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يلا ينعفد ام عضاوتملا باتكلا اذه ةباتك وه و زع ا نم كلذ باوث مظع

يلخاد ثدحي يذلا عارصلا يلا ةفاضلاب ةباتكلل يبح كلذ دعب مث لج

نم لكل ملعلا اذه لقنا امدنع لا يهتني ل يذلا و اديدج تملعت املك

تدافل فرعا ه غلبي نا ينمتا كلذل و , كلذ نم لقا وا رثكا سيل مه اذ

.هاغتبم باتكلا 

نم مغرلاب فسلل نا زتعن يتلا ةغللا و انتغل يه ةيبرعلا ةغللا انباستناب

ددع تقولا سفن يف و ةيبرعلا ريغ نلا مولعلا ةغل تحبصا نكل و اهيلا

ةلداعملا هذه لح ناكف , ةيبرعلا ريغ ةغلب بتك ةءارق لضفي ل ليلقب سيل

ب عضاوتملا باتكلا اذه ةباتك يه لا ةغل لا ةيبرع ةغللاب تارقفلا ضعب و

ةلهس ةيزيلجنا لكشب ةيزيلجنلا ةغللاب ةيملعلا تاحلصملا ةباتك عم

تناك نا و ةدعاسم تمدق نوكأس لكشلا اذهب نا تدقتعا و يساسا

ةغللاب عجارملا لك ثيح لاجملا اذه يف أرقي نا ديري نمل ةطيسب

. ةيزيلجنلا 

لا يداشرا نتا لل , ةدوصقم يغ انكل و ءاطخا يوتي دق باتكلا اذه نا هيونتلا بجو

نوتكلا يديرب لا لاسر قيرط نع هدت أطخ يا 

[email protected] 

ليزج اركش و 



بابلا قرطأس .. يبر ا نل يلع حرطنأس حتفلا لاط نا و ..

...باتعلا اموي احرف يكبأس دبل و امتحف... نامزلا دتما نا و

... ءاطعلاب يتشهد نم 

.ا هنل 

FINAL

By haytham at 11:10:42 , 12/08/2012
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Life is a mix of a variety risks, determine your risk 

every stage, and take your decision carefully how 

will you mitigate it? Really, I think this book will help 

you as a beginner in risk management in 

construction industry, also your life. 



Our life is a risky project. 

Construction is a risky project. 

So, our life likes a construction project. 



The author, 

Haytham Baraka. 
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Most projects contain myriad such risks (prices, schedule durations, installation 

rates, etc.). Someone now may ask, what is risk meaning? Simply, Risk is defined as 

an event that has a probability of occurring, and could have either a positive or 

negative impact to the project. A risk may have one or more causes and, if it 

occurs, one or more impacts.



يه رطاخملا فيرعت طسبم لكشب ؟ رطاخملا يه ام نكلو , رطاخملا نم ديدعلا يوتحت تاعورشملا نم ريثكلا

وكي و رثكا وا ردصم نم جتني ثدح يا وا يباجيا لكشب عورشملا يلع جتانلا اذه رثؤي رثكا وا جتان هل ن

يبلس

)ةبيصم ( ةئيس ةأجافم يا (( loss وا ةديج profit يه لامتحا اهقبسي Risk ))









ءامسا ةدع حضوي يلاتلا لكشلا و لثمي رطاخملا نم ددعل لمتحم ردصم اهنم لك

Risk 

Management 



Costruction 

Goal 
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High-risk events are so classified either because they have 

a high likelihood of occurrence coupled with at least a moderate impact or they 

have a high impact with at Least moderate likelihood. In either case, specific direct

Management action is warranted to reduce the probability

of occurrence or the risk’s negative impact.





If we ask an expert how much higher or lower the project cost equaled 40 million 

might be? I think the answer will be “ I do not know as its very complicated 
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problem” .but, risk management has solved this problem by dividing the total risk 

package into categorized risk , now you can calculate it`s cost and time so risk 

management is very important to drive your project forward.



هتفلكت عورشم انيدل نا روصت 44 ن نامضل و نويلم ةفلكتلا يف ةدايزلا نع ريبخ ةراشتسا مت عورشملا حاج

دق رطاخملا ةرادا نكل و ,ادج دقعم ءيش كلذ نل ةباجا داجيا بعصلا نم نوكيس ؟ لمتحملا ناصقنلا وا

يلا )ةفلكتلا قرف ( ةريبكلا ةرطاخملا هذه ميسقت قيرط نع رطاخملا ةرادا ةيجهنمب لاؤسلا اذه يلع تباجا

ةببسملا رطاخملا انه نم و يرخا ةلئسا يا و لب لاؤسلا اذه يلع ةباجلا مث نم و اهليلحت نكمي يتلا و اهل

ادج ةماه رطاخملا ةرادا تناك .

