properties of the roof brac
in your structure. 

1. Click the Attributes, Single and Roof Bracing buttons (or choose the S
/ Attributes, Select / Single and Select / Roof Bracing menu options). 

2. Select a roof bracing whose properties you wish to modify. You will see 
Roof Bracing Attributes dialog which allows you to set the attributes that
roof bracing is to take. 

Note The initial details in this dialog are those for the roof bra
which you select. 
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Caution If you choose a roof bracing which comprises two membe
or > ), then any modifications you make will apply to both
members of the pattern. If you want different sizes for 
member, then you will need to use an alternate pattern (
), and amend alternate members to be of the opposite t

3. Pick the Pattern which you want to use from the list of available pattern

4. Choose the Finish of the roof bracing you want to use - you can use eith
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!

!
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6. To enter the size of your roof bracing click the … button to the right of 
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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9. Once the details for your roof bracing are correct click OK to return to t
graphical display of the structure. The selected roof bracing will be upd
to the attributes which you have just defined. 

10. Continue to identify roof bracings until you have modified the properti
all those that you require. 

hanging roof
bracing

positions

When you create roof bracings on a grid line, the patterns are equally space
across the span. If this positioning is that which you require, then you need 
no further action. If, however, you need a different spacing, then you can m
particular roof bracing to the required position, the other patterns in the sp
will be modified to suit your new positioning. 

To move roof
bracings singly

You must use the Structure window to modify the positions of the roof bracin
your structure. 

1. Click the Move, Single and Roof Bracing buttons (or choose the Selec
Move, Select / Single and Select / Roof Bracing menu options). 

2. Select the roof bracing which you wish to move. You will see the Move R
Bracing dialog which allows you to specify the distance by which the end
the roof bracing are to move. 
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3. Enter the Start Offset distance by which the start point of the roof brac
(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 bracin
(that farthest from column line A) is to move from its current location. 

Note If you move a roof bracing which contains two members 
> ), then any modifications you make will apply to the ent
pattern and the point of the pattern will lie halfway betw
the moved Start and/or End of the pattern. 

Note The Po s i t i o n  information is updated to show the locat
at which the roof bracing will be placed when you click O K

5. Once the offset details are correct click OK to move the pattern. Any adj
patterns will adjust automatically to accommodate the changes. 

Note The O f f s e t  you specify can be either positive (to move
appropriate point of the pattern farther across the spa
negative (to reduce the distance from the start of the 
to the point). The minimum distance between the start 
end of a pattern is 0.75 m. If you enter offsets which vi
this constraint both the S t a r t  O f f s e t  and E n d  O f f

will show in error and O K  will be dimmed. 

6. Continue to identify roof bracings and move them until you have the la
that you require. 
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7 Working with Side Bracings

You create, delete or change the properties of side bracings graphically. As w
all ancillary steelwork you must use the Structure window to work with side
bracings. 

Creating side
bracings

You can create side bracings by: 

To create side
bracings by grid

line

You must use the Structure window to define the side bracings in your struc

1. Click the Create, Grid Line and Side Bracing buttons (or choose the Se
Create, Select / Grid Line and Select / Side Bracing menu options). 

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. 
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2. Select the grid line from the display which you want use to create the sid
bracings. (This must be a grid line which runs across your building – 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 
farther away from grid line 1, 

• across each span of the frame (at your choosing). 

Note You need to click on the grid line and not on the frame 
members. 

You will see the Side Bracing Definition dialog which will include a line f
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. 

Note If you pick a grid line on which side bracings are already 
defined, then the dialog will show the number of side bra
that you defined for each span of the frame, and the de
of the first side bracing in that location. 
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Caution If you have modified a side bracings, by amending the 
Pa t te r n , S e c t i o n  or G ra d e  details, or if you have m
side bracings, and you O K  this dialog, you will:
• change the Pa t te r n , Se c t i o n  and G ra d e  of all s

bracings in the span to those shown in this dialog, 
• create the N o.  o f  Pa t te r n s  specified in this dialo

these will be equally spaced up the bay. 

Note If you have a valley condition to either side of the bay wh
side bracing would lie, then you can not place a side brac
that location. If you try to specify a non-zero N o.  o f  

Pa t te r n s  then this generates an error condition and O
dimmed. 

3. Enter the No. of Patterns that you want to create at each Column locati
single pattern is created across the bay, and the number of patterns you 
specify is created up the bay. 

4. For each span boundary which is to contain a side bracing choose the ty
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, y
can change this later if necessary. 

5. Choose the Finish of the side bracings you want to use - you can use eit
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

Note All the side bracings in the span take the same size at t
stage. If you want the braces to be different sizes you m
change these individually once you have created them. 

Steel Sections Cold Formed Sections
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Caution If you choose a side bracing which comprises two membe
or > ), then any modifications you make will apply to both
members of the pattern. If you want different sizes for 
member, then you will need to use an alternate pattern (
), and amend alternate members to be of the opposite t

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

9. If you want to define different numbers of side bracings for the other sp
boundary (boundaries) of your frame, then you need to repeat steps 3 to
each such boundary. 

10. Alternatively if you want to use the same details for the other span boun
(boundaries) in your frame click Copy Column. 

11. Pick the span boundary location(s) to which you want to copy the detai
from the current location. 

!
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12. Click OK to return to the Side Bracing Definition dialog which will show
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
the graphical display of the structure which will be updated to show the
bracing layout which you have defined. 

To create side
bracings singly

You must use the Structure window to define the side bracings in your struc

1. Click the Create, Single and Side Bracing buttons (or choose the Selec
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 cr
your new side bracing. 
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Note You need to click the column base on the grid line which i
nearest to grid line 1 in order to create the side bracing
between this column base and that on the line next furt
away from grid line 1. 

Note If you have a valley condition to either side of the bay wh
you select you will not be allowed to define any details, In
order for the side bracing to be valid there must be a co
at both sides of the bay. 

3. Enter the Start Distance and End Distance for the new side bracing. T
dimensions are measured from datum zero and not from the column ba

Note If you add a new side bracing to a span which already con
other side bracings, then P o r t a l  F r a m e  will automatic
adjust the start and/or end distances to those bracing
take account of the new one. 

4. Select the appropriate Pattern from the list of available patterns. 

Note At this stage all the patterns up the bay are identical, y
can change this later if necessary. 

5. Choose the Finish of the side bracing you want to use - you can use eith
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

!
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Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

7. To enter the size of your side bracing click the … button to the right of t
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

Caution If you choose a side bracing which comprises two membe
or > ), then any modifications you make will apply to both
members of the pattern. If you want different sizes for 
member, then you will need to use an alternate pattern (
), and amend alternate members to be of the opposite t

Steel Sections Cold Formed Sections
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9. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

10. Once the details for your side bracing is correct click OK to return to th
graphical display of the structure which will be updated to show the sid
bracing layout which you have defined. 

Deleting side
bracings

You can delete side bracings by:

To delete side
bracings by area

You must use the Structure window to delete the side bracings in your struct

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 a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All side bracin
which lie totally within the area which you select are deleted. 

Method Details

Area all side bracings which lie totally within the 
selected area are deleted 

Single the side bracing you pick is deleted 
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Note If you have picked a type of side bracing which consists o
more than one member, then that pattern will not be de
unless all members making up that pattern are within th
area you selected. 

3. Continue to identify areas until you have deleted all the side bracings th
you require. 

To delete side
bracings singly

You must use the Structure window to delete the side bracings in your struct

1. Click the Delete, Single and Side Bracing buttons (or choose the Selec
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 bra
that you require. 

hanging side
bracing

attributes

When you create side bracings you give the appropriate details on a bay by b
basis. All the side bracings up the same bay take the same details (pattern, se
size and grade). If you need to make changes you can do so without deleting
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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To modify side
racing attributes

by area

You must use the Structure window to modify the properties of the side brac
in your structure. 

1. Click the Attributes, Area and Side Bracing buttons (or choose the Se
Attributes, Select / Area and Select / Side Bracing menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All side bracin
which lie totally within this area will be selected. 

Note If you have picked a type of side bracing which consists o
more than one member, then that pattern will not be sele
unless all members making up that pattern are within th
area you selected. 

Single the side bracing you pick is modified to take the 
details you specify 

Method Details
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3. You will see the Side Bracing Attributes dialog which allows you to set th
attributes that all the selected side bracings are to take. 

Note The initial details in this dialog are those for the side bra
in your selection which is nearest to column line A. 

4. Pick the Pattern which you want to use from the list of available pattern

5. Choose the Finish of the side bracings you want to use - you can use eit
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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7. To enter the size of your side bracings click the … button to the right of
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

9. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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10. Once the details for your side bracings are correct click OK to return to 
graphical display of the structure. All the selected side bracings will be 
updated to the attributes which you have just defined. 

To modify side
racing attributes

singly

You must use the Structure window to modify the properties of the side brac
in your structure. 

1. Click the Attributes, Single and Side Bracing buttons (or choose the S
/ Attributes, Select / Single and Select / Side Bracing menu options). 

2. Select a side bracing whose properties you wish to modify. You will see 
Side Bracing Attributes dialog which allows you to set the attributes that 
side bracing is to take. 

Note The initial details in this dialog are those for the side bra
which you select. 
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Caution If you choose a side bracing which comprises two membe
or > ), then any modifications you make will apply to both
members of the pattern. If you want different sizes for 
member, then you will need to use an alternate pattern (
), and amend alternate members to be of the opposite t

3. Pick the Pattern which you want to use from the list of available pattern

4. Choose the Finish of the side bracing you want to use - you can use eith
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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6. To enter the size of your side bracing click the … button to the right of t
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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9. Once the details for your side bracing are correct click OK to return to t
graphical display of the structure. The selected side bracing will be upda
to the attributes which you have just defined. 

10. Continue to identify side bracings until you have modified the properti
all those that you require. 

hanging side
bracing

positions

When you create side bracings in a bay, the patterns are equally spaced up th
bay. If this positioning is that which you require, then you need take no furt
action. If, however, you need a different spacing, then you can move a partic
pattern in your side bracing to the required position, the other patterns up t
bay will be modified to suit your new positioning. 

To move side
bracings singly

You must use the Structure window to modify the positions of the side braci
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 S
Bracing dialog which allows you to specify the distance by which the end
the side bracing are to move. 
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3. Enter the Start Offset distance by which the start point of the side brac
(that nearest the base) is to move from its current location. 

4. Enter the End Offset distance by which the end point of the side bracin
(that farthest from the base) is to move from its current location. 

Note The O f f s e t  you specify can be either positive (to move
pattern point farther from the base) or negative (to mo
the pattern point nearer to the base). The minimum dist
between the start and end of a pattern is 0.75 m. If you
enter offsets which violate this constraint both the S t

O f f s e t  and E n d  O f f s e t  will show in error and O K  wil
dimmed. 

Note If you move a side bracing which contains two members 
> ), then any modifications you make will apply to the ent
pattern and the point of the pattern will lie halfway betw
the moved Start and/or End of the pattern. 

Note The Po s i t i o n  information is updated to show the locat
at which the side bracing will be placed when you click O K

5. Once the offset details are correct click OK to move the pattern. Any adj
patterns will adjust automatically to accommodate the changes. 

6. Continue to identify side bracings and move them until you have the lay
that you require. 
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8 Working with Gable Bracings

You create, delete or change the properties of gable bracings graphically. As 
all ancillary steelwork you must use the Structure window to work with gabl
bracings. #####

reating gable
bracings

You can create gable bracings by: 

To create gable
bracings singly

You must use the Structure window to define the gable bracings in your stru

You can only create gable bracing in a span which contains gable posts. If th
are no gable posts in the span, then you will see the message. 

In this case you must define your gable posts before creating your gable brac

1. Click the Create, Single and Gable Bracing buttons (or choose the Sel
Create, Select / Single and Select / Gable Bracing menu options). 

Method Details

Single this option allows you to add a gable bracing at a 
particular location in your structure. 



t to 
cing 

ct 
ng 

ost 

e the 

hese 
gable 

o 
Chapter 8 : Working with Gable Bracings : 669

2. Click the column or gable post at that side of the region where you wan
create your new gable bracing which is nearest grid line 1. The gable bra
will be created in that bay adjacent to the column or gable post you sele
which is farther away from column line A. The gable bracing will lie alo
the gable line containing the column or gable post you select.

Note For this option you need to click on the column or gable p
itself and not the grid line. 

You will see the Gable Bracing Definition dialog which allows you to defin
gable bracing in this region. 

3. Enter the Start Distance and End Distance for the new gable bracing. T
dimensions are measured from datum zero and not from the column or 
post base. 

Note If you add a new gable bracing to a span which already 
contains other gable bracings, then P o r t a l  F r a m e  will 
automatically adjust the start and/or end distances t
those bracings to take account of the new one. 
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4. Select the appropriate Pattern from the list of available patterns. 

Note At this stage all the patterns up the bay are identical, y
can change this later if necessary. 

5. Choose the Finish of the gable bracing you want to use - you can use eit
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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7. To enter the size of your gable bracings click the … button to the right o
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

Note All the gable bracings in this location take the same size
this stage. If you want the braces to be different sizes y
must change these individually once you have created th

Steel Sections Cold Formed Sections
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Caution If you choose a gable bracing which comprises two memb
(<  or > ), then any modifications you make will apply to b
members of the pattern. If you want different sizes for 
member, then you will need to use an alternate pattern (
), and amend alternate members to be of the opposite t

9. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

10. Once the details for your gable bracing is correct click OK to return to t
graphical display of the structure which will be updated to show the gab
bracing layout which you have defined. 

eleting gable
bracings

You can delete gable bracings by:

To delete gable
bracings by area

You must use the Structure window to delete the gable bracings in your struc

1. Click the Delete, Area and Gable Bracing buttons (or choose the Selec
Delete, Select / Area and Select / Gable Bracing menu options). 

!

Method Details

Area all gable bracings which lie totally within the 
selected area are deleted 

Single the gable bracing you pick is deleted 
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2. Position the cursor at one corner of the rectangle that will define your a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All gable braci
which lie totally within the area which you select are deleted. 

3. Continue to identify areas until you have deleted all the gable bracings t
you require. 

To delete gable
bracings singly

You must use the Structure window to delete the gable bracings in your struc

1. Click the Delete, Single and Gable Bracing buttons (or choose the Sel
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. 

anging gable
bracing

attributes

When you create gable bracings you give the appropriate details. If you need
make changes you can do so, either working with a range of gable bracings w
you select or with individual gable bracings. 

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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To modify gable
racing attributes

by area

You must use the Structure window to modify the properties of the gable bra
in your structure. 

1. Click the Attributes, Area and Gable Bracing buttons (or choose the S
/ Attributes, Select / Area and Select / Gable Bracing menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All gable braci
which lie totally within this area will be selected. 

Note If you have picked a type of gable bracing which consists
more than one member, then that pattern will not be sele
unless all members making up that pattern are within th
area you selected. 

Single the gable bracing you pick is modified to take the 
details you specify 

Method Details
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3. You will see the Gable Bracing Attributes dialog which allows you to set t
attributes that all the selected gable bracings are to take. 

Note The initial details in this dialog are those for the last gab
bracing which has been selected. 

4. Pick the Pattern which you want to use from the list of available pattern

5. Choose the Finish of the gable bracings you want to use - you can use e
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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7. To enter the size of your gable bracings click the … button to the right o
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

8. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

9. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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10. Once the details for your gable bracings are correct click OK to return to
graphical display of the structure. All the selected gable bracings will be
updated to the attributes which you have just defined. 

To modify gable
racing attributes

singly

You must use the Structure window to modify the properties of the gable bra
in your structure. 

1. Click the Attributes, Single and Gable Bracing buttons (or choose the
Select / Attributes, Select / Single and Select / Gable Bracing menu optio

2. Select a gable bracing whose properties you wish to modify. You will see
Gable Bracing Attributes dialog which allows you to set the attributes tha
gable bracing is to take. 

Note The initial details in this dialog are those for the gable br
which you select. 
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Caution If you choose a gable bracing which comprises two memb
(<  or > ), then any modifications you make will apply to b
members of the pattern. If you want different sizes for 
member, then you will need to use an alternate pattern (
), and amend alternate members to be of the opposite t

3. Pick the Pattern which you want to use from the list of available pattern

4. Choose the Finish of the gable bracing you want to use - you can use eit
Hot Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!

!
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6. To enter the size of your gable bracing click the … button to the right of
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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9. Once the details for your gable bracing are correct click OK to return to
graphical display of the structure. The selected gable bracing will be upd
to the attributes which you have just defined. 

10. Continue to identify gable bracings until you have modified the propert
all those that you require. 

anging gable
bracing

positions

When you create gable bracings in a region, the patterns are spaced equally 
the region taking the length of the longer or shorter gable post as appropria
the pattern which you are defining. If this positioning is that which you requ
then you need take no further action. If, however, you need a different spaci
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

You must use the Structure window to modify the positions of the gable brac
in your structure. 

1. Click the Move, Single and Gable Bracing buttons (or choose the Sele
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 G
Bracing dialog which allows you to specify the distance by which the end
the gable bracing are to move. 

3. Enter the Start Offset distance by which the start point of the gable bra
(that nearest the base) is to move from its current location. 

4. Enter the End Offset distance by which the end point of the gable braci
(that farthest from the base) is to move from its current location. 

Note The O f f s e t  you specify can be either positive (to move
pattern point farther from the base) or negative (to mo
the pattern point nearer to the base). The minimum dist
between the start and end of a pattern is 0.75 m. If you
enter offsets which violate this constraint both the S t

O f f s e t  and E n d  O f f s e t  will show in error and O K  wil
dimmed. 

Note If you move a gable bracing which contains two members
> ), then any modifications you make will apply to the ent
pattern and the point of the pattern will lie halfway betw
the moved Start and/or End of the pattern. 
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Note The Po s i t i o n  information is updated to show the locat
at which the gable bracing will be placed when you click O

5. Once the offset details are correct click OK to move the pattern. Any adj
patterns will adjust automatically to accommodate the changes. 