رصانعلا لكب قلعتت رطاخملاف , ةفلكتلاب طقف قلعتت عورشملا رطاخم نا مهنظ ناك ام اذا ضعبلا ءيطخي دق و

وجلا , ةفلكتلا يف لثمتت يتلا و عورشملل ةمكاحلا لتخي يتلا و فادهلا , ناملا , نمزلا , ةد ف ةوق power 

.رخا يلا عورشم نم امهنم لك
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ترارق اهنكل و ترارقلا نم ةعومجم لا يه ام ةايحلا نع ةرابع دييشتلا تاعورشم اضيا و ادج ةماه

؟؟ ادج ةماه اضيا و ترارقلا نم ةعومجم

قباسلا لكشلاب حضتي امك ةيلاتتم لحارم ةدعب رمت ةماع ةفصب دييشتلا تاعورشم قيقحت يلا فدهت اهلك

فادها يتلا رطاخملا نم ديدعلا دجنس ذيفنتلا ةلحرم يلا انرظن ول , نكمم ردق ربكاب عورشملا طيحت دق

و صرفلا نم ديدعلا اضيا دجنس رخلا بناجلا يلع و همجاهت يتح ةبسانملا ةظحللا رظتنت اهناك و عورشملاب

رطاخملا ديدحت يلع لمعت رطاخملا ةراداف , رطاخملا ةرادا تدجو كلذل و , اهصنتقي نم رظتنت اضيا يتلا

. )اهترادا( اهعم لماعتلل ططخ عض و مث اهيلكشب

اخملا ةرادا امف , حلاصملا اهمكحي ةايحلا و , عورشملا فارطا لك نيب نواعت و ريبك دهج بلطتت ةسارد رط

؟رطاخملا ةرادا يلع قفنا يذلا دهجلا اذهل لباقملا وه ؟ عورشم يل اهلمع متي رطاخملا ةرادا له و فيك و

. ةيلاتلا تاحفصلا نم فدهلا يه كلذ لك يلع ةباجلا ... ؟ رطاخملا ةرادا متي

Concept 

Fesability 

studies....O.K 

(Fesable) 

Design 

Construction 

Close out 
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مهيلا مضني دق و لواقملا انايحا و يراشتسلا و نيمدختسملا مه و فارطلا نم ريغص ددع عم كلاملا لماعتي

.ريبك لكشب ةحضاو نا حضتي مصئاصخ و ةدودعم فارطا مه لكش يأب و قوسملا

كلذل كلاملا عقوتي نا لهسلا نم principal اجلا يلع و ةرطاخملا ردق ا حبرلا وا دئاعلا رخلا بن جتانل نم

هعورشم risk/return profile ا ةرطاخملا و حبرلا ةميق كاردا لهسلا نم نا لثم ظحلن لمع نم ةجتانل

يف قدنف وا كلذ رقتفي ناكم يف يفشتسم جارج لمع وا ديج ناكم



Owner 

Consultant 

Contractor 

Useres 



~ 9 ~



`







لواقملا اما

عورشملا ةرتف لاوط اهكولس ثيح نم اهضعب نع فلتخت تانايك عم لماعتي لواقملاف , مامت فلتخم رملاف

ةريغتم ةطيحم فورظ و ءانب داوم و تادعم و ةلامع عم لماعتي وهف ةريثك ةيجراخ يرخا فارطا و و

ةطشنلا عم تاقلع و ةدوج و تقو و ةفلكت اهنم لكل ةفلتخم ةطشنا نم نوكتي هتاذ دح يف عورشملا

ةنراقمو ةساردل يوق ماظن دوجو بلطتت ةريثك لماوع نم اهريغ و يرخلا risk /return profile

Helpers/risk pressure 

government 

consultant 

owner 

subcontractors 

,suppliers,Political 

,communistically and 

economical conditions 

labors,materials,equi

pments,money 

management,construction 
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دمتعي لبقتسملا يف ثدحيس ام ءيش صوصخب نوكي رارقلا امئاد نل و

تامولعم يلع دقف... رارق يا طيحت ةرطاخم كانه تناك كلذل ةلمتكم ريغ

ذاختا معدت سكعلا نوكي دق و رارقلا



اضيا و ... انرابتعا يف ةرطاخملا انذخا دق نوكن نكمم لبقتسملا يفف

ةبوسحم ريغ ةرطاخم يف نوكن نا نكمم .ةريبك رئاسخ اهتجيتن نوكت دق



ات ةسارد ةيمها يدم نم مغرلاب و ث ملا ري هتيادب نم دييشتلا عورشم يلع و ةماع هفصب ترارقلا يلع ةرطاخ

ارخؤم ترهظ دييشتلا لاجم يف رطاخملا ةرادا نا لا ةصاخ ةفصب هتياهن يلا



يلاتلاب و ردقملا نم رثكا فيلاكتلا ةدايز قيرط نع ةرطاخملا لماع عم نولواقملا لماعتي ناك اميدق