6. Continue to identify gable bracings and move them until you have the la
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 
ancillary steelwork you must use the Structure window to work with eaves ti

reating eaves
ties

You can create eaves ties by: 

create eaves ties
by grid points

You must use the Structure window to define the eaves ties in your structure

1. Click the Create, Grid Points and EavesTie buttons (or choose the Sele
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 eave
to start. 

Note You can click anywhere along the column. 

Method Details

Grid Point 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. 
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3. Now move the cursor to the grid point at the base of the column where 
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 th
correct grid point click again and you will see the Eaves Tie Definition di
which allows you to define the eaves tie’s details. 

Note Again you can click anywhere along the column. 

Note If you already have an eaves tie between the grid points 
you select, then the dialog will show the details of the fi
eaves tie within the length which you specify. 

4. Choose the Finish of the eaves ties you want to use - you can use either 
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

5. By default when you define your eaves ties the Origin is that for the cou
which is currently set in your Preferences. If you want to use sections fro
different country, then choose the country from the list of available coun

!



 
l 
h is 

 the 
ck 
 size. 

how 
s are 
Chapter 9 : Working with Eaves Ties : 685

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 Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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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 eav
which you have defined. 

create eaves ties
singly

You must use the Structure window to define the eaves ties in your structure

1. Click the Create, Single and EavesTie buttons (or choose the Select / Cr
Select / Single and Select / Eaves Tie menu options). 

2. Click the column to that side of the bay in which you want to create your
eaves tie nearest grid line 1. The eaves tie will be created in the bay adja
to the column which is farther away from grid line 1. The eaves tie will 
along the grid line containing the column you select. 

Note For this option you need to click on the column itself and
the grid line. 

You will see the Eaves Tie Definition dialog which allows you to define th
eaves tie in this region. 

Note If you pick a location for which an eaves tie is already def
then the dialog will show the details of that eaves tie. 
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3. Choose the Finish of the eaves tie you want to use - you can use either H
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

4. By default when you define your eaves ties the Origin is that for the cou
which is currently set in your Preferences. If you want to use sections fro
different country, then choose the country from the list of available coun

5. 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 Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

!

Steel Sections Cold Formed Sections



 the 
ck 
 size. 

how 
s are 

es tie 

D

. 

lete, 
Chapter 9 : Working with Eaves Ties : 688

6. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

7. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
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 eav
which you have defined. 

eleting eaves
ties

You can delete eaves ties by:

To delete eaves
ties by area

You must use the Structure window to delete the eaves ties in your structure

1. Click the Delete, Area and EavesTie buttons (or choose the Select / De
Select / Area and Select / Eaves Tie menu options). 

Method Details

Area all eaves ties which lie totally within the selected 
area are deleted 

Single the eaves tie you pick is deleted 
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2. Position the cursor at one corner of the rectangle that will define your a
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 w
lie totally within the area which you select are deleted. 

3. Continue to identify areas until you have deleted all the eaves ties that y
require. 

To delete eaves
ties singly

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 / D
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 th
you require. 

anging eaves
tie attributes

When you create eaves ties you give the appropriate details on a bay by bay b
If you need to make changes you can do so without deleting and re-creating
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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modify eaves tie
ttributes by area

You must use the Structure window to modify the properties of the eaves tie
your structure. 

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 a
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 w
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. 

Note The initial details in this dialog are those for the eaves t
your selection which is nearest to grid line 1 and column
A. 

4. Choose the Finish of the eaves ties you want to use - you can use either 
Rolled or Cold Formed sections. 
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Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

5. If you want to use sections from a different country, then choose the cou
of Origin from the list of available countries. 

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 Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

!

Steel Sections Cold Formed Sections
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Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
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 upda
to the attributes which you have just defined. 

modify eaves tie
attributes singly

You must use the Structure window to modify the properties of the eaves tie
your structure. 

1. Click the Attributes, Single and EavesTie buttons (or choose the Selec
Attributes, Select / Single and Select / Eaves Tie menu options). 

2. Select a eaves tie whose properties you wish to modify. You will see the 
Tie Attributes dialog which allows you to set the attributes that this eaves
to take. 

Note The initial details in this dialog are those for the eaves t
which you select. 

3. Choose the Finish of the eaves ties you want to use - you can use either 
Rolled or Cold Formed sections. 
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Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

4. If you want to use sections from a different country, then choose the cou
of Origin from the list of available countries. 

5. 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 Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

6. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

7. Pick the Grade of material from the list of available grades. 

!

Steel Sections Cold Formed Sections
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Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
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
the attributes which you have just defined. 

9. Continue to identify eaves ties until you have modified the properties o
those that you require. 
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10 Working with Cold-Rolled Purlins

You create, delete or change the properties of cold-rolled purlins graphically
with all ancillary steelwork you must use the Structure window to work with
cold-rolled purlins. 

Creating
cold-rolled

purlins

You can create cold-rolled purlins by: 

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
ld-rolled purlins

by grid line

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 th
Select / Create, Select / Grid Line and Select / Standard Purlin menu optio

2. Select the grid line from the display on which you want to create the 
cold-rolled purlins. 

Note Cold-Rolled Purlins are created based on the restraints
defined for a member, on a member by member basis. If t
are no restraints for a particular member on this grid lin
then no cold-rolled purlins will be start here. 

You will see the Standard Purlin dialog which allows you to define the pu
details. 
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3. Pick the purlin Manufacturer, Profile, Section Reference and Thickn
from the appropriate lists. 

4. Now choose the layout details for the purlins you want to add. If you ch
the Double Span option, then: 

• tick Start with Double if you want the first purlin (that at the restra
nearest to the eaves) to be double spanning. If you don’t tick this opt
then the first purlin will be set to be single spanning and will only b
created if Add Singles is ticked. 

• tick Add Singles if you want to add single span purlins at this grid l

The various layouts are shown below. 

Single Span

Grid line n+1 Grid line n+2

Restraint

Grid line n (selected)

1

2

3

4

5
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Double Span

Double Span + Add Singles

Double

Double

Grid line n+1 Grid line n+2

Restraint

Grid line n (selected)

2

1

Single

Single

Single

Double

Double

Grid line n+1 Grid line n+2

Restraint

Grid line n (selected)

5

3

1

4

2
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5. Once your settings are correct click OK to create the cold-rolled purlins
using the current information. 

Double Span + Start with Double

Double Span + Start with Double + Add Singles

Double

Double

Double

Grid line n+1 Grid line n+2Grid line n (selected)

3

1

2

Restraint

Double

Double

Double

Single

Single

Grid line n+1 Grid line n+2Grid line n (selected)

5

2

4

1

3

Restraint
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To create
ld-rolled purlins

singly

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 Se
Create, Select / Single and Select / Standard Purlin menu options). 

2. Click the rafter on which you want to create your new cold-rolled purlin

3. Pick the purlin Manufacturer, Profile, Section Reference and Thickn
from the appropriate lists. 

4. Enter the Sheeting Line distance for the purlin - this is the distance from
centre-line of the rafter which you picked to the inner face of the sheeti

5. Specify the Number of Bays which your purlin is to cross. Portal Frame
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
are creating purlins, the maximum number of bays would

6. If you want to generate stays from your purlin to the rafters, then ensure
the appropriate Stays boxes are ticked. 

Note You can only define internal stays when your purlin span
or more bays. 

7. Enter the Distance to the purlin from the origin of your selected rafter 
then click OK to generate a purlin with these settings. 

Deleting
cold-rolled

purlins

You can delete cold-rolled purlins by:

To delete
ld-rolled purlins

by grid line

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 th
Select / Delete, Select / Grid Line and Select / Standard Purlin menu optio

E

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 
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2. Click the grid line along which the cold-rolled purlin(s) you want to del
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
ld-rolled purlins

by area

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 Sel
Delete, Select / Area and Select / Standard Purlin menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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 delete

3. Continue to identify areas until you have deleted all the cold-rolled pur
that you require. 

To delete
ld-rolled purlins

singly

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 Se
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
cold-rolled

rlin attributes

When you create cold-rolled purlins you give the appropriate details for tho
cold-rolled purlins. If you need to make changes you can do so without dele
and re-creating these cold-rolled purlins.

You can modify cold-rolled purlins details by:

To modify
old-rolled purlin
ttributes by grid

line

You must use the Structure window to modify the properties of the cold-roll
purlins in your structure. 

1. Click the Attributes, Grid Line and Standard Purlin buttons (or choos
Select / Attributes, Select / Grid Line and Select / Standard Purlin menu 
options). 

Method Details

Grid Line all cold-rolled purlins on the selected grid line 
are modified to take the details you specify 

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 
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2. Click the grid line along which the cold-rolled purlin(s) whose details y
want to modify lie. Portal Frame will highlight all the cold-rolled purlins
this grid line and you will see the Cold-Rolled Purlin Attributes dialog wh
allows you to set the attributes that all cold-rolled purlins along this grid
are to take. 

Note The initial details in this dialog are those for the cold-ro
purlin nearest to column line A on the line you select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line from the face of t
gable posts. The default value is the distance from the centre line of the r
with which the first cold-rolled purlin is associated to the inside face of 
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 lin
you cannot define the number of spans each cold-rolled purlin covers h
or details of any stays. If you want define this information then you will 
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 retu
the graphical display of the structure. All the highlighted cold-rolled pu
will be updated to the attributes which you have just defined. 

6. Continue to identify lines until you have modified the properties of all t
cold-rolled purlins that you require. 

To modify
old-rolled purlin
ttributes by area

You must use the Structure window to modify the properties of the cold-roll
purlins in your structure. 

1. Click the Attributes, Area and Standard Purlin buttons (or choose the
Select / Attributes, Select / Area and Select / Standard Purlin menu optio

2. Position the cursor at one corner of the rectangle that will define your a
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 th
Cold-Rolled Purlin Attributes dialog which allows you to set the attributes
all the selected cold-rolled purlins are to take. 

Note The initial details in this dialog are those for the cold-ro
purlin nearest to grid line 1 and column line A in the area
select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line from the face of t
gable posts. The default value is the distance from the centre line of the r
with which the first cold-rolled purlin is associated to the inside face of 
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 are
you cannot define the number of spans each cold-rolled purlin covers h
or details of any stays. If you want define this information then you will 
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 retu
the graphical display of the structure. All the highlighted cold-rolled pu
will be updated to the attributes which you have just defined. 

6. Continue to identify areas until you have modified the properties of all 
cold-rolled purlins that you require. 

To modify
ld-rolled purlins
attributes singly

You must use the Structure window to modify the properties of the cold-roll
purlins in your structure. 

1. Click the Attributes, Single and Standard Purlin buttons (or choose th
Select / Attributes, Select / Single and Select / Standard Purlin menu opti

?
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2. Select a cold-rolled purlin whose properties you wish to modify. You wi
the Cold-Rolled Purlin Attributes dialog which allows you to set the attrib
that this cold-rolled purlin is to take. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line. This is the distan
from the centre-line of the rafter to the inner face of the sheeting and is
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
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 rafter on which
are creating purlins, the maximum number of bays wouldE
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Caution If you increase the number of bays a particular purlin cov
and this causes it to overlap other purlins, then you will 
to delete any unwanted purlins yourself since P o r t a l  F r
will not do this automatically. 

6. Enter the Distance from the origin of the rafter to the purlin, measured
along the centre-line of the rafter. 

7. If you need to provide stays to the inner flange of the rafter, then choose
positions where restraints are to be provided. You can choose any or all 
Start of Purlin/Rail, Internal and End of Purlin/Rail. These settings w
applied to the current cold-rolled purlin. 

Note The Internal option only has an effect for purlins which sp
or more bays. 

8. Once the details for your cold-rolled purlin are correct click OK to retur
the graphical display of the structure. The cold-rolled purlin will be upd
to the attributes which you have just defined. 

9. Continue to identify cold-rolled purlins until you have modified the 
properties of all those that you require. 

!
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11 Working with Cold Rolled Side Rails

You create, delete or change the properties of cold rolled side rails graphical
with all ancillary steelwork you must use the Structure window to work with
rolled side rails. 

Creating cold
olled side rails

You can create cold rolled side rails by: 

Method Details

Grid Point 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
lled side rails by

grid points

You must use the Structure window to define the cold rolled side rails in you
structure.

1. Click the Create, Grid Points and Standard Rail buttons (or choose th
Select / Create, Select / Grid Points and Select / Standard Rail menu optio

2. Click the grid point at the base of the column where you want your run
rails to start. 

3. Now move the cursor to the grid point at the base of the column where 
want your run of rails to end. You will see a rubber line which follows th
cursor. This indicates the extent of your run of rails. When you are over
correct grid point click again and you will see the Standard Rails dialog w
allows you to define the cold rolled side rail’s details. 

4. Pick the rail Manufacturer, Profile, Section Reference and Thickness
from the appropriate lists. 
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5. Now choose the layout details for the rails you want to add. If you choos
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 opt
then the first rail will be set to be single spanning and will only be cr
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. 

Single Span

Grid line n+1 Grid line n+2

Restraint

Grid line n (selected)

1

2

3

4

5
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Double Span

Double Span + Add Singles

1

2

Double

Double

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint

1

2

3

4

5

Single

Single

Single

Double

Double

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint
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6. Once your settings are correct click OK to create the cold rolled side rai
using the current information. 

Double Span + Start with Double

Double Span + Start with Double + Add Singles

1

2

3

Double

Double

Double

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint

1

2

3

4

5

Double

Double

Double

Single

Single

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint
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To create cold
lled side rails by

grid line

You must use the Structure window to define the cold rolled side rails in you
structure. 

1. Click the Create, Grid Line and Standard Rail buttons (or choose the S
/ Create, Select / Grid Line and Select / Standard Rail menu options). 

2. Select the grid line from the display on which you want to create the col
rolled side rails. 

Note Cold Rolled Side Rails are created based on the restrain
defined for a member, on a member by member basis. If t
are no restraints for a particular member on this grid lin
then no cold rolled side rails will be created. 

You will see the Standard Rails dialog which allows you to define the rai
details. 



 

e the 

 
ion, 

eated 

, 
Chapter 11 : Working with Cold Rolled Side Rails : 716

3. Pick the rail Manufacturer, Profile, Section Reference and Thickness
from the appropriate lists. 

4. Now choose the layout details for the rails you want to add. If you choos
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 opt
then the first rail will be set to be single spanning and will only be cr
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. 

Single Span

Grid line n+1 Grid line n+2

Restraint

Grid line n (selected)

1

2

3

4

5
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Double Span

Double Span + Add Singles

1

2

Double

Double

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint

1

2

3

4

5

Single

Single

Single

Double

Double

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint
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5. Once your settings are correct click OK to create the cold rolled side rai
using the current information. 

Double Span + Start with Double

Double Span + Start with Double + Add Singles

1

2

3

Double

Double

Double

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint

1

2

3

4

5

Double

Double

Double

Single

Single

Grid line n+1 Grid line n+2Grid line n (selected)

Restraint
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To create cold
rolled side rails

singly

You must use the Structure window to define the cold rolled side rails in you
structure.

1. Click the Create, Single and Standard Rail buttons (or choose the Sele
Create, Select / Single and Select / Standard Rail menu options). 

2. Click the column on which you want to create your new cold rolled side

3. Pick the rail Manufacturer, Profile, Section Reference and Thickness 
the appropriate lists. 

4. Enter the Sheeting Line distance for the rail - this is the distance from 
centre-line of the column which you picked to the inner face of the shee

5. Specify the Number of Bays which your rail is to cross. Portal Frame wi
allow you to specify a number of bays greater than that which is availab
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Example If there are 3 frames to the right of the column on which
are creating rails, the maximum number of bays would be

6. If you want to generate stays from your rail to the stanchions, then ensu
that the appropriate Stays boxes are ticked. 

Note You can only define internal stays when your rail spans t
more bays. 

7. Enter the distance to the rail from the origin of your selected column an
then click OK to generate a rail with these settings. 

Deleting cold
olled side rails

You can delete cold rolled side rails by:

To delete cold
lled side rails by

grid line

You must use the Structure window to delete the cold rolled side rails in you
structure. 

1. Click the Delete, Grid Line and Standard Rail buttons (or choose the S
/ Delete, Select / Grid Line and Select / Standard Rail menu options). 

E

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 
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2. Click the grid line along which the cold rolled side rail(s) you want to d
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 
rails that you require. 

To delete cold
lled side rails by

area

You must use the Structure window to delete the cold rolled side rails in you
structure. 

1. Click the Delete, Area and Standard Rail buttons (or choose the Selec
Delete, Select / Area and Select / Standard Rail menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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
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
that you require. 

To delete cold
rolled side rails

singly

You must use the Structure window to delete the cold rolled side rails in you
structure. 

1. Click the Delete, Single and Standard Rail buttons (or choose the Sele
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 c
rolled side rails that you require. 

hanging cold
rolled side rail

attributes

When you create cold rolled side rails you give the appropriate details for th
cold rolled side rails. If you need to make changes you can do so without del
and re-creating these cold rolled side rails.

You can modify cold rolled side rails details by:

To modify cold
rolled side rail

ttributes by grid
line

You must use the Structure window to modify the properties of the cold roll
side rails in your structure. 

1. Click the Attributes, Grid Line and Standard Rail buttons (or choose t
Select / Attributes, Select / Grid Line and Select / Standard Rail menu opti

Method Details

Grid Line all cold rolled side rails on the selected grid line 
are modified to take the details you specify 

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 
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2. Click the grid line along which the cold rolled side rail(s) whose details 
want to modify lie. Portal Frame will highlight all the cold rolled side rai
this grid line and you will see the Cold Rolled Side Rail Attributes dialog w
allows you to set the attributes that all cold rolled side rails along this gr
line are to take. 

Note The initial details in this dialog are those for the cold rol
side rail nearest to column line A on the line you select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line from the face of t
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 insi
face of the sheeting and is used to place the sheeting rails exactly when 
are transferred to 3D+. 
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Since you are working with all the cold rolled side rails on a particular l
you cannot define the number of spans each cold rolled side rail covers 
or details of any stays. If you want define this information then you will 
to use the Single option. 