ةدايز و تلواقملا تاكرش سفانت ببسب ابسانم دعي مل اذه نلا نكل و ثدحت دق ةرطاخم يا يطغت

نيسفانملا دادعا

ا رصنع ةساردل فيعض ماظن اهب يتلا تاكرشلا نا حضاولا نم كلذل و نم اهعيراشم يف ةرطاخمل

نمزلا عم اهدجاوت ةصرف ةبوعص دادزت و رمتست نا بعصلا نم و لب مدقتت نا بعصلا

ةملك نا يتح risk فصتنم يف ةغللا يلا تفيضا دق يهف ةيزيلجنلا ةغللا يف اضيا ارخوم ترهظ

نرقلا 71 ةيسنرفلا ةغللا نع لقن







م.. رارقلا ردقب ةرطاخملا ردق فلتخت هتفلكت و هتبرجتل ديدج جتنم يرتشت نا تررق اذا لث 74 , تاهينج

و , ريبك دح يلا ةطيسب ةراسخلاف ءيس جتنملا نافتشتكا كنا ةلاح يفف ريبك دح يلا ةطيسب انه ةرطاخملاف

لثم ةينج نويلم جتنملا ةفلكت ناك ول ةريبك ةجردب فلتخي كش لب لاحلا نكل
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ل دييشتلا تاعورشم يف كلذل ةيلامتحا يلع دمتعي امنا و طقف و حبرلا وا دئاعلا ةميق يلع رارقلا ذاختا دمتعي

اهريثات و ثدحت دق يتلا ةرطاخملا

Risk management objectives: 



ليلقت و فادهلا قيقحت تلامتحا ميظعت فدهب عورشملاب ةصاخلا تارارقلا ميعدت يلا فدهت

عورشملا فادها قيقحت لشف تلامتحا يتلا رطاخملا ديدحت قيرط نع و عورشملا هجاوت نا عقوتم

اهبنجتب وا اهرثا ليلقتب ءاوس رطاخملا هذه ةهجاومل ططخ عضو مث نم

The goals of risk management are to identify risks and develop strategies to 

reduce or avoid risks.



 Assists project managers in setting priorities 

 Allocating resources 

 Implementing actions and processes that reduce the risk of the 

project 

 Minimize Adverse impacts to project scope, cost, schedule and 

others 











minimize 

negative 

risks 

maximize 

positive 

risks 

Risk 

manage 

-ment 
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و , هثودح دكؤم ريغ ثدح : ةرطاخملا ةيبلس وا ةيباجيا راثا هنع جتني دق

يمست ةيباجيا راثا اهنع جتن ول ةرطاخملا positive risk or opportunities

مصخ لثم 01 ) عورشملل طيطختلا دنع هثودح دكؤم نكي مل مصخلا ( عورشملل دراوملا دحا ءارش دنع %

دحا زاجنا , دروملا نم ةريبك ةيمك ءارش وه مصخلا ببس و عقوتملا نم لقا تقو يف دونبلا .



ةيباجيلا رطاخملاب مامتهلا عورشملا ريدم يلع بجي كلذل ةرادا نذا .... اهصانتقل ططخي يتح , )صرفلا (

ةءافكب نوكي نل صرفلا صانتقا رطاخملا ةرادا نودب , ةديفم رطاخملا 011 %

لاثم رخا نيتلاحلا حضوي :

ططخم و عقوتم ناك و رفح دنب يوتحي عورشم يف ) ةبرتلا نا ضرفب) ةساردلا ةلحرم

ةينيط ةبرت نوكتس ةبرتلا ترابتخا و تاسجلا للخ نم ) ذيفنتلا ةلحرم ( رفحلا دنع و

يلاتلاب و تارجفتم اهب وا ةيرخص ةبرتلا نا نيعم ناكم دنع دجو negative 

events اننل فوس ءاربخ جاتحن , دعم يلاتلاب و ةصصختم ةلامع , ةديدج تا

س عقوتملا نع هتفلكت و طاشنلا تقو ديزي نع رظنلا ضغب ( ةادا تابلاطملا claims , لكشب

) دقاعتلا دونب يلع دمتعيس كلذ نل ( يئدبم يتح , كلاملا لبق نم ضوعي نا بجي ةلاحلا هذه يف لواقملا نا 

نا ينعمب ةرطيسلا نع جراخ رملا اذه نكل ةبرتلا عاونا لك عم لماعتلا نا دقعلا يف صوصنم ناك ول

رما ةفلتخم ةبرت دوجو كلذل و كلذ فاشتكا نم هنكمت مل و نوكي نا بجي امك تاسج ذخاب ماق لواقملا

كلاملا هلمحتي يتح ملعي ل اضيا ناك ول و )



نم لضفا كلذ و تداز رفحلا تلدعم يلاتلاب و ةيلمر ةبرتلا نا دجو

يلاتلاب و تقولا و ةفلكتلا ثيح positive events 
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The processes of risk management:

 According to Perry and Hayes (1985) 



 According to Carter et al. (1994) 





 According to Kliem and Ludin 

risk 

identification

risk analysis risk response

Risk identification 

and 

documentation

Risk quantification and 

classification

Risk modelling (often 

called risk analysis

Risk reporting and 

strategy development

Risk mitigation, 

reduction and/or 

optimisation

Risk monitoring 

and control
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 According to Baker,Ponniahand Smith (1998) 



 According to Chapman (1997) 



Risk 

identification

Risk analysis

Risk control

Risk 

reporting

Risk 

identification

Risk 

estimation

Risk 

evaluation

Risk response

Risk 

monitoring
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 According to Grammer and Trollope (1993) 











Define Focus Identify

Structure Ownership Estimate

Evaluate Plan Manage

Identify risks Analyse risks Reduce risks

Plan against 

and manage 

risks

Review risks
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The primary steps in project risk management are as 

following: 











































Risk identification 

Risk assessment 

Negligible 

risk

Undesirable 

risk

Unacceptable 

risk

Acceptabl

e risk

Transfer

Avoid

Transfer

Avoid

Reduce

Shared

Retain

Ignore

Monitoring
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These processes are done in sequence.

. Each step will be described in this document
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رطاخملا ةرادا ةيلمع يف ةفلتخملا لحارملا فادها طيسب لكشب حضوي يلاتلا لودجلا

Tasks and outputs 



Process Tasks Task Outputs 

(deliverables) 

Risk management planning Risk management plan 

Risk identification Project risk list 

Qualitative risk analysis Prioritized list of risks 

classified as high, 

moderate, or low. 



















Quantitative risk 

analysis (Only if the 

project includes Value 

Analysis) 

An analysis of the 

project’s likelihood of 

achieving its cost and 

time objectives 



Risk response planning Risk response plan, 

including one or more of 

the following: residual 

risks, secondary risks, 

change control, 

contingency reserve 

(amounts of time or budget 

needed), and inputs to a 

revised project plan 

Risk monitoring and control Workaround plans, 

corrective actions, 

project change requests 

(PCR), and updates to the 

risk response plan and to 

risk identification 

checklists for future 

projects 
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ةيلمع لك هاجت عورشملا يف فرط لك ةيلوئسم حضوي يلاتلا لودجلا 

And the following table shows Responsibilities 

((Stakeholders roles)) 

Process Tasks Role 

Spons

or 

District 

Division 

Chief for 

Program and 

Project 

Management 

Proj

ect 

Mana

ger 

Assistant 

Project 

Manager/ 

Project 

Management 

Support 

Unit 

Functio

nal 

Manager 

Task 

Manag

er 

Risk 

management 

planning 

S S R S S S 

Risk 

identification 

S S A S R R 

Qualitative 

risk analysis 

R S S S 

Quantitative 

risk analysis 

(Performed 

only as part 

of Value 

Analysis) 

A S R R 

Risk response 

planning 

S S R, A S 

Risk 

monitoring and 

control 

R R R, A S R R 



Legend: 

رطاخملا ديدحت 

يمكلا ليلحتلا

رطاخملل 

يفيكلا ليلحتلا

رطاخملل 

لماعت طخ عضو

ةرطاخم لكل 

ذيفنتلا ةعباتم

ثيدحتلا و 

قيثوتلا 
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 R = responsible 

 S = support 

 A = approve 









عوزشملا يف زطاخملا ةراداب تفلتخملا عوزشملا زصانع تقلع 

Help identify risks Project background information

Help identify risks (similar risks 

from similar cases)

Historical records from previous 

projects

Help identify, mitigate, and 

manage risk. decrease mistakes

Past lessons learned

Help identify additional risks Company process and 

procedures

Help rank risks , response option 

choice , impact prediction

Organizational risk tolerances

Knowing which risk could be 

accepted and which response 

would be proper

Organizational risk thresholds

Help identify additional risks Company culture

Help identify risks and decide if 

the project is risky or normal

Project charter

Show the complicity of the 

project that resulted in a new 

risks and affect on the 

mitigation option choice

Project scope statement

Help the PM to identify risks 

accurately and timely

team

Help identify risks Work breakdown structure

Show all activities so you can 

determine the important of 

Network diagram



~ 22 ~



each on and its effect on others ( 

critical path )

Rank risks – time and cost 

estimates must be safe after risk 

study

Time and cost estimates

Decrease risks Communications management 

plan

Staffing is a step of H.R. staffing 

help the PM to know the 

weakness points which 

represent a risk 

Staffing management plan

Contracts are away of mitigation 

the risks, on the other hand may 

resulted in a new risks

Procurement management plan

Identify – accept-manage risks Stakeholders 





: plan Risk dimension you must determine to make risk analysis and 

1- The probability of risk occurring 

2- The possible outcomes ( impacts ) 

3- When each risk may occurs and 

temporary or permanent? 