Help see “To modify cold rolled side rails attributes singly” on 
page 726. 

5. Once the details for your cold rolled side rails are correct click OK to ret
to the graphical display of the structure. All the highlighted cold rolled 
rails will be updated to the attributes which you have just defined. 

6. Continue to identify lines until you have modified the properties of all t
cold rolled side rails that you require. 

To modify cold
rolled side rail

ttributes by area

You must use the Structure window to modify the properties of the cold roll
side rails in your structure. 

1. Click the Attributes, Area and Standard Rail buttons (or choose the Se
Attributes, Select / Area and Select / Standard Rail menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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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rails which lie entirely within this area will be selected. You will see the 
Rolled Side Rail Attributes dialog which allows you to set the attributes th
the selected cold rolled side rails are to take. 

Note The initial details in this dialog are those for the cold rol
side rail nearest to grid line 1 and column line A in the ar
you select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line from the face of t
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 insi
face of the sheeting and is used to place the sheeting rails exactly when 
are transferred to 3D+. 
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Since you are working with all the cold rolled side rails in a particular a
you cannot define the number of spans each cold rolled side rail covers 
or details of any stays. If you want define this information then you will 
to use the Single option. 

Help see “To modify cold rolled side rails attributes singly” on 
page 726. 

5. Once the details for your cold rolled side rails are correct click OK to ret
to the graphical display of the structure. All the highlighted cold rolled 
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 
cold rolled side rails that you require. 

To modify cold
rolled side rails

attributes singly

You must use the Structure window to modify the properties of the cold roll
side rails in your structure. 

1. Click the Attributes, Single and Standard Rail buttons (or choose the S
/ 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 w
see the Cold Rolled Side Rail Attributes dialog which allows you to set the
attributes that this cold rolled side rail is to take. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line. This is the distan
from the centre-line of the column to the inner face of the sheeting and
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 wi
allow you to specify a number of bays greater than that which is availab

Example If there are 3 frames to the right of the column on which
are creating rails, the maximum number of bays would beE
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Caution If you increase the number of bays a particular rail cover
and this causes it to overlap other rails, then you will ne
delete any unwanted rails yourself since P o r t a l  F r a m e
not do this automatically. 

6. Enter the Distance from the origin of the column to the rail, measured a
the centre-line of the column. 

7. If you need to provide stays to the inner flange of the column, then cho
the positions where restraints are to be provided. You can choose any or
of Start of Purlin/Rail, Internal and End of Purlin/Rail. These settings
be applied to the current cold rolled side rail. 

Note The Internal option only has an effect for rails which span
more bays. 

8. Once the details for your cold rolled side rail are correct click OK to retu
the graphical display of the structure. The cold rolled side rail will be 
updated to the attributes which you have just defined. 

9. Continue to identify cold rolled side rails until you have modified the 
properties of all those that you require. 

!
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12 Working with Hip Purlins

You create, delete or change the properties of hip purlins graphically. As wit
ancillary steelwork you must use the Structure window to work with hip pur

Creating hip
purlins

You can create hip purlins by: 

To create hip
rlins by grid line

You must use the Structure window to define the hip purlins in your structu

1. Click the Create, Grid Line and Hip Purlin buttons (or choose the Selec
Create, Select / Grid Line and Select / Hip Purlin menu options). 

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. 
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2. 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. 

Caution If you have modified a span’s hip purlins, by amending the
details, position or both, and you O K  this dialog, you will
• position the hip purlins to their initial settings (base

the points where the main runs of purlin along your 
building intersect with the hip raker, 

• change the M a n u f a c t u re r, Pro f i l e , Se c t i o n  

R e fe re n c e , and S e t t i n g  O u t  Ty p e  details of al
purlins along this grid line to those shown in this dial

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

!
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4. Pick the Setting Out Type details that you want to use. The various opt
are covered in the following diagrams. These have been rotated by 90° 
clockwise for clarity. 

Single Span

6 7 8 9 10

1 2 3 4 5

11 12 13 14 15

...
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Double Span

Double Span + Start with Double

10 11

12 13

14

15

7 8 9

654

1 2 3

10 11

12 13
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15

7 8 9
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1 2 3
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5. Once your details are correct click OK to return to the graphical display
the structure which will be updated to show the hip purlins which you h
defined. 

To create hip
purlins singly

You must use the Structure window to define the hip purlins in your structu

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 
hip purlin (this must be the one nearest to column line A, and the hip p
will run from this hip raker or jack rafter away from column line A). You
see the Hip Purlin Definition dialog. 

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 
inner face of the sheeting. 

5. Specify the Number of Bays which your hip purlin is to cross. Portal Fr
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
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 en
that the appropriate Stays boxes are ticked. 

Note You can only define internal stays when your hip purlin s
two or more bays. 

7. Enter the Distance to the hip purlin from the origin of your selected hi
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:

E

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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To delete hip
rlins by grid line

You must use the Structure window to delete the hip purlins in your structur

1. Click the Delete, Grid Line and Hip Purlin buttons (or choose the Sele
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. A
purlins along this line are deleted. 

3. Continue to identify grid lines until you have deleted all the hip purlins
you require. 

To delete hip
purlins by area

You must use the Structure window to delete the hip purlins in your structur

1. Click the Delete, Area and Hip Purlin buttons (or choose the Select / D
Select / Area and Select / Hip Purlin menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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
require. 

Single the hip purlin you pick is deleted 

Method Details
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To delete hip
purlins singly

You must use the Structure window to delete the hip purlins in your structur

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 purlin
you require. 

Changing hip
rlin 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
purlin attributes

by grid line

You must use the Structure window to modify the properties of the hip purli
your structure. 

1. Click the Attributes, Grid Line and Hip Purlin buttons (or choose the S
/ 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
modify lie. You will see the Hip Purlin Attributes dialog which allows you
set the attributes that all hip purlins along this grid line are to take. 

Note The initial details in this dialog are those for the bottom
purlin in the bay which is both nearest to column line A a
which contains hip purlins on the line you select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 
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4. Enter the details of the distance to the Sheeting Line, this is the distanc
from the centre-line of the initial hip raker or jack rafter1 to the inner fa
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 detail
any stays. If you want define this information then you will need to use 
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 th
graphical display of the structure. All the hip purlins on the grid line wi
updated to the attributes which you have just defined. 

To modify hip
purlin attributes

by area

You must use the Structure window to modify the properties of the hip purli
your structure. 

1. Click the Attributes, Area and Hip Purlin buttons (or choose the Selec
Attributes, Select / Area and Select / Hip Purlin menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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

1. 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 P
Attributes dialog which allows you to set the attributes that all the select
hip purlins are to take. 

Note The initial details in this dialog are those for the bottom
purlin in the bay which is both nearest to column line A a
which contains hip purlins on the line you select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line, this is the distanc
from the centre-line of the initial hip raker or jack rafter1 to the inner fa
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 detail
any stays. If you want define this information then you will need to use 
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 th
graphical display of the structure. All the selected hip purlins will be upd
to the attributes which you have just defined. 

6. Continue to identify areas until you have modified the properties of all 
hip purlins that you require. 

To modify hip
purlin attributes

singly

You must use the Structure window to modify the properties of the hip purli
your structure. 

1. Click the Attributes, Single and Hip Purlin buttons (or choose the Sele
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 th
Purlin Attributes dialog which allows you to set the attributes that this hi
purlin is to take. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line, this is the distanc
from the centre-line of the hip raker or jack rafter with which this singl
purlin is related to the inner face of the sheeting. This is used to place th
sheeting rails exactly when they are transferred to 3D+. 

5. Since you are working with a single hip purlin, you can define the numb
spans each hip purlin covers here. Simply enter the requisite Number o
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, th
you will need to delete any unwanted hip purlins yourself 
P o r t a l  F r a m e  will not do this automatically. 

6. Enter the Distance to the hip purlin purlin from the origin of the hip rak
jack rafter with which it is associated. 

7. If you need to provide stays to the inner flange of the hip raker or jack r
then choose the positions where restraints are to be provided. You can ch
any or all of Start of Purlin/Rail, Internal and End of Purlin/Rail. The
settings will be applied to all the selected hip purlins. 

8. 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. 

9. Continue to identify hip purlins until you have modified the properties 
the hip purlins that you require. 

!
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13 Working with Gable Rails

You create, delete or change the properties of gable rails graphically. As with
ancillary steelwork you must use the Structure window to work with gable ra

reating gable
rails

You can create gable rails by: 

To create gable
rails by grid line

You must use the Structure window to define the gable rails in your structur

1. Click the Create, Grid Line and Gable Rail buttons (or choose the Sele
Create, Select / Grid Line and Select / Gable Rail menu options). 

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. 
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2. Select the grid line from the display on which you want to create the gab
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 g

line since the position of the gable rails depends on the spacing of th
column restraints as follows:

ules for positioning gable
rails

• Portal Frame starts with the left-hand-most column of the curren
span (that nearest column line A). If this column has restraints th
gable rail is placed at the position of each such restraint, 

• if there are no restraints on this left-hand-most column then Por
Frame moves to the next column and looks for restraints there. I
column has no restraints, then Portal Frame moves to the left-ha
column of the next span and so on until all left-hand stanchions
exhausted. In this case there are no restraints on the line, and so 
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 g
rails from the previous span is continued in this one, 

• if the left-hand column of the current span does have restraints, 
Portal Frame uses these positions for any new rails it creates from
point. 

• furthermore, if you want the gable rails to continue up to the apex o
frame the distance between the top two restraints to the column mu
greater than the distance from the top restraint to the intersection o
rafter and column centre-lines as illustrated in the figures below. 
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You will see the Gable Rail Definition dialog. 

Caution If you have modified a span’s gable rails, by amending the
details, position or both, and you O K  this dialog, you will
• position the gable rails to their initial settings (base

the restraint layout of the column, 
• change the M a n u f a c t u re r, Pro f i l e , Se c t i o n  

R e fe re n c e , and S e t t i n g  O u t  Ty p e  details of al
gable rails along this grid line to those shown in this d

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

!
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4. Pick the Setting Out Type details that you want to use. The various opt
are covered in the following diagrams. 

Single Span
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5. Once your details are correct click OK to return to the graphical display o
structure which will be updated to show the gable rails which you have 
defined. 

To create gable
rails singly

You must use the Structure window to define the gable rails in your structur

Although this option is a create one, it is effectively limited to adding a new 
rail into a bay which already contains at least one gable rail. If you want to a
gable rails into a bay where there are none, then you need to use the option 
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). 

Double Span + Start with Double

Restraint

...

7 8

9 10

1 2

3 4

5 6
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2. Click the column or gable post which lies at the left hand end (that near
column line A) of the bay(s) to which you want to add your gable rail. P
Frame highlights this column or rail to indicate that the gable rail will st
here. You will see the Create Cold-Rolled Gable Rail dialog which allows y
define the details for this gable rail. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the Sheeting Line distance for the rail - this is the distance from 
centre-line of the column or gable rail which you picked to the inner fac
the sheeting. 

Note If you are working with the gable on line 1, or you want to
create gable rails on the grid-line-1-ward face of any ot
frame, then you need to specify a negative S h e e t i n g  L

distance. 
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5. Specify the Number of Bays which your gable rail is to cross. Portal Fra
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
within the gable peak as illustrated below. 

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. 

6. If you want to generate stays from your gable rail to the stanchions or ga
posts, then ensure that the appropriate Stays boxes are ticked. 

Note You can only define internal stays when your gable rail sp
two or more bays. 

7. 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 sett

eleting gable
rails

You can delete gable rails by:

3

3

3

1

Method Details

Grid Line all gable rails on the selected grid line are deleted 
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To delete gable
rails by grid line

You must use the Structure window to delete the gable rails in your structure

1. Click the Delete, Grid Line and Gable Rail buttons (or choose the Sele
Delete, Select / Grid Line and Select / Gable Rail menu options). 

2. Click the grid line along which the gable rail(s) you want to delete lie. A
gable rails along this line are deleted. 

3. Continue to identify grid lines until you have deleted all the gable rails t
you require. 

To delete gable
rails by area

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 / D
Select / Area and Select / Gable Rail menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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 w
lie totally within the area which you select are deleted. 

Area all gable rails which lie totally within the selected 
area are deleted 

Single the gable rail you pick is deleted 

Method Details
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3. Continue to identify areas until you have deleted all the gable rails that 
require. 

To delete gable
rails singly

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 
you require. 

anging gable
rail attributes

When you create gable rails you give the appropriate details for those gable 
If you need to make changes you can do so without deleting and re-creating 
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
rail attributes by

grid line

You must use the Structure window to modify the properties of the gable rai
your structure. 

1. Click the Attributes, Grid Line and Gable Rail buttons (or choose the S
/ 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 
modify lie. You will see the Gable Rail Attributes dialog which allows you
set the attributes that all gable rails along this grid line are to take. 

Note The initial details in this dialog are those for the bottom 
rail in the bay which is both nearest to column line A and 
contains gable rails on the line you select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 
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4. Enter the details of the distance to the Sheeting Line, this is the distanc
from the centre-line of the initial column or gable post1 to the inner fac
the sheeting. 

Note If you are working with the gable on line 1, or you want to
create gable rails on the grid-line-1-ward face of any ot
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 ca
define the number of spans each gable rail covers here or details of any s
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. 

5. 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
updated to the attributes which you have just defined. 

To modify gable
rail attributes by

area

You must use the Structure window to modify the properties of the gable rai
your structure. 

1. Click the Attributes, Area and Gable Rail buttons (or choose the Selec
Attributes, Select / Area and Select / Gable Rail menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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 w

1. 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 select
gable rails are to take. 

Note The initial details in this dialog are those for the bottom 
rail in the bay which is both nearest to column line A and 
contains gable rails in the area you select. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line, this is the distanc
from the centre-line of the initial column or gable post1 to the inner fac
the sheeting. 

1. That to which the initial gable rail is related. 



 
her 

 

nnot 
tays. 
 

 
ated 

the 

ls in 

ct / 
Chapter 13 : Working with Gable Rails : 757

Note If you are working with the gable on line 1, or you want to
create gable rails on the grid-line-1-ward face of any ot
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 ca
define the number of spans each gable rail covers here or details of any s
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. 

5. 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 upd
to the attributes which you have just defined. 

6. Continue to identify areas until you have modified the properties of all 
gable rails that you require. 

To modify gable
rail attributes

singly

You must use the Structure window to modify the properties of the gable rai
your structure. 

1. Click the Attributes, Single and Gable Rail buttons (or choose the Sele
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 G
Rail Attributes dialog which allows you to set the attributes that this gabl
is to take. 

3. Pick the Manufacturer, Profile, Section Reference and Thickness det
from the appropriate lists. 

4. Enter the details of the distance to the Sheeting Line, this is the distanc
from the centre-line of the column or gable post with which this single 
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 on line 1, or you want to
create gable rails on the grid-line-1-ward face of any ot
frame, then you need to specify a negative Sheeting Line
distance. 
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5. Since you are working with a single gable rail, you can define the numb
spans each gable rail covers here. Simply enter the requisite Number of B

Caution If you increase the number of bays here, then length of t
current gable rail will be increased. If this causes the gab
to overlay other rails, these will not be deleted automat
you will need to identify and delete these as necessary. 

6. Enter the Distance for the new gable rail. These dimensions are measur
from datum zero and not from the column base. 

7. If you need to provide stays to the inner flange of the column or gable p
which this rail crossed, then choose the positions where restraints are to
provided. You can choose any or all of Start of Purlin/Rail, Internal (fo
rail which crosses more than one bay) and End of Purlin/Rail. These set
will be applied to the current gable rail. 

8. 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. 

9. Continue to identify gable rails until you have modified the properties o
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 w
all ancillary steelwork you must use the Structure window to work with eave
beams. 

reating eaves
beams

You can create eaves beams by: 

To create eaves
beams by grid

points

You must use the Structure window to define the eaves beams in your struct

1. Click the Create, Grid Points and Eaves Beam buttons (or choose the S
/ 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
beams to start. 

Method Details

Grid Point 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. 
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3. Now move the cursor to the grid point at the base of the column where 
want your run of beams to end. You will see a rubber line which follows
cursor. This indicates the extent of your run of beams. When you are ov
the correct grid point click again and you will see the Eaves Beam Definit
dialog which allows you to define the eaves beam’s details. 

Note If you pick grid points which encompass existing eaves be
then the dialog will show the details for the first such ea
beam. 

Caution If you have modified such eaves beams, by amending the
details, position or both, and you O K  this dialog, you will
reset the details for these encompassed eaves beams t
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
centre-line of the first column between which you are creating eaves be
to the inner face of the sheeting. 

Note Since you are defining the details for a number of eaves 
beams, you cannot set the N u m b e r  o f  Ba y s  and H e

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 
current information. 

To create eaves
ams by grid line

You must use the Structure window to define the eaves beams in your struct

1. Click the Create, Grid Line and Eaves Beam buttons (or choose the Se
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 eav
beams. You will see the Eaves Beam Definition dialog which allows you to
define the eaves beam’s details. 

Note If you pick grid points which encompass existing eaves be
then the dialog will show the details for the first such ea
beam. 

Caution If you have modified such eaves beams, by amending the
details, position or both, and you O K  this dialog, you will
reset the details for these encompassed eaves beams t
those you set using this option. 

2. Pick the beam Manufacturer, Section Reference and Pitch from the 
appropriate lists. 

3. Enter the Sheeting Line distance for the beam - this is the distance from
centre-line of the first column between which you are creating eaves be
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 N u m b e r  o f  Ba y s  and H e

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 
current information. Once the details for all your eaves beams are corre
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
beams singly

You must use the Structure window to define the eaves beams in your struct

1. Click the Create, Single and Eaves Beam buttons (or choose the Selec
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
grid line 1 to indicate the bay in which you want to create your new eav
beam. 

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
centre-line of the first column between which you are creating eaves be
to the inner face of the sheeting. 

5. Specify the Number of Bays which your beam is to cross. Portal Frame 
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 wh
you are creating beams, the maximum number of bays w
be 3.
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6. Enter the Height to the new eaves beam from the base of the column on
grid point you picked in step 2 above. 