4- How risk occurring may be start and 

it`s impacts? 











probabilty 

impact 

when...? 

How...? 
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When risk plan is to be created? 

The project team completes the risk management plan before the project 

initiation document (PID) component ends. The team updates the plan in each 

subsequent lifecycle component and continues to monitor and control risks 

throughout the life of the project. 

If the project will undergo a value analysis (VA), the VA team assists in preparing 

the risk management plan. If the risk management plan is prepared with a VA 

study, the risk management plan is included in the VA study report



It can be applied at all stages in the project cycle, from the earliest assessments of 

strategy to the supply, operation, maintenance and disposal of individual items, 

facilities or assets.









رطاخملل طيسب ميسقت لكشلا اذه حضوي , رطاخملا ميسقت لاكشا دحا وه و ون اهنا حضوي ع يف يا ةيلخاد ني

و عورشملا يريدملل نكمي يتلا رطاخملا يه و عورشملا قاطن stake holders اهنا يا اهعم لماعتلا

مهترطيس تحت ثودح وا تادعملا لطعت وا ) ديج ةملس و نما ماظن لمع قيرط نع ( لمعلا ثادوح لثم

تارايهنا (ـب قلعتت يتلا يه ةماع ةفصب و staffing,equipments,materials,planing,scope 

changes, cash flow or money in general)

 Technical Risks: Maturity of Design, Equipment Reliability 

 Project Management Risks: Project Organization, Contract Administration 

 Site-Related Risks: Environmental, Geotechnical, Geological

R

i

s

k



Internal 

External 
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يريدم نا ينعمب عورشملا قاطن نع ةجراخلا يا ةيجراخلا رطاخملا يهف رطاخملا نم رخلا عونلا اما ,

وا عورشملا stake holders مكحتلا نكمي ل ( سقطلا لثم يه و اهيلع ةرطيسلا و اهب مكحتلا مهنكمي ل

تاموكحلا اهردصت يتلا نيناوقلا و ) سقطلا يف ةمظنملا تائيهلا و ةسفانملا و قوسلا ةلاح و

Delivery of a critical equipment, Availability of Skilled Labor, 

Regulatory and Certification, market condition, competitors 



رطاخملا عاونل ليصفت رثكا لكشب فينصت حضوي يلاتلا لكشلا و يلع فينصتلا دمتعي و

رطاخملا رداصم
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Another example to master risk categorizing, also to 

see new examples for risks
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Pure risk: is a risk that caused a loss only such as fire, injury, 

theft, etc. 

Business risk (market risk or speculative risk): is a risk that 

caused a loss or a profit. 













Risk 

Pure risk 

negative 

risk 

Business risk 

Negative 

risk 

postive 

risk 
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 Sources of risks along the project life 

اهنكل و تاعورشملا ةرادا بتك يف اهتيؤر تددعت لحارملا هذه , ةيلاتتم لحارم ةدعب رمي عورشم يا ايئدبم

ةلحرم لك يف رطاخملا رداصم ضارعتسا كلذ دعب و مهدحا ضرع متيس و فدهلا سفن يلع تقفتا 

The following shape shows the project phases 



The prior phases resulted from the project stage, as each stage some of 

these phases as following 



DEMONSTRATI

NG THE NEED

CONCEPTION 

OF NEED

OUTLINE 

FEASIBILITY

SUBSTANTIVE 

FEASIBILITY STUDY 

&OUTLINEFINANCIAL 

AUTHORITY

OUTLINE 

CONCEPTUAL 

DESIGN

FULL 

CONCEPTUAL 

DESIGN

COORDINATED 

DESIGN, 

PROCUREMEN

T & FULL 

FINANCIAL 

AUTHORITY

PRODUCTION 

INFORMATION

CONSTRUctiON

OPERATION& 

MAINTENANCE

p

r

o

j

e

c

t



Pre-Project 

Stage

Demonstratingth e Need

Conception of Need

Outline Feasibility

SubstantiveF easibilityS 

tudy& Outline FinancialA 

uthority

Pre-

Construction 

Stage

Outline Conceptual 

Design

Full Conceptual Design

Coordinated Design, Procurement & 

Full Financial Authority

Construction 

Stage

Production Management

Construction

Post-

Construction 

Stage

Operationa nd 

Maintenance
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DEMONSTRATIN

G THE NEED

Unsatisfactory 

Market 

Research

defined Initial 

Statement 

qfNeed

Incomplete 

Stakeholder 

List

No Historical 

Data Analysis

Poor 

Communicatio

n

defined Final 

Statement 

ofNeed

Changes in 

Stakeholder 

List

Poor 

Assessmenotf 

StakeholderI 

mpact

Poor 

Communicatio

n

Incomplete 

Identification 

ofPotential 

Solution to the 

Need

OUTLINE 

FEASIBILITY

Poor 

Communicatio

n

Poor 

Consideration 

ofSite 

Investigations

Poor 

Consideration 

ofEnvironment

al Impact

defined 

Structure 

ofFunding and 

Financial 

Options

Unrealistic 

Completion 

Datesfor Each 

Option

Inadequate 

CostlBenefit 

Analysisfor 

Each Option

SUBSTANTIVE 

FEASIBILITY 

STUDY 

&OUTLINE 

FINANCIAL 

AUTHORITY

Poor 

Communicatio

n

Unsatisfactory

S ite 

Investigations



Poor 

Assessmenotf 

Environmental

I mpact

defined 

Structure 

ofFunding and 

Financial 

Options

Inadequate 

Substantive 

Cost-Benefit 

Analysis

OUTLINE 

CONCEPTUAL 

DESIGN

Poor 

Communicatio

n

Lack ofSite 

Investigations 

Update

Lack 

ofEnvironment

alI mpactA 

ssessmenUt 

pdate

Inadequate 

Evaluation of 

Outline 

Concept 

Design 

Alternatives

Inaccurate 

Total Cost of 

Chosen 

Outline 

Conceptual 

Design 

Estimate
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FULL 

CONCEPTUAL 

DESIGN

Poor 

Communication

Poor Schematic 

Designfor 

Elements of 

Chosen 

Solution

InadequateM 

aintenanceP lan

Inadequate 

Health and 

Safety plan

Inaccurate 

Total Cost of 

Chosen 

Concept Design 

Solution 

Estimate

COORDINATED 

DESIGN, 

PROCUREMEN

T & FULL 

financial 

authority

Poor 

Communication

Poor Detailed 

Design for 

Elements of 

Chosen 

Solution

Lack ofSite 

Investigations 

Update

Poor 

Contractual 

Strategy

Unsatisfactory 

Potential 

Suppliers Skills 

and Inability to 

Fuffll 

requirements

PRODUCTION 

INFORMATION

Poor 

Communication

UnsatisfactoryH 

ealth and 

SafetyP lan

Unsatisfactory

M aintenanceP 

lan

Unsatisfactory 

Procurement 

Plan

Inability to 

Finalise Total 

Cost Based on 

Production 

Information

CONSTRUCTIO

N

Inappropriate 

Changes to 

Design 

Resultingfrom 

Construction 

Phase

Onsatisfactoty 

Monitoring of 

Quality of 

Construction 

Mork

Unsatisfactory 

Monitoring of 

Cost of 

Construction 

Work

Unsatisfactory 

Afonitoring 

ofProgress of 

Construction

Lack of Onsite 

Resources And 

Labour 

Management

OPERATION& 

MAINTENANCE

Unsatisfactory 

Building 

Performance 

Measurement

Lack 

ofAfaintenance 

Strategies 

Update

Lack oftifecycle 

Budgetary 

Requirements 

Update
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يتلا رطاخملا عيمجل ةيلومشلاو ناكملاردق ةقدلا ةاعارم بجي كلذل و ادج ةجرح ةيلمعلا وا ةوطخلا هذه دعت

و ةمداقلا تاوطخلا يقاب يف اهلهاجت ينعي رابتعلا يف ةملتحم ةرطاخم ذخا مدع نل, عورشملا هجاوت دق

عورشملا فادهل ريبك ديدهت يلاتلاب

يف ةحلصملا باحصا كارشا متي هلمتحملا رطاخملا عقوت يف عورشملا stakeholders must 

participate 

عورشملا لخاد نم نكي مل نا و ةوطخلا هذه يف ديفت ةربخ كلتمي صخش يا يلا ةفاضلاب

Risk identification is critical phase, since the result of this phase will 

have an effect on the succeeding phases, as if this stage misses any 

risk consequently the following phases will not take it into account. 

Therefore, if risk is not identified it will not be evaluated and 

managed.
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ديدحت عورشملل ةعقوتملا رطاخملا و ةدعاسم طاقن ةدع للخ نم رداصم ديدحت و ناكملا ردقب رطاخملا هذه

كلذ دعب و تدجو نا رطاخملا نيب تاقلعلا ديدحت فينصت متي و رطاخملا كلت ةمئاق لمع رطاخملا هذهب

ةوطخلا هذه نم فدهلا وه كلذ و طسبم لطشب عورشملا دارفا دحل اهدانسا متي و لبق ةوطخلا هذه نوكت ,

يتلا ( هثدحتسملا وا ةديدجلا رطاخملا عم لماعتلا ضرغب عورشملا لاوط رمتست و عورشملا ذيفنت يف ءدبلا

) فشتكت new risks

Identify and categorize risks that could affect the project, Assess 

how risks are related to other risks and how risks should be 

classified and grouped for evaluation and then document these 

risks.



The outcome of risk identification is a list of risks (This list is not 

meant to be all-inclusive; it is just a guide) that can be assigned 

to abeam member. 