7. Once your settings are correct click OK to create the eaves beam using t
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. 

eleting eaves
beams

You can delete eaves beams by:

To delete eaves
ams by grid line

You must use the Structure window to delete the eaves beams in your structu

1. Click the Delete, Grid Line and Eaves Beam buttons (or choose the Se
Delete, Select / Grid Line and Select / Eaves Beam menu options). 

2. Click the grid line along which the eaves beam(s) you want to delete lie.
eaves beams along this line are deleted. 

3. Continue to identify grid lines until you have deleted all the eaves beam
you require. 

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 
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To delete eaves
beams by area

You must use the Structure window to delete the eaves beams in your structu

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 a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All eaves beam
which lie entirely within the area which you select are deleted. 

3. Continue to identify areas until you have deleted all the eaves beams tha
require. 

To delete eaves
beams singly

You must use the Structure window to delete the eaves beams in your structu

1. Click the Delete, Single and Eaves Beam buttons (or choose the Selec
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 be
that you require. 

anging eaves
am attributes

When you create eaves beams you give the appropriate details for those eave
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:

To modify eaves
am attributes by

grid line

You must use the Structure window to modify the properties of the eaves be
in your structure. 

1. Click the Attributes, Grid Line and Eaves Beam buttons (or choose th
Select / Attributes, Select / Grid Line and Select / Eaves Beam menu optio

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 
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2. Click the column line along which the eaves beam(s) whose details you 
to modify lie. You will see the Eaves Beam Attributes dialog which allows
to set the attributes that all eaves beams along this column line are to ta

Note The initial details in this dialog are those for the eaves b
nearest to grid line 1 on the column line you select. 

Caution If you have modified eaves beams, by amending their det
position or both, and you O K  this dialog, you will reset t
details for all the eaves beams on this line to those show
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
centre-line of the first column between which you are creating eaves be
to the inner face of the sheeting. 

!
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Note Since you are amending the details for a number of eave
beams, you cannot set the N u m b e r  o f  Ba y s  and H e

details here. You must instead use the S i n g l e  definitio
method 

Help see “To modify eaves beam attributes singly” on page 77

5. Once your settings are correct click OK to modify the attributes of the e
beams to the values shown in the dialog. 

To modify eaves
am attributes by

area

You must use the Structure window to modify the properties of the eaves be
in your structure. 

1. Click the Attributes, Area and Eaves Beam buttons (or choose the Sel
Attributes, Select / Area and Select / Eaves Beam menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
Drag the cursor to the opposite corner. When you are happy with the 
rectangle that has been drawn, release the mouse button. All eaves beam
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. 

Note The initial details in this dialog are those for the eaves b
nearest to grid line 1 on the column line you select. 

Caution If you have modified eaves beams, by amending their det
position or both, and you O K  this dialog, you will reset t
details for all the selected eaves beams to those shown
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
centre-line of the first column between which you are creating eaves be
to the inner face of the sheeting. 

!
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Note Since you are amending the details for a number of eave
beams, you cannot set the N u m b e r  o f  Ba y s  and H e

details here. You must instead use the S i n g l e  definitio
method 

Help see “To modify eaves beam attributes singly” on page 77

6. Once your settings are correct click OK to modify the attributes of the e
beams to the values shown in the dialog. 

To modify eaves
beam attributes

singly

You must use the Structure window to modify the properties of the eaves be
in your structure. 

1. Click the Attributes, Single and Eaves Beam buttons (or choose the Se
Attributes, Select / Single and Select / Eaves Beam menu options). 

2. Select a eaves beam whose properties you wish to modify. You will see t
Eaves Beam Attributes dialog which allows you to set the attributes that t
eaves beams is to take. 
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3. Specify the Number of Bays which your beam is to cross. Portal Frame 
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 wh
you are creating beams, the maximum number of bays w
be 3.

4. Enter the Height to the new eaves beam from the base of the column on
grid point you picked in step 2 above. 

5. Once your settings are correct click OK to modify the attributes of the e
beam to the values shown in the dialog. 

E
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15 Working with Jack Rafters

You can delete, change the properties of or move jack rafters graphically. As
all ancillary steelwork you must use the Structure window to work with jack
rafters. 

Creating jack
rafters

You can create jack rafters by: 

To create jack
rafters singly

You must use the Structure window to define the jack rafters in your structu

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 ja
rafter. You will see the Jack Rafter Definition dialog. 

Method Details

Single this option allows you to add a new jack rafter 
into a particular span. 
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3. Enter the Distance to the new jack rafter from the intersection point yo
picked in step 2 above. 

4. Enter the Level at which the base of the new jack rafter is to lie. 

5. By default the jack rafters are oriented with their webs perpendicular to 
of the main frame members. If you want to orient your jack rafters so th
their webs are parallel to those of the main frame members, then tick th
Rotation box. 

6. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 
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7. To enter the size of your jack rafters click the Section icon to the right o
Size box. You will see the Steel Section Data List for the region you selec
above.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Jack Rafter Definition dialog which will show you
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
rafter. 
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Deleting jack
rafters

You can delete jack rafters by:

To delete jack
fters by grid line

You must use the Structure window to delete the jack rafters in your structu

1. Click the Delete, Grid Line and Jack Rafter buttons (or choose the Sele
Delete, Select / Grid Line and Select / Jack Rafter menu options). 

2. Click the grid line associated with the hipped area1 whose jack rafter(s)
want to delete lie. All jack rafters associated with this grid line are delete

3. Continue to identify grid lines until you have deleted all the jack rafters
you require. 

To delete jack
rafters by area

You must use the Structure window to delete the jack rafters in your structu

1. Click the Delete, Area and Jack Rafter buttons (or choose the Select / 
Delete, Select / Area and Select / Jack Rafter menu options). 

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 

1. This is the grid line at the monopitch end of the hipped area. 
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2. Position the cursor at one corner of the rectangle that will define your a
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
require. 

To delete jack
rafters singly

You must use the Structure window to delete the jack rafters in your structu

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 rafter
you require. 

Changing jack
fter attributes

When you create jack rafters you give the appropriate details for then. If you
to make changes you can do so without deleting and re-creating these jack ra

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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To modify jack
ter attributes by

grid line

You must use the Structure window to modify the properties of the jack rafte
your structure. 

1. Click the Attributes, Grid Line and Jack Rafter buttons (or choose the
Select / Attributes, Select / Grid Line and Select / Jack Rafter menu option

2. Click the grid line along associated with the hipped area whose jack raft
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
are to take. 

Note The initial details in this dialog are those for the jack raf
nearest to column line A on the line you select. 

3. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Single the jack rafter you pick is modified to take the 
details you specify 

Method Details
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Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

4. To enter the size of your jack rafters click the Section icon to the right o
Size box. You will see the Steel Section Data List for the region you selec
above.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Jack Rafter Attributes dialog which will show you
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 th
graphical display of the structure. All the jack rafters associated with the
line will be updated to the attributes which you have just defined. 
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To modify jack
ter attributes by

area

You must use the Structure window to modify the properties of the jack rafte
your structure. 

1. Click the Attributes, Area and Jack Rafter buttons (or choose the Sele
Attributes, Select / Area and Select / Jack Rafter menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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. 

Note The initial details in this dialog are those for the jack raf
your selection which is nearest to grid line 1 and column
A. 

4. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 
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5. To enter the size of your jack rafters click the Section icon to the right o
Size box. You will see the Steel Section Data List for the region you selec
above.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Jack Rafter Attributes dialog which will show you
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 th
graphical display of the structure. All the selected jack rafters will be upd
to the attributes which you have just defined. 

8. Continue to identify areas until you have modified the properties of all 
jack rafters that you require. 
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To modify jack
rafter attributes

singly

You must use the Structure window to modify the properties of the jack rafte
your structure. 

1. Click the Attributes, Single and Jack Rafter buttons (or choose the Se
Attributes, Select / Single and Select / Jack Rafter menu options). 

2. Select a jack rafter whose properties you wish to modify. You will see the
Rafter Attributes dialog which allows you to set the attributes that this ja
rafters is to take. 

3. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 
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4. To enter the size of your jack rafters click the Section icon to the right o
Size box. You will see the Steel Section Data List for the region you selec
above.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Jack Rafter Attributes dialog which will show you
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 
the jack rafters that you require. 
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Changing jack
fter positions

When you create jack rafters on a grid line, the jack rafters are equally space
across the span (thus if you define 3 jack rafters Portal Frame will position th
the quarter, half and three-quarter points across your span). If this positioni
that which you require, then you need take no further action. If, however, yo
need a different spacing, then you can move a particular jack rafter to the 
required position. 

To move jack
rafters singly

You must use the Structure window to modify the positions of the jack rafte
your structure. 

1. Click the Move, Single and Jack Rafter buttons (or choose the Select / M
Select / Single and Select / Jack Rafter menu options). 

2. Select the jack rafter which you wish to move. You will see the Move Jac
Rafter dialog which allows you to specify the distance by which the jack r
is to move. 

3. Enter the Offset distance by which the jack rafter is to move from its cu
location and then click OK. 
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Note The O f f s e t  you specify can be positive (to place the ne
post farther from column line A) or negative (to place th
post closer to column line A). If there are other jack raft
the span the O f f s e t  you specify cannot cause the new
to lie beyond any existing post. If you specify an O f f s e t

which breaks this requirement then the O f f s e t  you ha
defined will show in error and O K  will be dimmed. 

Note The Po s i t i o n  information is updated to show the locat
at which the jack rafter will be placed when you click O K

4. Continue to identify jack rafters and move them until you have the layo
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 al
ancillary steelwork you must use the Structure window to work with hip rak

Note You can not create hip rakers in this way, instead you m
use the H i p  W i z a r d . 

Deleting hip
rakers

You can delete hip rakers by:

To delete hip
kers by grid line

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 Selec
Delete, Select / Grid Line and Select / Hip Raker menu options). 

2. Click the grid line associated with the hipped area1 whose hip rakers yo
want to delete. All hip rakers associated with this grid line are deleted. 

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 

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 t
hip rakers will also be removed. This includes all jack rafte
hip purlins and all decomposed loads. P l e a s e  u s e  t h i s  

f e a t u r e  w i t h  c a r e . 

3. Continue to identify grid lines until you have deleted all the hip rakers t
you require. 

To delete hip
rakers by area

You must use the Structure window to delete the hip rakers in your structure

1. Click the Delete, Area and Hip Raker buttons (or choose the Select / D
Select / Area and Select / Hip Raker menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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 w
lie entirely within the area which you select are deleted. 

Caution If you delete hip rakers, then all details associated with t
hip rakers will also be removed. This includes all jack rafte
hip purlins and all decomposed loads. P l e a s e  u s e  t h i s  

f e a t u r e  w i t h  c a r e . 

3. Continue to identify areas until you have deleted all the hip rakers that 
require. 

To delete hip
rakers singly

You must use the Structure window to delete the hip rakers in your structure

!

!
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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
hip raker will also be removed. This includes all jack rafter
hip purlins and all decomposed loads. P l e a s e  u s e  t h i s  

f e a t u r e  w i t h  c a r e . 

3. Continue to identify hip rakers until you have deleted all the hip rakers 
you require. 

Changing hip
ker attributes

When you create hip rakers you give the appropriate details for those hip ra
If you need to make changes you can do so without deleting and re-creating 
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
ker attributes by

grid line

You must use the Structure window to modify the properties of the hip rake
your structure. 

1. Click the Attributes, Grid Line and Hip Raker buttons (or choose the S
/ 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 
modify lie. You will see the Hip Raker Attributes dialog which allows you 
the attributes that all hip rakers along this grid line are to take. 

Note The initial details in this dialog are those for the hip rake
nearest to column line A on the grid line you select. 

3. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 
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4. To enter the size of your hip rakers click the Section icon to the right of
Size box. You will see the Steel Section Data List for the region you selec
above.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
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
updated to the attributes which you have just defined. 

To modify hip
ker attributes by

area

You must use the Structure window to modify the properties of the hip rake
your structure. 
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1. Click the Attributes, Area and Hip Raker buttons (or choose the Select
Attributes, Select / Area and Select / Hip Raker menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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 w
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. 

Note The initial details in this dialog are those for the hip rake
your selection which is nearest to column line A and grid
1. 

4. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 
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5. To enter the size of your hip rakers click the Section icon to the right of
Size box. You will see the Steel Section Data List for the region you selec
above.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
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 upd
to the attributes which you have just defined. 

8. Continue to identify areas until you have modified the properties of all 
hip rakers that you require. 
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To modify hip
raker attributes

singly

You must use the Structure window to modify the properties of the hip rake
your structure. 

1. Click the Attributes, Single and Hip Raker buttons (or choose the Sele
Attributes, Select / Single and Select / Hip Raker menu options). 

2. Select a hip raker whose properties you wish to modify. You will see the
Raker Attributes dialog which allows you to set the attributes that this hi
rakers is to take. 

3. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 
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4. To enter the size of your hip rakers click the Section icon to the right of
Size box. You will see the Steel Section Data List for the region you selec
above.  

Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
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. Continue to identify hip rakers until you have modified the properties o
the hip rakers that you require. 
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17 Working with Floor Joists

You create, delete or change the properties of floor joists graphically. As with
ancillary steelwork you must use the Structure window to work with floor jo

Creating floor
joists

You can create floor joists by: 

Caution I n  t h i s  re l e a s e  o f  P o r t a l  F r a m e  t h e  f l o o r s  a re  n o

i n vo l ve d  i n  t h e  d e s i g n  o f  t h e  p o r t a l  f ra m e s . Floor
merely a way of adding ancillary steelwork into your mod

To create floor
joists singly

You must use a Floor window to define the floor joists in your structure.

1. Click the Create, Single and Floor Joist buttons (or choose the Select /
Create, Select / Single and Select / Floor Joist menu options). 

Method Details

Single this option allows you to add new floor joists 
into a particular span. 

!
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2. Click the column line or the edge of an area where you want to create th
new floor joist. 

3. Choose the Finish of the floor joist you want to use - you can use either
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

4. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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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 Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

6. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

7. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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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
joists

You can delete floor joists by:

To delete floor
oists by grid line

You must use a Floor window to delete the floor joists in your structure. 

1. Click the Delete, Grid Line and Floor Joist buttons (or choose the Sele
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 li
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 
you require. 

To delete floor
joists by area

You must use a Floor window to delete the floor joists in your structure. 

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 
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1. Click the Delete, Area and Floor Joist buttons (or choose the Select / D
Select / Area and Select / Floor Joist menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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
require. 

To delete floor
joists singly

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
you require. 

hanging floor
oist attributes

When you create floor joists you give the appropriate details for those floor j
If you need to make changes you can do so without deleting and re-creating 
floor joists.
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You can modify floor joists details by:

To modify floor
ist attributes by

grid line

You must use a Floor window to modify the properties of the floor joists in y
structure. 

1. Click the Attributes, Grid Line and Floor Joist buttons (or choose the S
/ Attributes, Select / Grid Line and Select / Floor Joist menu options). 

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 
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2. Click the grid line along which the floor joist(s) whose details you want
modify lie. You will see the Floor Joist Attributes dialog which allows you
set the attributes that all floor joists along this grid line are to take. 

Note The initial details in this dialog are those for the floor joi
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
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

4. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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5. To enter the size of your floor joists click the … button to the right of th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

6. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

7. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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8. Once the details for your floor joists are correct click OK to return to th
graphical display of the structure. All the floor joists on the grid line wil
updated to the attributes which you have just defined. 

To modify floor
ist attributes by

area

You must use a Floor window to modify the properties of the floor joists in y
structure. 

1. Click the Attributes, Area and Floor Joist buttons (or choose the Selec
Attributes, Select / Area and Select / Floor Joist menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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. 

Note The initial details in this dialog are those for the floor joi
your selection which is nearest to column line A and grid
1. 
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4. Choose the Finish of the floor joists you want to use - you can use either
Rolled or Cold Formed sections. 

Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
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 yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

!
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6. To enter the size of your floor joists click the … button to the right of th
Section column whose size you want to set. You will either see the Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

7. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

8. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

Steel Sections Cold Formed Sections
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9. Once the details for your floor joists are correct click OK to return to th
graphical display of the structure. All the selected floor joists will be upd
to the attributes which you have just defined. 

10. Continue to identify areas until you have modified the properties of all 
floor joists that you require. 

To modify floor
joist attributes

singly

You must use a Floor window to modify the properties of the floor joists in y
structure. 

1. Click the Attributes, Single and Floor Joist buttons (or choose the Sel
Attributes, Select / Single and Select / Floor Joist menu options). 

2. Select a floor joist whose properties you wish to modify. You will see the
Joist Attributes dialog which allows you to set the attributes that this floo
joists is to take. 

3. Choose the Finish of the floor joist you want to use - you can use either
Rolled or Cold Formed sections. 
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Caution If you have chosen section sizes and you subsequently 
change the Fi n i s h  the existing details will be permanen
removed you will have to choose new ones. 

4. If you want to use steel from a country other than that which is set in yo
Preferences, then choose the country of Origin from the list of available
countries. 

Note The initial O r i g i n  setting will be that of the country wh
set in your P r e f e r e n c e s . 

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 Stee
Section Data List or the Cold Rolled Section Data List for the country whic
currently set in your Preferences.  

!

Steel Sections Cold Formed Sections
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6. Pick the Ty p e  of section that you want to use from the left hand list and
specific S e c t i o n  from the right. Once you have made your selection cli
Select to return to the Floor Wizard dialog which will show your selected

7. Pick the Grade of material from the list of available grades. 

Note If you choose Hybox sections, then the G ra d e  box will s
S 3 5 5 , and you can not change this since these section
only available in this grade. 

8. 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. 

9. Continue to identify floor joists until you have modified the properties 
the floor joists that you require. 
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18 Working with Floor Areas

You create, delete or change the properties of floor areas graphically. As with
ancillary steelwork you must use the Structure window to work with floor ar

Creating floor
areas

You can create floor areas by: 

Caution I n  t h i s  re l e a s e  o f  P o r t a l  F r a m e  t h e  f l o o r s  a re  n o

i n vo l ve d  i n  t h e  d e s i g n  o f  t h e  p o r t a l  f ra m e s . Floor
merely a way of adding ancillary steelwork into your mod

To create a floor, and its associated Floor window you can either use the Floo
Wizard, or you can create a floor directly using the Project Workspace. 