What is done with the list of risks مت يتلا رطاخملا ةمئاق نم ةدئافلا ام

اهلمع ؟ ؟



Objectives of Risk I dentification
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, ةطيسب ذيفنت ايجولونكت و ةريغص ةفلكت ( ةريغصلا تاعورشملا يفف , عورشملا عون يلع ةباجلا دمتعت

لماعتلل ةلحرم لك يف هلمتحملا رطاخملا يلع هابتنلا زيكرت ضرغب ةمئاقلا لمع طقف متي ) ةليلق رطاخملا

ا سدنهم اهب موقي وا ةمهملا هذهل لمع قيرف نييعت متي و ةيانعب اهعم عورشملا ريدم فارشا تحت ذيفنتلل

لماعتلا متيف ) ةريثك رطاخملا , ذيفنتلا ةدقعم ةطشنا يوتحت ابلاغ وريبك ةفلكت ( ةريبكلا تاعورشملا يف اما

ةرادا تايلمع يف رطاخملا ةمئاق نم ةدافتسلا متي , عورشملا فادها يلع اهتروطخل كلذ و ربكا ةقدب اهعم

يه و رطاخملا

Assessment, analysis, mitigation and planning, allocation, 

and monitoring and updating





Documents and tools that support the risk identification 

process: 

هلمتحملا رطاخملا ديدحت و فيرعتل اهيلع دامتعلا متي يتلا رصانعلا :

اهيلع دمتعي ةعئاش رصانع كانه نكل و ةتباث ريغ يهف كلذل و عورشملا عون و لمعلا قيرف ةربخ يلع دمتعت

ابلاغ :

- ةهباشم ةقباس تاعورشم نم ريراقت

- ةيؤرل اقبط عورشملا فادها stake holders 

- W.B.S

بناجلا وا ليومتلا وا تايمكلا ردوم وه نوكي دق اهردصم رطاخم ةدعل ضرعم هنا دجنس ءزج لك

وا يذيفنتلا ةلامعلا

- Cost estimation assumptions like P.R and prices

- Schedule assumptions 
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- The team considers: 

- Risks — what might go wrong 

- Opportunities — better methods of achieving the project’s 

purpose and need 

- Warning signs that indicate whether each risk is likely to 

occur 





PROJECT-

SPECIFIC 

DOCUMENTS

PROGRAMMATIC 

DOCUMENTS

TECHNIQUES

 Project 

description 

 Work breakdown 

structure 

 Cost estimate 

 Design and 

construction 

schedule

 Procurement plan 

 Listing of team’s 

issues 

and concerns











 







 Historic data 

 Checklists 

 Final project 

reports 

 Risk response 

plans 

 Organized 

lessons 

 learned 

 Published 

commercial 

databases 

 Academic 

studies 





















 Brainstorming 

 Scenario 

planning 

 Expert 

interviews 

 Nominal group 

 methods 

 Delphi methods 

 Crawford slip 

 methods 

 Influence or 

risk 

 Diagramming 

 Analogy 



Brainstorming

نع لقت ل ( صاخشلا نم ةعومجم نيب ةحوتفم ةشقانم نع ةرابع 3 قلعتي اميف ةربخ مهل نيذلا )صاخشا

ةمئاق يلا لصوتلا يلاتلاب و عورشملا هجاوت دق يتلا رطاخملا رداصم ةشقانم متي ثيح عورشملا بناوجب

ا دعت و اهنم لك ثودح لامتحاو عورشملا يلع اهنم لك ريثات و رطاخملا هذهب فاشتكل ةلاعفلا تاودلا دح

اهداعبا يلع فرعتلا و رطاخملا لضفا ناك داز املكف صاخشلا ددع يلع ةيلمعلا هذه حاجن ةجرد دمتعت .

نيكراشملا تاربخ رخلا بناجلا يلعو

Documentation reviews
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Project documentation such as 

contract, estimations, planning, 

and so, should be revised in order 

to identify risks, it can help 

identifying surly.

لثم عورشملاب ةقلعتملا تادنتسملا لك ةعجارم

و ذيفنتلا ةقيرط و ةماع ةفصب تاريدقتلا و دوقعلا

فاشتكا يف ادج ديفم نوكيس كلذ نل , هريغ

رطاخملا

Analogy technique 

لصفم لكشب يلاحلا عورشملا تادنتسم لمشت يتلا و اهركذ مت يتلا طاقنلا هذه لك ةسارد متي

عورشملل ةهباشم ةقباس تاعورشم يا اضيا و ليصفت لقا لكشب ةقباسلا ةكرشلا عيراشم و

متي يذلا ( يلاحلا نم ردق ربكا عيمجت فدهب كلذ لك ةيملع بتك وا تلاقم وا ) هتسارد

يتلا تامولعملا تاربخلا باحصا و ذيفنتلا يسدنهم و عورشملا ريدم ( عطيتسن اهللخ نم

لمع ) ةكرشلاب check list لثمت يتلا و . ةلمتحملا رطاخمللاب ةمئاق

technique: Delphi 

فصع لمع و ءاربخلا نم ةعومجم عم عامتجلا متي

و عورشملا هجاوت دق يتلا رطاخملا عقوت فدهب ينهذ

مهنم لك بتكي هريكفت ةجيتن ةدح يلع عمج متي مث

جئاتنلا ليجستل ءاربخلا يلع يرخا ةرم اهضرع و

تدجو نا مهتفاضا .