To create a floor
sing the Project

Workspace

1. Right click over the Floor icon ( ) in the Project Workspace. 

2. From the context menu that appears click New Floor… 

Method Details

Single this option allows you to add new floor areas 
into a particular location. 

!
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3. Enter the Level and Reference of the floor and click OK. The new floor
be added to your structure, and a Floor window will be opened for it. You
use this window to define the various floored areas you require. 

To create floor
areas singly

You must use a Floor window to define the floor areas in your structure. You
either use the Floor Wizard to create a floor, or you can create one using the 
Project Workspace. 

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. 

3. If the floor extends all the way across the area you have picked, then leav
ticks against the Attach LHS and Attach RHS columns, otherwise clear
ticks against the side which is unattached and the dialog will reconfigur
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 ext
over a single span, you can therefore not remove the tick
against both A t t a c h  L H S  and A t t a c h  R H S  otherw
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, th
click R e g u l a r  and enter the number of props you want to create and Po
Frame will calculate the appropriate centres for you. 

Example If you have a 30 m span frame and you specify a Co u n t

then P o r t a l  F r a m e  will place these props at 6m, 12 m
m, and 24 m effectively splitting the floor beam into 5 e
bays of 6 m. 

6. If instead you want to create floor props at unequal centres, then click 
I r re g u l a r  and the dialog reconfigures to allow you to define the centre
require between successive floor props. 

Enter the distances between the props, separating them with commas. 

E
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Example If you enter centres of 4.5,6,6,4.5 you will create props
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 t
same as 4*6 , so you could enter 4.5,2*6, 4.5 to creat
frames at the same centres as those above. 

7. Once the details for your floor areas are correct click OK to return to th
graphical display of the structure. All the floor areas on the grid line wil
updated to the attributes which you have just defined. 

Deleting floor
areas

You can delete floor areas by:

Note These options only delete particular floor areas, they do
delete the floor itself. If you want to delete the entire flo
then you must do so using the P r o j e c t  W o r k s p a c e . 

Help see “To delete an entire floor”  on page 815. 

To delete floor
reas by grid line

You must use the Structure window to delete the floor areas in your structur

E

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 
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1. Click the Delete, Grid Line and Floor Area buttons (or choose the Sele
Delete, Select / Grid Line and Select / Floor Area menu options). 

2. Click the grid line along which the floor area(s) you want to delete lie. A
floor areas along this line are deleted. 

3. Continue to identify grid lines until you have deleted all the floor areas 
you require. 

To delete floor
areas by area

You must use the Structure window to delete the floor areas in your structur

1. Click the Delete, Area and Floor Area buttons (or choose the Select / D
Select / Area and Select / Floor Area menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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. 

3. Continue to identify areas until you have deleted all the floor areas that
require. 

To delete floor
areas singly

You must use the Structure window to delete the floor areas in your structur

1. 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
you require. 

 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 th
Delete Floor dialog, which asks you to confirm the deletion. 

3. After you have confirmed that this is the floor you intended to delete cl
Yes. The entire floor will be removed, including all its floored areas, floo
beams, floor joists and floor props. This information cannot be recovere
please use this facility with care. 

hanging floor
rea attributes

When you create floor areas you give the appropriate details for those floor a
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:

Note These options only deal with particular floor areas, they
not change the details of the floor itself. If you want to 
change the Level or Reference of the floor, then you mus
so using the P r o j e c t  W o r k s p a c e . 

Help see “To delete an entire floor”  on page 815. 

To modify floor
rea attributes by

grid line

You must use the Structure window to modify the properties of the floor are
your structure. 

1. Click the Attributes, Grid Line and Floor Area buttons (or choose the S
/ Attributes, Select / Grid Line and Select / Floor Area menu options). 

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 
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2. Click the grid line to the grid line 1-ward side of the floor area you wan
modify. The floor area you are working with will be highlighted. You wi
the Floor Area Attributes dialog which allows you to set the attributes tha
floor areas along this grid line are to take. 

Note The initial details in this dialog are those for the floor ar
nearest to column line A on the line you select. 

3. If the floor extends all the way across the area you have indicated, then 
the ticks against the Attach LHS and Attach RHS columns, otherwise c
the ticks and the dialog will reconfigure to allow you to specify the widt
the floored area. 
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Note If you are defining a floored area which extends over mor
than one span, then if you leave the A t t a c h  L H S  butt
ticked the floor will span across the entire width of the 
floored span. Similarly if you leave the A t t a c h  R H S  bu
ticked the floor will span across the entire width of the 
floored span. If you remove the ticks against A t t a c h  L

or A t t a c h  R H S  then the width you specify is that fro
the first internal column in the span outward towards t
edge of the frame. 

Example If you have a 3 span frame the columns will lie on column
A, B, C and D. If you define a floor across the entire widt
the frame, then this will run between grid lines A and D. I
then remove the tick against both the A t t a c h  L H S  a
A t t a c h  R H S  buttons the width which you specify for
S pa n  N o.  1 is measured from column line B towards co
line A, and the width you specify for S pa n  N o.  3 is meas
from grid line C towards grid line D. 

Note If your floor area is only over a single span, then either 
A t t a c h  L H S  or A t t a c h  R H S  must be ticked, other
you would have a completely free standing floor with no 
connection whatever to your portal structure. 

4. If necessary enter the Width for each edge of the floor as appropriate. 

5. If you want to space your floor props at equal centres across the span, th
click R e g u l a r  and enter the number of props you want to create and Po
Frame will calculate the appropriate centres for you. 

E
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Example If you have a 30 m span frame and you specify a Co u n t

then P o r t a l  F r a m e  will place these props at 6m, 12 m
m, and 24 m effectively splitting the floor beam into 5 e
bays of 6 m. 

6. If instead you want to create floor props at unequal centres, then click 
I r re g u l a r  and the dialog reconfigures to allow you to define the centre
require between successive floor props. 

Enter the distances between the props, separating them with commas. 

Example If you enter centres of 4.5,6,6,4.5 you will create props
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 t
same as 4*6 , so you could enter 4.5,2*6, 4.5 to creat
frames at the same centres as those above. 

7. Once the details for your floor areas are correct click OK to return to th
graphical display of the structure. All the floor areas on the grid line wil
updated to the attributes which you have just defined. 

To modify floor
rea attributes by

area

You must use the Structure window to modify the properties of the floor are
your structure. 

E

E
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1. Click the Attributes, Area and Floor Area buttons (or choose the Selec
Attributes, Select / Area and Select / Floor Area menu options). 

2. Position the cursor at one corner of the rectangle that will define your a
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 A
Attributes dialog which allows you to set the attributes that all the select
floor areas are to take. 

Note The initial details in this dialog are those for the floor ar
nearest to column line A and grid line 1 in the area you s

3. If the floor extends all the way across the area you have indicated, then 
the ticks against the Attach LHS and Attach RHS columns, otherwise c
the ticks and the dialog will reconfigure to allow you to specify the widt
the floored area. 
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Note If you are defining a floored area which extends over mor
than one span, then if you leave the A t t a c h  L H S  butt
ticked the floor will span across the entire width of the 
floored span. Similarly if you leave the A t t a c h  R H S  bu
ticked the floor will span across the entire width of the 
floored span. If you remove the ticks against A t t a c h  L

or A t t a c h  R H S  then the width you specify is that fro
the first internal column in the span outward towards t
edge of the frame. 

Example If you have a 3 span frame the columns will lie on column
A, B, C and D. If you define a floor across the entire widt
the frame, then this will run between grid lines A and D. I
then remove the tick against both the A t t a c h  L H S  a
A t t a c h  R H S  buttons the width which you specify for
S pa n  N o.  1 is measured from column line B towards co
line A, and the width you specify for S pa n  N o.  3 is meas
from grid line C towards grid line D. 

Note If your floor area is only over a single span, then either 
A t t a c h  L H S  or A t t a c h  R H S  must be ticked, other
you would have a completely free standing floor with no 
connection whatever to your portal structure. 

4. If necessary enter the Width for each edge of the floor as appropriate. 

5. If you want to space your floor props at equal centres across the span, th
click R e g u l a r  and enter the number of props you want to create and Po
Frame will calculate the appropriate centres for you. 

E



 of 4 
, 18 
qual 

s you 

 at 

he 
e 

the 

as in 
Chapter 18 : Working with Floor Areas : 822

Example If you have a 30 m span frame and you specify a Co u n t

then P o r t a l  F r a m e  will place these props at 6m, 12 m
m, and 24 m effectively splitting the floor beam into 5 e
bays of 6 m. 

6. If instead you want to create floor props at unequal centres, then click 
I r re g u l a r  and the dialog reconfigures to allow you to define the centre
require between successive floor props. 

Enter the distances between the props, separating them with commas. 

Example If you enter centres of 4.5,6,6,4.5 you will create props
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 t
same as 4*6 , so you could enter 4.5,2*6, 4.5 to creat
frames at the same centres as those above. 

7. Continue to identify areas until you have modified the properties of all 
floor areas that you require. 

To modify floor
area attributes

singly

You must use the Structure window to modify the properties of the floor are
your structure. 

E
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1. Click the Attributes, Single and Floor Area buttons (or choose the Sel
Attributes, Select / Single and Select / Floor Area menu options). 

2. Select a floor area whose properties you wish to modify. You will see the
Area Attributes dialog which allows you to set the attributes that this floo
area is to take. 

3. If the floor extends all the way across the area you have indicated, then 
the ticks against the Attach LHS and Attach RHS columns, otherwise c
the ticks and the dialog will reconfigure to allow you to specify the widt
the floored area. 

Note If you are defining a floored area which extends over mor
than one span, then if you leave the A t t a c h  L H S  butt
ticked the floor will span across the entire width of the 
floored span. Similarly if you leave the A t t a c h  R H S  bu
ticked the floor will span across the entire width of the 
floored span. If you remove the ticks against A t t a c h  L

or A t t a c h  R H S  then the width you specify is that fro
the first internal column in the span outward towards t
edge of the frame. 
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Example If you have a 3 span frame the columns will lie on column
A, B, C and D. If you define a floor across the entire widt
the frame, then this will run between grid lines A and D. I
then remove the tick against both the A t t a c h  L H S  a
A t t a c h  R H S  buttons the width which you specify for
S pa n  N o.  1 is measured from column line B towards co
line A, and the width you specify for S pa n  N o.  3 is 
measured from grid line C towards grid line D. 

Note If your floor area is only over a single span, then either 
A t t a c h  L H S  or A t t a c h  R H S  must be ticked, other
you would have a completely free standing floor with no 
connection whatever to your portal structure. 

4. If necessary enter the Width for each edge of the floor as appropriate. 

5. If you want to space your floor props at equal centres across the span, th
click R e g u l a r  and enter the number of props you want to create and Po
Frame will calculate the appropriate centres for you. 

Example If you have a 30 m span frame and you specify a Co u n t

then P o r t a l  F r a m e  will place these props at 6m, 12 m
m, and 24 m effectively splitting the floor beam into 5 e
bays of 6 m. 

E
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6. If instead you want to create floor props at unequal centres, then click 
I r re g u l a r  and the dialog reconfigures to allow you to define the centre
require between successive floor props. 

Enter the distances between the props, separating them with commas. 

Example If you enter centres of 4.5,6,6,4.5 you will create props
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 t
same as 4*6 , so you could enter 4.5,2*6, 4.5 to creat
frames at the same centres as those above. 

7. Continue to identify floor areas until you have modified the properties 
the floor areas that you require. 

To modify an
entire floor’s

details

In order to edit a floor’s Level or Reference you must use the Project Worksp

1. Right click over the floor reference in the Project Workspace. 

E
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2. Pick Edit Floor from the context menu which appears. 

3. Amend the Level and Reference of the floor and click OK. The floor w
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 Enginee
Handbook. 

Types of span Portal Frame can design or check multi-span portal frames. You make up yo
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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pes of section Portal Frame allows you to use:
• I  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
sections making up the valley and its horizontal, vertical and rotational 
properties. 

pes 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 type
• 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: 
• full area, 
• sheeting, 
• area uniform distributed load, 
• area varying distributed load, 
• line uniform distributed load, 
• line varying distributed load, 
• point load, 
• moment, 
• wind, 
• crane. 

Design
combinations

You define your applied loads in loadcases, you then combine these loadcas
into a series of design combinations. You can apply the ultimate and servicea
limit state partial safety factors which you want to use for each loadcase in t
design combination. 

Design You can either use Portal Frame to find acceptable sections for the geometry
loading that you have defined (design frame mode), or you can use Portal Fr
to check whether a set of sections that you have specified are adequate (chec
frame mode). 

utomatic design When Portal Frame finds section sizes for you it takes the section properties 
P r o p e r t y  F i l e s . The property files that are used depend on the country tha
have selected in your preferences. The sections in these files are sorted by se
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size, and then by weight. This order is probably not the best for design. Port
Frame therefore uses another file which lists the sections in the order in whi
they are to be considered during the design (O r d e r  F i l e s ). If the first sectio
selected from the order file is found to be inadequate for a particular memb
then the next section size in the order file is taken and checked. The actual o
files and section property files will depend on the country that you have sele
in your preferences. 

Help For further information on the Property Files and Order F
see: 

• “Property Files” on page 529, 
• “Order files” on page 531. 

In the order files the sections are listed in order of increasing weight and 
increasing Mp value with certain less desirable sections moved to the end of
order files. 

Check design For a check design, you use the property files directly, selecting the sections
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 “Prope
Files” on page 529. 

Design checks
performed

Portal Frame performs strength checks for the columns, rafters and haunche
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 fra
imperfections. You can also choose whether you want to perform the ultima
limit state checks and/or the serviceability limit state checks.

Again, on a combination by combination basis, you can opt to perform fram
stability checks in accordance with: 

• SCI Publication 292, 

• Clause 5.5.4.2 of BS 5950-1:2000 for formula sway1, 

• Clause 5.5.4.2 of BS 5950-1:2000 for notional sway1, 
• Clause 5.5.4.4 for the amplified moments method. 

You can also check all frame members (whether tapered, uniform or cranked
out-of-plane stability in accordance with:

• Annex G Elastic, 
• Annex G Plastic, 
• Clause 5.3.3, 
• Annex I.1
• Clause 4.8.3.3.2, 
• Clause 4.8.3.3.1. 

Note When the program calculates the compressive strength
member, the approach given in Annex C of BS 5950 is 
adopted. 

Note When checking members for lateral torsional buckling, th
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
can choose to automatically perform these as part of the overall design proc
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2 Setting-out Details

The following figures show the dimensions that you must give in order to d
eaves and apex connections. They also show those symbols that are referred
the calculations. 

Setting out dimensions 

Eaves haunch

D
H

LH

α

β

γ

x 1

x2
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Apex haunch

Setting out dimensions  (Continued)

D
H

LH

α
β

γ
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3 Theory and Assumptions 

This section describes the theory used in the development of Portal Frame a
the major assumptions that have been made, particularly with respect to 
interpretation of BS 5950-1:20001. 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 assumpt
in this section are essentially diagrammatic; they are not supposed to repres
practical frame designs.
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An overview of Portal Frame’s engineering processes is given in the table bel

Engineering processes critical design combination

Yes No

No

No

Yes

Yes

Increase all 
member sizes

Display results 
or modify data

Input of data

Increase 
relevant 

member sizes

Automatic
design
mode?

Perform elastic 
analysis

Reduce actual 
plastic moment 
values for effect 

of axial load

Perform elastic-
plastic analysis

Perform 
member and 

haunch 
strength checks

Perform frame 
stability checks

Perform elastic 
analysis & 
minimum 

weight design 
(uniform frame)

Load factor
< 1?

Reduce 
required plastic 
moment values 

for effect of 
axial load

Select section 
sizes using 

reduced plastic 
moment values

Determine 
section 

properties

Perform elastic-
plastic analysis

Perform 
member and 

haunch 
strength checks

Re-sizing 
required?

Perform frame 
stability checks

optional check/
calculation
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Engineering processes all other design combinations

No

Yes

Perform
elastic-plastic
analysis (ULS)

Perform member
& haunch strength

checks (ULS)

Perform elastic
analysis (SLS)

For each
factored combination

(if requested)

Perform deflection
checks (SLS)

Perform frame
stability checks (SLS)

Calculate
foundation and 

connection forces

Perform
fire analysis

Continue analysis
and design

Display results, modify
data or perform member

stability checks

Another
factored

combination?

optional check/
calculation
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Definitions In this section, terms which have a special technical meaning in the context
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 Mpr values are then used
the elastic-plastic analysis. Plastic re-distribution will alter the member forc
between those established for the elastic analysis and those for the elastic-pl
analysis. For this reason, a factor is applied to the initial axial loads prior to 
calculating the Mpr values. Portal Frame’s default value is based on experienc
CSC. 

Help For information on altering the default axial load factor 
“To set controls” on page 425. 

Critical section When the analysis model is generated by Portal Frame, it involves the geome
and loading of the frame and points at which plastic hinges might occur. Th
points are known as C r i t i c a l  S e c t i o n s . Each critical section will not necess
be a point at which a plastic hinge forms. However, each plastic hinge will fo
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 o
frame. You have no control over the location of the critical sections. There a
some complex rules which Portal Frame follows in order to locate the critica
sections.

There are two types of critical section - those which are fixed to a particular
position on a member, i.e. S t a t i o n a r y, and those which Portal Frame can m
to points of maximum moment along members, i.e. Tr a v e l l i n g .

?
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The travelling critical sections are moved during the elastic-plastic analysis o
frame when plastic hinges would form at those points of maximum momen
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 ben
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 ben
moment distribution exists away from the position of the travelling critical 
section, then the particular frame must be considered beyond the current sc
of Portal Frame. 

Note Once a travelling critical section has arrived at a point o
hinge formation, it becomes Stationary. It can then n o t

moved by P o r t a l  F r a m e , 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
difference to the final collapse. 

lse or `spurious'
mechanisms

In certain situations, a frame may contain enough hinges to form a mechan
and yet will not collapse under the particular configuration of applied loads.
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 positio
Such a mechanism is termed Fa l s e  or S p u r i o u s . 
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The problem of false mechanisms in elastic-plastic analysis was highlighted 
article by Professor J M Davies4; an example is shown in the figure below. 

For either of the mechanisms shown above, the only mode of failure would 
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.

False or 'spurious' mechanisms

F.F.L.

F.F.L.
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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
final hinge position causes rotations at other hinges that have the same sign
the corresponding bending moments. 

Hinge reversal When any hinge forms, all other current hinges are checked in order to ensu
that the applied bending moments are still equal to the reduced plastic mom
capacities. If the applied moment has reduced at a given section, then the hin
considered to have reversed, i.e. the member has regained its stiffness but h
permanent plastic rotation. Subsequently, the member is treated as if no hin
present. The onus is on you to determine the restraint requirements for su
hinge. 

This check is carried out before testing for a possible collapse mechanism. I
formation of the ‘Final’ hinge causes another hinge to reverse, the analysis c
continue since a valid collapse mechanism has not been reached. 

aximum plastic
hinge rotation

Portal Frame checks against an upper limit on the rotation at any plastic hin
any rotation exceeds the limit, the analysis is halted and the frame is deemed
have collapsed, although a mechanism might not have occurred. Provided t
the limit is not exceeded at Ultimate Limit State (1oad factor 1.0), then the d
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
can change it if you feel that such a change is justifiable. 

Help For information on altering the hinge rotation that you d
acceptable see “To set limits” on page 417. ?
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ercentage of Mp

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 posit
would not be shown on the bending moment diagram if the percentage of M
plasticity were very close to 100. By entering a lower value, you can have po
where the moment is further below Mp shown as plastic hinge positions. Als
stability checks will use this percentage value when determining the accepta
of the various types of check.

Help For information on altering the percentage of Mp at whi
plasticity will be indicated see “To set limits” on page 41

ravelling critical
section

see “ C r i t i c a l  s e c t i o n”  on page 839. 

esign method Portal Frame uses the E l a s t i c - p l a s t i c  design method rather than the more
common R i g i d  P l a s t i c  method. In addition to determining the final collap
mechanism for a structure, the elastic-plastic method gives information abou
redistribution process which takes place prior to collapse.

This method finds the order in which the hinges form, calculates the load fa
associated with each hinge formation and identifies how the bending momen
the frame vary between each hinge formation.

The main advantage of the elastic-plastic design method is the ability to esta
the state of the frame at any load factor and not only at collapse. This allows
more accurate determination of the bending moment diagram at the design
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
be noted that the position of the point of contraflexure can vary throughout
analysis process. 

nalysis for the
critical design

combination

The analysis for the critical design combination depends on whether you ar
checking sections that you have specified, or are designing the frame when 
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 mome
capacity Mpr for each member group which allows for the presence of axial 

Comparison of bending moment diagrams

Positive Mp

Elastic-plastic bending moment
diagram at load factor 1.0

Rigid plastic bending
moment diagram
defactored to load
factor 1.0 Negative Mp
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Axial loads in all members are found from a linear elastic analysis of the fra
which uses a standard stiffness matrix solution. A reduced plastic modulus 
hence the Mpr value) may be calculated using equations given in the 
SCI Guide to BS 59503. As plastic re-distribution in the frame will alter the 
member forces, a factor is applied to the axial loads prior to calculating the 
values. You can alter this value when necessary.

As an alternative, you may specify Mpr values for some or all of the member
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 t
group, or upon an axial load that is much higher than that at a hinge positio
Specifying Mpr values in this way allows you to reduce pessimism. If you ha
specified reduced capacities for all members, then the results of the analysis
calculations described above are not taken into account; the elastic-plastic 
analysis is performed using your specified values.

Second stage The second stage of the manual design process for the critical design 
combination consists of an elastic-plastic analysis. This performs a linear ela
analysis on the frame with additional terms in the stiffness matrix that repre
the application of unit rotations at critical sections (possible hinge positions

Initially, the elastic behaviour of the frame is examined. The applied momen
Mapp at every critical section is compared to the Mpr value and a hinge is set a
position with a maximum ratio of Mapp to Mpr. The load factor correspondi
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 t
rate of change of bending moment at other critical sections, the next hinge 
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position may be determined. Factoring of the applied bending moment at th
position so that it is equal to the relevant value of Mpr 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-pla
analysis, but, because the elastic analysis is not re-performed each time a hin
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 indicate
changing state of a single mechanism through four stages of hinge formatio

Elastic behaviour between hinge positions

A

Deflection

Lo
ad

a'

b'

c'

d'

(a)

(b)

(c)

(d)

B
C D



A  
t 
ers is 

s of 

for 

 

n the 
put.

erall 
 
.

 a 

s 
, it 
nual 
Chapter 3 : Theory and Assumptions : 847

utomatic design The automatic design route uses a minimum weight approach to determine
initial section sizes, then performs an elastic-plastic analysis identical to tha
described in the section on Manual Design. If the frame or any of its memb
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 size
the members of your frame above those needed to meet the basic strength 
requirements. 

Help For information see “To set controls” on page 425. 

First stage The first stage of automatic design commences with a linear elastic analysis 
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 gover
selection of sections; you specify which is the critical combination during in

The results are used in order to determine a required plastic moment of 
resistance Mp value for each group of members that will give a minimum ov
weight for the frame. This approach follows that described by Professor J M
Davies in his paper Approximate minimum weight design of steel frames5

The approach gives required Mp values (for each member group) which are
close approximation to the 'true' minimum weight values for most frame 
geometries. Once the required Mp values are established, Portal Frame select
steel sections with capacities greater than those required. In some instances
might be possible to improve upon the selected sections by performing a ma
design. 

?
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A point of note is that the weight of a member is assumed to be proportiona
its plastic moment capacity – this is a good approximation for most rolled 
sections. 

Second stage The second stage of automatic design consists of finding a suitable section siz
each member group, based upon the required Mpr values determined by the
minimum weight design as well as the required BS 5950-1:2000 section 
classification – P l a s t i c  or C o m p a c t . The former requirement is satisfied b
using a method similar to that carried out in manual design (see above), 
calculating a reduced plastic moment capacity Mpr which allows for the pres
of axial load.

Once the section sizes are known, the properties of all members and haunch
are found in preparation for an elastic-plastic analysis. The self-weight load
for the current member sizes is also determined at this stage.

(Third stage) An elastic-plastic analysis is now performed using the trial section sizes. Th
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 fr
would be less than 1.0. In such a case, each member group would be increas
the next size that satisfies the requirements of the second stage of the autom
design in the relevant design order file. The section properties would then b
re-calculated and the elastic-plastic analysis repeated.

Once the frame has a load factor greater than or equal to 1.0, the member a
haunch strength checks and the frame stability checks are performed (see be
If any member (other than a haunch) fails these checks, all the members in 
group are increased to the next size that satisfies the requirements of the sec
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
ontrols on the
esign process

In addition to the checks that are required by BS 5950-1:2000 Portal Frame a
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 42

Slenderness and
bility 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 c
the initial designed member size to be unrealistically small where the choice
member size depends upon bending moment alone.

Overall buckling of the internal column can be checked using the equation g
in Clause 4.8.3.3.2 of BS 5950-1:2000. In carrying out this check, a value of 1
used for m and the unrestrained length is assumed to be the clear height to 
underside of the eaves. For more information about this check see “Clause 
4.8.3.3.2 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
resulting minor axis slenderness is checked against the limit you have set. T
simply a robustness requirement (and not a code check) so that you can ens
that you have a reasonably sized, robust column at that position.

The overall buckling check is carried out by Portal Frame on completion of t
elastic-plastic analysis since it is only at this stage that details of the forces an
moments are known. In the event that this check fails, an additional pass thr
the elastic-plastic analysis is carried out. 
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Member
rength checks

Member strength checks are performed at ten points on the column (from t
base to the underside of the haunch), at twenty points on the rafter (from th
sharp end of the haunch to the apex) and at five points in the eaves haunch 
apex haunch. 

Additionally, any other points of interest (such as the start and end position
distributed loads and the positions of application for point loads or point 
couples) are checked. The results at the most severe positions for moment, f
shear and for combined axial force and moment are displayed for your 
convenience. 

The checks on section classification, shear force, bending moment and comb
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 usin
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 i
acceptable:

• If a plastic hinge exists at a particular cross-section at a load factor less th
1.0 (the ultimate limit state load factor), then the section classification mu
plastic (Class 1). 
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• If the frame is plastic (that is at least one hinge forms before a load factor
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 facto

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),
the section must have the minimum classification of semi-compact (Cla

The flanges and the web are classified separately and the overall classificatio
the section is the worse of these. 

Shear capacity The member shear capacity is determined in accordance with Clause 4.2.3 o
5950-1:2000. Where the applied force exceeds 60% of the capacity, the high 
condition applies to the bending capacity checks (see the following section)

All I and H sections have depth-to-thickness ratios less than the limiting val
70x ε, so that the shear buckling checks of Clause 4.4.5 have not been includ
Portal Frame. 

ending moment
capacity

The bending moment capacity for the member is calculated using the equat
given in Clause 4.2.5 of BS 5950-1:2000 for plastic, compact and semi-comp
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 t
guard against the possibility of not identifying a failure when the moment is
and the ‘alternative’ formula for cross-section capacity in Clause 4.8.2.3 is us
The capacity is based on the gross section area and does not include for the e
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 857. 

Cross-section
capacity

The cross-section capacity check covers the interaction between axial force 
bending moment in accordance with Clause 4.8.2 and Clause 4.8.3.2. For po
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 
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 Claus
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 yie
Beyond Scope status for this check. 

?
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Haunch
rength checks

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 ra

Additionally, any other points of interest (such as the start and end position
distributed loads and the positions of application for point loads or point 
couples) between sections 1 and 5 are checked. Strength checks are carried o
for both eaves and apex haunches.

The checks are similar to those performed for the member checks (see “Mem
strength checks” on page 850) but differ in detail because of the approach to
classification for haunched members (see below). 

Haunch
classification

Firstly the haunch is idealised into a three flange section without root radii. 

Positions of haunch checks

Slope length

First point checked

1/5

1

2 3 4 5

6

2/5

3/5

4/5
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Note This introduces a small amount of conservatism into th
classification since the depth of the web when calculatin
d / t ratio 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 independen
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 class
since it is extremely unlikely that the haunch flange will be in compression in
bending condition. 

For the webs the d/t ratios of the section and the haunch are determined. If
of these are ≤ 40 ε, then the webs will be stable even if they are at full py 
throughout. Hence under any combination of axial load and bending the we
are plastic. 

If the d/t ratio for either web is >40 ε, then the r2 value for both the rafter an
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 lim
either of these are found to be slender, then the section is failed since slende
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 a
plastic or compact, then the effective section is determined in accordance w
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 ε a
shown in the figure below. 

The section is then deemed to be Effective Compact (Class 2) and its plastic
modulus is defined as Seff.

If any flange is neither Plastic or Compact, then the web classification is tak
semi-compact (Class 3). 

The overall classification of the section is the worst of the web and flange 
classifications. 

Effective sections

≤
ε

40
t

≤
ε

40
t

PNA

(a)

≤
ε

40
t

PNA

20
tε

20
tε

20
tε

(b)

≤
ε

40
t

PNA

(c)

PNA

(d)

20
tε

Non-effective
zone

Non-effective
zone

Non-effect
zone

Non-effect
zone
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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 follow

• 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 thickn

Where the applied force exceeds 60% of the capacity, the high shear conditio
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 assu
that the middle flange prevents buckling over the full depth of the haunch. F
the rafter component and for haunches fabricated from a section cutting, th
limit is taken as 70ε. For a haunch which is fabricated from plates (a built-u
haunch) a limit of 62ε is applied. 

No shear buckling calculations are performed, but a warning is given if the a
limits are exceeded. 

ending moment
capacity

The bending moment capacity for the member is calculated using the equat
given in Clause 4.2.5 of BS 5950-1:2000 for plastic, compact or semi-compa
sections. As for the member checks, the level of shear (low or high) in the se
under consideration governs which sub-clause is used. 

Axial capacity The axial capacity (tension and compression) for the haunch is calculated fo
completeness only. The capacity is based on the gross section area and does
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 857. 

Interaction
between axial

rce and bending
moment

The interaction between axial force and bending moment is checked for pla
compact or semi-compact sections using the equation given in Clause 4.8.3
of BS 5950-1:2000. The effective area for cases with axial tension is assumed 
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 t
axial capacity of the member cross-section is exceeded. Nevertheless, a sepa
check is carried out for axial capacity. 

If the high shear condition occurs, the action taken will be identical to that fo
main member strength checks (see “Cross-section capacity” on page 852) 

rame stability
checks

Four main checks are available: 
• 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 w
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
you using the normal results process. 

?
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SCI publication
P292

In this method the load factor at failure, λ f, is calculated from the first order
collapse load factor, λp. It uses the principle of Conservation of Energy in th
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
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 
described in the Steel Construction Institute publication, P-292, “In-plane 
stability calculations for portal frames”1. Full details with examples of the 
method are contained in that publication. 

For both methods the Conservation of Energy can be expressed in terms of 
increment of energy for an infinitesimal increment in deflection. Thus the 
method calculates the load factor at failure from the equation:

dUL1f + dUaL2f = dUM1 

where

dUL1f = the increment of energy released by the loads at failure

dUaL2f = the additional increment of energy released by the loads d
second-order effects

dUM1 = the increment of energy absorbed by the frame in first-or
behaviour in both elastic curvature and plastic hinge rota

1. C.S.C. (UK) Ltd. are pleased to have been able to collaborate very closely with the Steel Constructi
Institute, and in particular Mr. C. M. King, in the development of the methods contained in this 
publication. 
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The failure load factor, λ f, can now be introduced in the above equation wh
with some rearrangement, will give a direct determination of λ f. 

λ f = λp × (1 − UaL2f / dUM1)

The method (Conservation of Energy) for calculating the load factor at failu
λ f, relies on determining the increment of energy released by the load effect
that absorbed by the frame. The increment should be as small as possible. T
requires that a prediction be made of the forces and deflections around the f
at a load factor that is very close (in this case 99% of λp) to the collapse facto
This load factor is called λp’.

Energy released The increment of energy released by the loads due to second order effects, dU
has two components:

dUaL2f = ΣP2 × dδrb + Σ ∫ P2 × ds 

where

P2 = the member axial forces from the first order analysis at col
enhanced to allow for second-order effects

dδrb = the increment of the rigid body movement between λp’ an

in the line of action of the axial force in the member, P2 

ds = the increment in the shortening of the member due to 
curvature between λp’ and λp 

The first term is called the “rigid body movement term” and the second term
called the “shortening due to curvature term”.

Energy absorbed The increment of energy absorbed by the frame in bending, dUM1, has two 
components:
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dUM1 = ∫ M × dk + ΣMp × dθ 

where

M = the values of moment around the frame

dk = the increment of curvature associated with the moments,
around the frame between λp’ and λp 

Mp = the reduced plastic moment of resistance of the members
the hinge position

dθ = the increment of rotation at each of the hinge positions 
between λp’ and λp. This can be zero if the hinge is the las
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

These are performed in accordance with Clause 5.5.4.2 of BS 5950-1:2000. T
two checks are described below.

tional Sway Check The Notional Horizontal Forces Sway Check has a different formulation for 
Design Combinations containing gravity loads only and for those containin
horizontal loads. In this context gravity loads are taken to mean Dead and 
Imposed loadcase types (even though horizontal loads can be included in su
loadcases) as well as Crane load types when these are vertical and are not ac
in conjunction with horizontal crane loads. On the other hand, any design 
combination containing the Wind loadcase type or horizontal crane loadcas
type is considered as having horizontal loads. 
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Certain restrictions are applied to the use of the Sway Check Method (in bot
notional loads and formula guises). These are geometrical checks based on 
dimensions of each span. The check is valid if: 

• the span divided by the mean height of the columns (measured from bas
eaves) is less than or equal to 5.0. That is L / (h1 + h2)/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 cladd
This is not permitted when considering gravity loads only, but is allowed wh
the design combination includes wind loads. 

The notional sway check can not be used for tied portals. 

Gravity loads In this check notional horizontal loads are applied to the frame. The resultin
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
of the Design Wizard (default 1000). If the deflection for any column exceeds
limit, then the frame has failed the check. 

Note As well as an height over limit, you can set an absolute 
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 parti
design combination in the Design Wizard. If a column has two eaves levels, t
horizontal load is split between each level and the check is also performed at
level. Any point loads applied to the column (e.g. crane loads) are considere
act at their point of application, not at the eaves.
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Horizontal loads For design combinations containing wind loadcases the approach is differen
First, an estimate of the critical buckling load factor for sway modes is made
each column using the formula: 

λ sc = hi /(200 × δ i) 

Note BS 5950-1:2000 allows you to take account of bracin
and/or sheeting to reduce δ I.

Note If λ sc < 5.0, then the frame is not suitable for treatmen
such a simple fashion under this loading regime. The stat
the check will be set to Beyond Scope and the check will

The minimum value of the elastic critical buckling load factor for sway mod
considering all the stanchions in the frame is then used to determine the req
load factor (at collapse), λ r. 

λ r = λ sc /(λ sc − 1) 

implified Formula
Sway Check

The Formula Sway Check has a different formulation for those design 
combinations containing gravity loads only and for those containing horizo
loads. In this context gravity loads are taken to mean dead and imposed load
types (even though horizontal loads can be included in such loadcases) whi
any design combination containing a wind loadcase type is considered as ha
horizontal loads. Design combinations containing the crane loadcase type a
specifically excluded from the Formula Sway Check. 

Certain restrictions are applied to the use of the Sway Check Method (in bot
formula and notional loads guises). These are geometrical checks based on 
dimensions of each span. The check is valid if: 

• the span divided by the mean height of the columns (measured from bas
eaves) is less than or equal to 5.0. That is L / (h1 + h2)/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
valley beams or other sources, then this check is not 
appropriate. However it is not possible for P o r t a l  F r a m
determine what constitutes a significant concentrated
This is a matter for your judgment, you should only use t
check if you deem that there are no significant concentr
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 – Ω) the haunches are include
because plastic failure of the rafter can occur only over the un-haunched len

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 differen
First, an estimate of the elastic critical buckling load factor, λ sc, for sway mod
made for each span using the formula in the code. 

!
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Note If λ sc < 5.0, then the frame is not suitable for treatmen
such a simple fashion under this loading regime. The stat
the check will be set to Beyond Scope and the check will

The minimum value of the elastic critical buckling load factor for sway mod
considering all the spans in the frame is then used to determine the required
factor (at collapse), λ r. 

λ r = λ sc /(λ sc − 1) 

Snap-through
stability checks

A check on the snap-through stability of the frame can be performed when 
are more than two spans. The check is applied using the equation given in C
5.5.4.3 of BS 5950-1:2000.

Instability could occur in a given span through spreading of the columns an
inversion of the rafters causing the beneficial effect of axial thrusts from adj
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
particular span, as the equation is then meaningless. Another constraint is t
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
45°. 

Amplified
oments method

check

In this method the required load factor (λ r) is determined from Clause 5.5.4
This is the Ultimate Limit State load factor at which the forces and moment
around the frame are determined using the results of the first order elastic-p
analysis for the individual design combination. 
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This method requires the determination of the elastic critical buckling load 
factor, λ crit. This is determined directly from an elastic buckling analysis of 
frame for each design combination. 

If λ crit is greater than 10 then λ r is taken as 1.0. Otherwise λ r is determined f

λ r = 0.9 × λ crit /(λ crit -1) 

If λ crit is less than 4.6, the amplified moments method is not suitable for thi
frame and design combination. Portal Frame sets a design status for the desi
combination to Invalid. 

-plane buckling
of individual

members

For most structures, all the members resisting axial compression must be che
to ensure adequate resistance to buckling about both the major and minor a

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 c
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 a

moments.

For such members the strut action moment is so low relative to the maximu
moments that separate checks for in-plane buckling are not required. Excep
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 C r i t i c a l  and the F i r e  cond
(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 autom
design mode, re-sizing of members and re-analysis of the frame is not perfor
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 “Fire analysis
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 incident
loading, all structures, including portions between expansion joints, sho
have adequate resistance to horizontal forces.”

For gravity load design combinations (those including only dead and impos
loadcases) this is achieved by applying the notional horizontal forces given i
Clause 2.4.2.4. For other design combinations (those including wind and cr
loadcases) there will generally be sufficient horizontal load present to ensur
level of robustness. For design combinations that include crane loadcases th
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 ap
horizontally. Portal Frame assumes this to be the case, and so for design 
combinations containing wind loadcases the inclusion of notional horizonta
loads is deemed unnecessary. 
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etermination of
tional 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 t
as 0.5% of the factored vertical dead and imposed loads applied at the same 

You can set up design combinations, which, although they contain only dead
imposed loadcase types, do not need to include for the effect of frame 
imperfections. An example of such a design combination would be one whi
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 horiz
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 not
horizontal forces in each design combination. Furthermore, the notional 
horizontal forces should be applied only in one direction at a time. Except in
simplest of frames it is impossible to determine the most onerous condition
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-
Once you have specified that a design combination is to include notional 
horizontal forces and their sense Portal Frame adds the appropriate loads for
automatically. 

Application of
tional horizontal

forces

Notional horizontal forces from the vertical rafter loads are applied at the ea
Any specific axial loads in the stanchions (for example crane loads) are appli
the same position as the original load. Equal and opposite forces are applied
the bases to form a closed system such that they do not contribute to the tot
horizontal loading on the frame. Thus, for example, at a split eaves if notion
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horizontal forces of 0.7 kN and 0.9 kN are applied left-to-right at the lower a
upper eaves respectively, then a horizontal load of 1.6 kN right-to-left must 
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 fr
linear elastic analysis of the frame. The design combinations that you have 
specified during input for this purpose are assumed to have suitable load fac
and plasticity is not expected at any point within the frame. 

You may specify deflection limits for vertical movement at apices or horizon
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 exce
the specified limit at any of the apex or eaves positions, the check is consider
have failed. Re-sizing of members and re-analysis of the frame is not perform
this occurs. 

Fire analysis The fire analysis performed by Portal Frame is based on BS 5950: Part 87. 

The term boundary is taken as that described and defined in Clause 14.4 an
Appendix E of Approved Document B of the Building Regulations 20006. T
basic performance requirement of the Building Regulations is that fire shoul
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 
Construction Institute document5 provides a method for calculating the 
overturning moment which is applied to the column and the base as a resul
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 Colum
Base program or by hand and thus demonstrate that the fire-resisting eleme
remain stable. Consequently, the spread of fire across the boundary would b
prevented and the performance requirements of the Building Regulations w
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
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 th
results produced by Portal Frame for the other side are for information only 
need not be used for designing the column base see Section 8.2 of the Steel 
Construction Institute document5.

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 colu
whichever is the greater. 

The Steel Construction Institute document5 recommends that a column in 
monopitch portal frame should be designed for 25% of the plastic moment 
resistance (implying that an overturning moment based upon loads from th
collapsing rafters need not be calculated). This recommendation would give
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abrupt jump in the design moment between a standard portal frame with a s
rise and a monopitch, whereas there is likely to be a smooth transition in re
For these reasons, the recommendation is not implemented in Portal Frame.

ternal supports Internal supports (e.g. columns) are assumed to remain in place during a fir
because of :– 

• an adequate level of fire resistance, 
• stability being provided by other members. 

The Steel Construction Institute document5 justifies this assumption by stat
that the internal column will generally undergo only a partial collapse and t
will not significantly increase overturning moments on external columns in 
cases.

The Steel Construction Institute document5 recommends that unprotected p
should be ignored and hence the full span from main column to main colum
assumed in the calculation of the overturning moment. For a propped porta
Portal Frame therefore gives a status of ‘beyond scope’ and does not perform
fire check. If you model the frame using two monopitch portals back-to-bac
Portal Frame assumes that the ‘prop’ is fire protected and hence bases the 
overturning moment on the shorter span from the boundary (main) colum
the internal column (prop). 

mes with spring
bases

The Steel Construction Institute document5 does not cover portal frames w
spring bases. 

Caution If this condition arises P o r t a l  F r a m e  will issue a warnin
and will treat any columns with spring bases as if they h
pinned base when performing the fire analysis. You must
responsibility for this action. 

!
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Valley bases The case where a span contains a valley base at an external column is outsid
scope of Portal Frame and so the fire check will not be performed if requeste
such a span.

If a valley base is specified for any internal column in a multi-span frame, th
assumptions made in the Steel Construction Institute document5 might be 
invalidated and so a warning message is issued by Portal Frame.

Fixed bases The Steel Construction Institute document5 states that frames with fixed ba
need not be checked for the fire condition. if you specify a boundary at a co
having a fixed base, Portal Frame will issue a warning and will treat the colum
if it had a pinned base when performing the fire analysis. 

Member
ability checks

You can select the stability checks for each member. This will depend upon 
state of stress (i.e. elastic or plastic) and the type of restraint that is present (
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 dista
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 ta
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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ause 5.3.3 check The Clause 5.3.3 check is a limiting length check based upon the member se
properties and the maximum axial load within the checked length. It can be
conservative, and, with one exception, must be applied to the segment adjace
a plastic hinge.

The exception is for the segment that extends into the eaves haunch when a h
exists at the sharp end. Providing the haunch remains elastic for its entire le
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 position
which are restrained either torsionally or laterally (to the compression flang
The maximum axial load between the two points will be used in the check. 
length between the restraints can be of uniform or tapered section. The axia
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
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 subjec
other limiting criteria (see Clause 5.3.3(b)) this can improve the limiting len

Clause 4.8.3.3.2
check

An overall buckling check on a length between two specified compression f
restraint positions may be carried out in accordance with Clause 4.8.3.3.2(a
BS 5950-1:2000. Only the second formula for out-of-plane buckling is used 
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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When used in the apex haunch area the improvement in the section proper
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.

Clause 4.8.3.3.1
check

An overall buckling check on a length between two specified compression f
restraint positions may be carried out in accordance with Clause 4.8.3.3.1(a
BS 5950-1:2000. Only the second formula for out-of-plane buckling is used 
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 proper
provided by the haunch is included. For all tapered sections the value of the
uniform moment factor mLT 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, th
minimum values of radius of gyration and gross area are used in the 
determination of the compression capacity, even though the values may occ
opposite ends of a length. Sections are considered to be welded (for the purp
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 calculatio
slenderness correction factor when the flange area ratio Rf is less than 0.2. In
a case, Portal Frame will issue a warning and terminate the check. 
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Annex I.1 check This annex provides alternative calculations to the approach in Clause 4.8.3
for the overall buckling resistance of a segment. This annex can only be used
doubly symmetric cross-sections in members which are of uniform section 
which are plastic (Class 1) or compact (Class 2). In portal frames there are n
minor axis moments and so the simplified formulae given in Clause I.1(a) a
used. As with the Clause 4.8.3.3.2 check detailed previously only the out-of-p
buckling need be checked. 

This check is carried out for a segment between compression flange restrain
and as part of an Annex G check. 

Note If λ r ≥ 85.8 × ε, then the Annex I.1 check will yield the s
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 leng
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
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 Cla
4.8.3.3.2 check due to lack of restraint to the compression flange but which 
stabilised by purlins connected to the tension (top) flange. 
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Annex G Plastic
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 oc
within the un-haunched section of the length under consideration. The axia
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 nt or any of its constituent terms R exceeds 1.0, although th
check is not terminated. 

It should be noted that the Sx values used in the calculation of R are determin
each section for haunched members.

The equation for limiting length Lk given in G.3.3.3 of BS 5950-1:2000 conta
discontinuity for certain combinations of yield stress, modulus of elasticity a
torsional index x In order to solve this problem, the value of the bracketed t
in the denominator of the equation is limited to a minimum value of 0.05 an
value of x is re-calculated accordingly.

This revised value is also used when calculating c and avoids the possible 
discontinuity in the relevant equation. It is important to note that the revise
value of x is used for the Annex G checks only. 

Annex G Elastic
Check

Either uniform or tapered members can be checked, using G.2 of BS 5950-1:
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 nt or any 
constituent terms R exceeds 1.0, as this is beyond the scope of BS 5950-1:20
should be noted that the Zxc values used in the calculation of R are determin
each section for haunched members. 



sing 
 the 

 in 
atter 

s that 
. The 
m 
 an 

In

or 

mula 

or 

but 
he 
e 
ond 
Chapter 3 : Theory and Assumptions : 876

For tapered members, the lateral torsional buckling resistance is calculated u
the section modulus at the point under consideration, but with one value of
lateral torsional buckling strength, pb, for the whole segment. 

The equation for the term c given in G.2.5 of BS 5950-1:2000 contains a 
discontinuity at a torsional index x value of 9. Another discontinuity occurs
the equation for limiting length Lk in G.3.3.3. The solution adopted for the l
problem automatically avoids the discontinuity when calculating c. 

For tapered sections, the torsional index of the haunch is given in the code a
of the original I-section from which the section forming the haunch is made
principles embodied in this approach are adopted for haunches built-up fro
plates. Thus the torsional index of a built-up haunch is calculated assuming
equivalent section twice the size of the built-up haunch. 

termediate length
checks

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 
class 2, an Annex I.1 check is performed, 

• for intermediate lengths of uniform section and which are class 3, the for
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 
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, 
which are adjacent to a plastic hinge a Clause 5.3.3 check is used unless t
particular intermediate length is wholly or partially in the haunch and th
whole of the haunch remains elastic, in which case a Clause 4.8.3.3.1 (sec
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 performan
the frame. This, along with several unusual design considerations, means th
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 r
when subject to gravity loads. Tied portals, on the other hand, can have hog
moments at the apex and sagging moments in the central portion of the raft
This can cause several effects:

• large axial loads are created in the rafter due to the tying action. This can
a significant destabilizing effect on the frame. This will be reflected in a l
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 
from the apex; up to the mid-length position of the un-haunched portio
the rafter. The deflection at the mid-length position can be checked from
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 o
even a wire which is deemed to have no strength in compression (over the so
length required to tie portal frames). During the elastic-plastic analysis not 
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
buckles (capacity set to zero) and plays no further part in the behaviour of t
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 rec
its full capacity (and could, later still, yield in tension or buckle again). This
only possible with an elastic-plastic analysis approach as used by Portal Fram

If the tie yields this will be reported in the hinge history and indicated on th
hinge history graphics in the same manner as a true hinge. If the tie goes int
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 loadcase
is essential to treat compressive forces in Yielding Ties in this manner as the
deemed to be tension only members. One potential drawback is that sudden
setting its capacity to zero (buckling) may cause a significant drop in stiffne
the frame and consequently the analysis could become ill- conditioned. Thi
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 throug
slightly different hinge history. Alternatively, change the Yielding Tie to a Ti
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
either Yielding Ties or Tie/Struts see “Analysis” on page

formance 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 t
elastic-plastic analysis; hence there is no requirement to specify a capacity a
input stage. The area of the Tie/Strut is of course required to contribute to th
elastic stiffness of the frame.

Note For the conditions under which tie members are treated
either Yielding Ties or Tie/Struts see “Analysis” on page

Analysis There are various analyses carried out when using Portal Frame. There follow
description of how each of these treat tie members.

(Approximate)
minimum weight

design

This analysis mode is used to determine initial section sizes when in Autom
Design mode. Tie members (Yielding Ties and Tie/Struts) are not included w
this model since the program can not determine whether you wish to introd
tie to reduce section sizes or to control deflections. Hence the subsequent 
elastic-plastic analysis of Ultimate Limit State Design Combinations will res
load factors significantly greater than 1.0. Subsequent elastic analyses for th
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 reduc
your section sizes then you will have to change to Manual mode and select t
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.
may be sufficient to either alter the classification of the section or to fail it d



 to 

Init
n 

 
c 
ctors 
.0 
 the 
e 
f 
. In 
is 
his is 
re 
truts.

ated 
Strut 

alysis 
es 
Chapter 3 : Theory and Assumptions : 880

the interaction of axial load and moment. In this case you may find it useful
alter the Axial Load Factor on the Analysis Attributes screen to something 
slightly larger than 1.25, say, to 1.3.

ial elastic analysis This analysis mode is used to establish initials values for the axial load 
distribution based on the sections you have specified when in Manual Desig
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 Plasti
Moment of Resistance, Mpr. The elastic analysis is carried out at ULS load fa
and hence the force in the tie is likely to be greater than that at load factor 1
from the subsequent elastic-plastic analysis. Consequently the axial force in
rafter will be lower in the elastic-plastic analysis at load factor 1.0 than in th
initial elastic analysis. This may be sufficient to cause an unnecessary level o
conservatism in the design at ULS for interaction of axial load and moment
this case you may find it useful to alter the Axial Load Factor on the Analys
Attributes screen to something slightly smaller than 1.25, say, to 1.2. Since t
an elastic analysis there can be no concept of tie members yielding. Therefo
both Yielding Ties and Tie/Struts are entered into the analysis model as Tie/S

Elastic-plastic
analysis

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 tre
as Yielding Ties. Obviously if you have specified the tie member to be a Tie/
then it is treated as such i.e. no yielding of the tie takes place.

Elastic analysis This is the type used for the analysis of Serviceability Limit State Design 
Combinations and the Notional Sway Combinations. Since this an elastic an
there can be no concept of tie members yielding. Therefore both Yielding Ti
and Tie/Struts are entered into the analysis model as Tie/Struts. 
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Design The program does not design the tie members but simply reports in the resu
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 Tie
which yield prior to ULS (L/F 1.0) the force in the tie will be equal to its cap
This is perfectly acceptable providing you judge that the total strains (elastic
plastic) are within acceptable limits bearing in mind that if the connection i
weak link then in general these can not sustain as large an elongation as the
member itself. Some other points you may need to consider in your design a
follows:

• for Yielding Ties, there is a possibility that the tie force at Serviceability L
State is greater than its capacity - the program will warn you if this is the
This infers plastic strains at working loads which in itself for tie member
not unacceptable but does infer that the analysis should have proceeded 
different manner once the tie had yielded. Since all SLS Design Combina
are subject to elastic analysis only, then the correct load response history
not be determined and the elastic deflections will be incorrect to some d

• you need to decide whether the area you enter during input is the gross ar
net area allowing for holes.

• the capacity required for yielding ties can be that of the connection or th
member itself. Obviously whichever type of tie is specified both the tie an
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 
minor axis strut buckling depending upon the position and direction of 
intermediate restraints. Compression in the Tie/Strut may only occur du
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 bend
moments which, depending upon the size, weight and span of the tie mem
might be ignored.

Yielding ties It is important to note that, for Yielding Ties, the state of the tie at various st
during the elastic-plastic analysis process can be included in the Hinge Histo
the Yielding Tie has taken part in the formation of the collapse mechanism th
will appear in the table (and associated graphical displays) of hinge history w
one of three states: 

• Yielded - the force in the tie has reach its capacity and it will strain plasti
during any further hinge formations

• Buckled - at one step in the analysis the tie has been detected as going in
compression and hence has been allowed to buckle (capacity set to zero) 
to making that step.

• Reset:
• either the force in a tie which has Yielded has dropped below its capacity

is therefore acting elastically again,
• or the force in a tie which has Buckled (gone into compression) has rev

and is now tension again. (The capacity of the Yielding Tie will be reset 
original full value.) 

Floors Although you can define floors in your structure using the Portal Modeller, t
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 sim
and continuous construction: hot rolled sections. BSI, 2001. 
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4 Wind Load Generator1

The Fastrak Portal Frame Plus Wind Load Generator allows you to calculate th
wind loading applied to your building either in accordance with C P 3 : C h a
V : P a r t  2 : S e p t e m b e r  1 9 7 2  or B S  6 3 9 9 : P a r t  2 : 1 9 9 7 . 

The following text indicates any limitations of the Wind Load Generator, and 
particular interpretations of the codes that have been used in its implementa

BS 6399 :
Part 2 : 1997

Scope - The current release of the Wind Load Generator allows you to calcula
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 th
directional effective wind speed. 

As yet you cannot use the Wind Load Generator to calculate and use direction
pressure coefficients. 

andard effective
wind speed

Dynamic Augmentation Factor/Overall Loads - The requirements of BS 63
Part 2: 1997 clause 2.1.3.6 specifically refer to horizontal loading applied to 
entire building. 

The Wind Load Generator deals with all loads (horizontal and vertical) that a
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 calc
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 blo
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
of the loads arising from each orthogonal case. To do this you will either ha
add additional loads into one or other loadcase, or include both load cases a
modify the factors used in the design combination. 

Asymmetric loads - The Wind Load Generator allows you to easily consider t
effects of asymmetric loads. When the appropriate pressure coefficients hav
been calculated, you change the percentage of load applied to any one mem
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 consid
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 s
wind shown in the figure below. 
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For the internal pressure coefficients the loaded diagonal is determined from
volume of the storey as detailed in clause 2.6.1. This information is not avai
for the Wind Load Generator, and depends on many factors. A value of unity 
therefore defaulted. You can calculate an alternative value and enter it direct
you so desire. 

Basic wind speed - The basic wind speed for any location can be taken direc
from the map shown in Figure 6. The map shows a series of major towns, for
convenience these towns are given in a list. When you select one of these tow
the basic wind speed appropriate to that town will be returned automaticall
you. 

Altitude factor, Sa - The Wind Load Generator takes account of the level of th
based on the Altitude that you specify in the Building Definition. The calcula
factor is based on the condition where topography is not considered signific
If topography is significant for your site, then you will need to calculate the 
appropriate factor and enter it directly. 

Direction factor, Sd - If you do not pick the option to Apply Sd factors then
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 Sd. This supplemente
version has values of Sd for every 5° round the compass. When you specify a
orientation the Wind Load Generator looks in the table for values of Sd in 5° 
increments within the range ±45° of the direction normal to the face that is f
the wind and uses the most onerous value. 

Seasonal factor, Ss - 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 g
in Annex D; Table D1 entering this directly. 
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Probability factor, Sp - Again a factor of unity is used. If you want to change
then you should enter the value directly. 

Building width - The Wind Load Generator always takes the width of the buil
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 o
frame bay centres.  

Note The W i n d  L o a d  G e n e r a t o r  always assumes that fram
span left to right as shown above irrespective of the ove
dimensions of the building. 

W = Sum of spans
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Height of building - For the walls of the building and for flat roofs only the 
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 th
height of the highest eaves or apex in the current frame. This height exclude
parapets that have been defined for the building. If your building has parape
whose tops are higher than the height determined by the Wind Load Generat
then you will need to use engineering judgement and increase the height of
building if you feel that this is necessary. 

The height defined above is used in conjunction with the length or width of
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 figur
below show you the location of the various zones of wind pressure when the 
is blowing on the sides and ends of the building. 
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Caution Short buildings may not have sufficient wind depth for a
zones indicated above to exist. It is your responsibility t
ensure that the correct zones are included in your desig

Note The extent of the various zones for the walls of the build
may well be different from the extent of the zones for th
roof. 

Note The W i n d  L o a d  G e n e r a t o r  only gives the loads that a
applied to the zone that you specify. If a particular fram
carries only partial loads from a zone, or loads from mor
than one zone, then you will have to calculate and enter 
details yourself. 
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Pressure zones for flat roofs - The coefficients and the zones where they ap
are detailed in the figures below. 
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Caution Short buildings may not have sufficient wind depth for a
zones indicated above to exist. It is your responsibility t
ensure that the correct zones are included in your desig

Note Monopitch and duopitch roofs which have pitches in the
range -5° to +5° are considered to be flat and their exte
pressure coefficients are taken from Table 8. In all other
cases the values for the external pressure coefficients 
taken from the table appropriate to type of roof. The op
to compare suction coefficients with those from the flat
table and then use the least negative value (see Table 8
5) is not implemented. 

Note The W i n d  L o a d  G e n e r a t o r  only gives the loads that a
applied to the zone that you specify. If a particular fram
carries only partial loads from a zone, or loads from mor
than one zone, then you will have to calculate and enter 
details yourself. 

Pressure zones for monopitch roofs of rectangular clad buildings - If the h
to width ratio of your building does not comply with the constraints impose
this table, then zero values will be returned for the C p e  values. You will then
to determine appropriate coefficients and enter them before you attempt to 
perform a design. If you leave the zero values unchanged, then this will gene
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 figure
below.  
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Caution Short buildings may not have sufficient wind depth for a
zones indicated above to exist. It is your responsibility t
ensure that the correct zones are included in your desig

Caution The W i n d  L o a d  G e n e r a t o r  always treats monopitche
such. For example, if you define a frame with two equal 
monopitches back to back then you will get the results f
two monopitches and not those for a duopitch portal. (In
case a propped portal will give the results for the portal
rafters treated as such, rather than monopitches and w
use one span less). 

Note Monopitch roofs which have pitches in the range -5° to +
are considered to be flat and their external pressure 
coefficients are taken from Table 8. In all other cases th
values for the external pressure coefficients are taken f
table 9. The option to compare suction coefficients with
those from table 8 (flat roofs) and then use the least 
negative value (see Table 8 Note 5) is not implemented. 
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Note The W i n d  L o a d  G e n e r a t o r  only gives the loads that a
applied to the zone that you specify. If a particular fram
carries only partial loads from a zone, or loads from mor
than one zone, then you will have to calculate and enter 
details yourself. 

Pressure zones for duopitch roofs - The coefficients and the zones for duop
roofs are detailed in the figures below. 
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Caution Short buildings may not have sufficient wind depth for a
zones indicated above to exist. It is your responsibility t
ensure that the correct zones are included in your desig

Note Duopitch roofs which have pitches in the range -5° to +5
considered to be flat and their external pressure coeffic
are taken from Table 8. In all other cases the values for t
external pressure coefficients are taken from table 10.
option to compare suction coefficients with those from
8 (flat roofs) and then use the least negative value (see
8 Note 5) is not implemented. 

Note The W i n d  L o a d  G e n e r a t o r  only gives the loads that a
applied to the zone that you specify. If a particular fram
carries only partial loads from a zone, or loads from mor
than one zone, then you will have to calculate and enter 
details yourself. 
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Pressure zones for hipped/flat top roofs - The coefficients and the zones fo
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 a
zones indicated above to exist. It is your responsibility t
ensure that the correct zones are included in your desig
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Note Hipped roofs which have pitches in the range -5° to +5° 
considered to be flat and their external pressure coeffic
are taken from Table 8. In all other cases the values for t
external pressure coefficients are taken from table 11.
option to compare suction coefficients with those from
8 (flat roofs) and then use the least negative value (see
8 Note 5) is not implemented. 

Note The W i n d  L o a d  G e n e r a t o r  only gives the loads that a
applied to the zone that you specify. If a particular fram
carries only partial loads from a zone, or loads from mor
than one zone, then you will have to calculate and enter 
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 
Both cases shown below are allowed. 
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In this case the requirement (for duopitch roofs) that the upwind and down
pitch angles are within 5° of each other is ignored. 

Note The W i n d  L o a d  G e n e r a t o r  only gives the loads that a
applied to the zone that you specify. If a particular fram
carries only partial loads from a zone, or loads from mor
than one zone, then you will have to calculate and enter 
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 (r
than the repeat span geometry. Typical examples are shown below. 

C

C

A-B

G

G

E-F

Wind

Treat as ridged downwind

Treat as troughed downwindTreat as upwind

θ=0°
Wind
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Caution For multi-bay portals where the roof pitch for any span 
the range -5° < α  < 5° the code would allow the entire ro
be considered as a flat roof. This option is not considere
the W i n d  L o a d  G e n e r a t o r. If you want to model the bu
in this way you would need to calculate and enter the 
appropriate values directly. 

Wind Loads on internal columns - Wind loads are only applied to the extern
portions of columns by the Wind Load Generator, however you can add furth
loads by selecting Frame/Loading… and then editing the Wind loadcases a
appropriate. 

Parapets - The Wind Load Generator uses 1.2 for the net pressure coefficients
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 wi
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 Generat
you try to model canopies using monopitches, then the values of C p e  that a
generated will be incorrect as they will be taken from the table which relates
monopitches rather than that which relates to canopies. 

θ=0°
Wind Treat as troughed downwind

Treat as ridged downwindTreat as upwind
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Directional
effective wind

speed

The calculations for the directional effective wind speeds are performed iden
to those for the standard effective wind speed except that the effective wind s
is calculated in accordance with clause 3.2.3. 

Topographic increment, Sh - This increment depends on details of your site
are not available to the Wind Load Generator. A non-conservative default val
zero is used, you must calculate and enter an alternate value directly. 

3 : Chapter V :
Part 2 :

September
1972

Building width - The Wind Load Generator always takes the width of the buil
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
the frame bay centres. 

Height of building - The Wind Load Generator takes the height of the buildin
that of the highest eaves or parapet in the current frame. 

This building height is used to determine the Ground roughness, building
and height above ground, factor S2 and also to determine the building sh
ratio h/w used in tables 7, 8 and 9. 

Table 7. Pressure coefficients for the walls of rectangular clad buildings - T
Wind Load Generator allows a building which is square on plan (l / w  =  1) eve
though this is slightly beyond a strict interpretation of the conditions allowe
the table. 

Pressure coefficients Cpe for monopitch roofs of rectangular clad building
with h/w < 2 - If the height to width ratio of your building does not comply 
the constraints imposed for this table, then zero values will be returned for t
C p e  values. You will then need to determine appropriate coefficients and en
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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 W i n d  L o a d  G e n e r a t o r  always treats monopitche
such. For example, if you define a frame with two equal 
monopitches back to back then you will get the results f
two monopitches and not those for a duopitch portal. (In
case a propped portal will give the results for the portal
rafters treated as such, rather than monopitches and w
use one span less). 

Local coefficients - For tables 7, 8 and 9 the Wind Load Generator only determ
the overall pressure coefficients and not the local ones. For tables 7 and 8 on
one coefficient is returned per slope. For table 9 two coefficients are returne
one for each half of the slope. 

Flat top and Mansard portals - For these cases two coefficients are returned
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
specify where the frame is in relation to the windward end of the structure. 
Adjacent/Close Zone if the higher coefficients are to be used where 
appropriate, alternatively pick Intermediate Zone if the lower coefficients a
to this frame. 

Wind Loads on internal columns - Wind loads are only applied to the extern
portions of columns by the Wind Load Generator, however you can add furth
loads by selecting Frame/Loading… and then editing the Wind loadcases a
appropriate. 

!
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Canopies - These are not catered for by this release of the Wind Load Generat
you try to model canopies using monopitches, then the values of C p e  that a
generated will be incorrect as they will be taken from Table 9 which relates t
monopitches and not from Table 13 which relates to canopies. 

Limitations When the roof pitch for the windward rafter is 30°, the value that is returne
from the data table for the external pressure coefficient C p e  is zero. Howeve
same value is also returned when the data table contains no information for
particular condition. Therefore the Wind Load Generator has been configure
flag a zero value as invalid (the line for that pressure coefficient on the scree
denoted with red text). For the above case therefore, you must adjust the val
C p e  slightly (so that it is no longer zero e.g. 0.001). 

When dealing with an asymmetric portal where the right hand rafter contin
to rise from the apex to the right hand eaves (or the mirror image of this), th
the external pressure coefficient C p e  for the right hand rafter is returned as
(left hand rafter for the mirror image case). Again these are treated as invali
the Wind Load Generator (as indeed they are). You will need to calculate and 
your own value directly. 
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5 Snow Load Generator1

The Fastrak Portal Frame Plus Snow Load Generator allows you to calculate th
snow loading applied to your building in accordance with B S  6 3 9 9 : P a r t  
2 : 1 9 9 7 . 

The following text indicates any limitations of the Snow Load Generator, and
particular interpretations of the code that have been used in its implementa

S 6399: Part 2:
1997

Site Snow Load - The site snow load is always calculated using the equation

where salt 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 l
than 100 m. 

If your site is at an altitude of more than 500m, then you cannot use the Sno
Load Generator to calculate the loading that applies to that frame. To ensure 
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 th
you can define using Portal Frame. whether or not they include parapets, val
or steps along the length of the frame. 

1. This is an additional plug-in module that you purchase separately to Portal Frame.

so sb salt A 100–( ) 100⁄( )⋅+=
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The Snow Load Generator only deals with geometry in the plane of the frame
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, change
direction of the structure, additional features behind which snow can drift e

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 modif
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,
you will need to calculate and enter your own details for the snow load dire
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 S n o w  L
G e n e r a t o r  automatically includes the partial safety fa
of 1.05 stipulated by the code. 

The following figures indicate the nomenclature that is used, and the types o
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. 

The amount of snow that gathers depends on the slope of the roof. The snow
load coefficients are calculated using the formulae below: 

Caution The S n o w  L o a d  G e n e r a t o r  always treats monopitche
such. For example, if you define a frame with two equal 
monopitches back to back then you will get the results f
two monopitches and not those for a duopitch portal. (In
case a propped portal will give the results for the portal
rafters treated as such, rather than monopitches and w
use one span less). 

Roof pitch Shape coefficient

0° ≤ α  ≤ 30°

30° < α  < 60°

60° ≤ α

Roof angle α

µ 1

µ1 0.8=

µ1 0.8
60 α–

30
----------------⋅=

µ1 0=
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Duopitch portals with symmetric load - The Snow Load Generator allows yo
define both symmetric and asymmetric snow patterns on pitched roofs whe
the pitch is greater than 15°. If the pitch is less than this, then only the symm
snow pattern is allowed as indicated in the figure below. 

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° ≤ α  ≤ 30°

30° < α  < 60°

60° ≤ α

µ 1

Roof angle α

µ1 0.8=

µ1 0.8
60 α–

30
----------------⋅=

µ1 0=
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Duopitch portals with asymmetric load - The Snow Load Generator allows y
define asymmetric snow patterns on pitched roofs where the pitch is greater
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 o
other. The two patterns are shown in the figures below. 

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° ≤ α  ≤ 15°

µ 1

Roof angle α

µ 1

Roof angle α

µ1 0=
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Valley snow - The Snow Load Generator automatically deals with valley snow
conditions in accordance with the flowchart given in Figure 5 of BS 6399: Pa
1988. The nomenclature for this is shown below for reference. 

Note The following comments are pertinent to the calculation
valley loads:
• The calculation of b3 is calculated as the span of the

frame with the highest apex plus the distance to the
of the adjacent span. 

15° < α  < 30°

30° < α  < 60°

60° ≤ α

Roof pitch Shape coefficient

µ1 0.8 0.4+
α 15–

15
----------------⋅=

µ1 1.2
60 α–

30
----------------⋅=

µ1 0=

µ 1

h
ls1 ls2

b3

b1 b2
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• If the spans are symmetrical, then the option to calc
b3 as 1.5 x frame span is not implemented. 

• The S n o w  L o a d  G e n e r a t o r  calculates valley drift l
at all valleys in the frame. If you decide that this is no
justified for the geometry of a particular building, th
you can edit the loadcase through the L o a d c a s e  dia
and remove any unnecessary loads. 

• The valley drift length for a Mansard or flat top port
limited to the end of the first slope out of the valley.

• If the step at a valley is greater than 1.0m then no v
drift will occur at that valley, instead you should use
S te p  option to determine the step drift load at tha
location. 

Step snow - The Snow Load Generator automatically deals with snow drifting
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
reference. 

Roof

angle
α

µ 1

ls1

b3

b1 b2
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Note The following comments are appropriate for Step drift lo
• If the step at a particular location is less than 1.0m,

a step drift load will not be calculated, a valley drift lo
should be used instead. 

• If a step load is calculated, then no loading is conside
on the upper rafter. If, in your judgement, such loadin
would arise you would need to calculate the appropri
details and enter the loading directly through the no
L o a d i n g  dialog, rather than by using the S n o w  L o a
G e n e r a t o r. 

• The S n o w  L o a d  G e n e r a t o r  does not allow the leng
snow lS1 to extend beyond the apex of a span. If such
condition would occur, then you would need to calcula
the appropriate details and enter the loading directl
through the normal L o a d i n g  dialog, rather than by u
the S n o w  L o a d  G e n e r a t o r. 

• The condition limiting lS1 to b3/2 when b1 = b3 and the
slope is greater than 60° is not implemented within 
S n o w  L o a d  G e n e r a t o r. If such a condition would o
then you would need to calculate the appropriate de

µ 1
h 01

ls1

b3

b1 b2

Roof

angle
α
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and enter the loading directly through the normal 
L o a d i n g  dialog, rather than by using the S n o w  L o a
G e n e r a t o r. 

Parapet snow - The Snow Load Generator will calculate the snow load shape
coefficients for the conditions shown in the following diagrams. The calcula
are performed in accordance with the flowchart given in Figure 9 of BS 639
Part 3: 1988. 

Note b2 should be used in the calculation of the snow load sha
coefficient. 

µ 1

h 01

ls1

b1

h 01

ls1
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b2
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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 correctn
of the approach adopted by the Snow Load Generator. 

If the height of the step hs (excluding the parapet) is 1.0 m or greater, then t
Snow Load Generator treats this as a step drift condition and uses the total he
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 th
Snow Load Generator treats this as a valley drift condition and uses the differ
in height between the valley and the apex ha. If you judge that the parapet h
is significant to the snow loading then you will need to calculate the values t
you want to use and enter these directly. 

Other conditions such as snow drifting against obstructions are not covered
you will need to perform your own calculations and then augment the loadi
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 withou
Snow Load Generator giving erroneous results. 

h a h s
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