Check list

اهل ثيدحت لمع متي و عورشملا ريدم ةطساوب ةقيقدلا ةسارر دلا هذه للخ نم اهلمع متي

اهل ) ةفشتكم وا ( ةديدج رطاخم يا ةفاضا متي ثيح عورشملا رادم يلع متي ءانثا اهفاشتكا

ةبقارملا لمع و عورشملا ذيفنت monitoring and updating process

- ةلحرم يف اهفاشتكا identification ةءافكب رطاخملا ةرادا يف ديفي

ةمداقلا تاعورشملا يف كلذ ديفي ةعباتملا ءانثا اهفاشتكا اما
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ffect Diagram E - and - ause C

لثم ةينقت نع ةرابع Analogy technique اهنم فدهلا ه و اهجاوت دق يتلا ثراوكلا وا رطاخملا ديدحت و

ينهذلا فصعلا ةركف يلع دمتعت و عورشملا brainstorming ةديفم نوكت دق يتلا تادنتسملا لك ةسارد دعبف

و ذيفنتلا يسدنهم و تاعورشملا يريدم نيب تاسلج لمع متي ) لبق نم اهركذ مت امك ( ةلمتحم رطاخم يا فاشتكل

لكش يلع ةجتانلا راكفلا ليجست diagram CE يلاتلا لكشلاب امك







هل وه و نيلكشلا دحا
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1 - لكشلا للخ نم متي و مت يذلا ينهذلا فصعلا للخ نم ةلمتحملا رطاخملا ) ةباتك ( هيف حيضوت متي

رطاخملا هذه ثودح يلا يدؤت دق يتلا بابسلا جاتنتسا





2 - ةيلمع للخ نم اهيلع لوصحلا مت يتلا و رطاخم اهنع جتنت دق يتلا تلكشملا حيضوت هيف متي

لكشلا للخ نم و ينهذلا فصعلا ةلمتحملا رطاخملا جاتنتسا متي





: Assumption analysis

ريدقتلا ةوطخ يف estimation ةقيرط ديدحت دنع اضيا , تايضرف ةدع يلع دامتعلا مت ةفلكتلا وا تقولل ءوس

كلذل و رطاخملل ردصم لثمت تايضرفلا هذه كلذل , اذكه و تايضرف ةدع يلع دامتعلا مت ذيفنتلا

هلمحتملا رطاخملا عقوتل ادج ةديفم هتباجا و ادج قيش لاؤس

مت يتلا رصانعلا يلع رشابم لكشب رثؤت يتلا )عورشملا تاباسح جراخ ( ةبوسحم ريغلا )رداصملا ( رصانعلا يه ام

؟ رشابم و يوق لكشب اهيلع دامتعلا و اهباسح

نا ملعن :لاؤسلا ينعم حيضوتل عورشملا ةفلكت ريدقت مت عورشملا ةيادب يف , عيراشملا نم ديدعلل مهلا ناونعلا يه

يلع ءانب ةفلكتلا لماوع كانه نا رابتعلا يف ذخؤي مل نكل جاتنلا ةيلمع يف لخدت يتلا رصانعلا ةفلكت و جاتنا تلدعم

لثم جاتنلا تلدعم يلع رثؤتس لعفلاب لامعلا ميلست ةقيرط عتل يسيئر ببس نوكت دقف ( دوجو , ) لمعلا لط

( مهنيب ديج قيسنت دوجو مدع عم لواقم نم رثكا Bad HR management يدؤي ) لامعا لطعت يلا

اذكه و تقولا و )ريخاتلا تامارغ و حيلصتلا وا ةداعلا ةفلكت ( ةفلكتلا نم اديزم جتانلا نوكيف يرخا لامعا ةداعا وا

ريغ لكشب رثؤت لماوع كانه نا اضيا ظحل و يتلا رصانعلا يلع رشابم لكشب رثؤت اهنكل ةفلكتلا يلع رشابم

رشابم ريغ لكشب رثوت

لثم لامعلا ميلست ةقيرط تارادلا ( كلاملا وا ةكرشلا ةرادا طغضب رثاتت ذيفنتلا ةعرسل )ايلعلا يلاتلاب و (

ملتسلا تاوطخ نوكتس ) ايلعلا ةرادلا تابلط عم قفاوتي لكشب ادج ةعيرس وا يلع ضيقنلا يخارتلا ( مهعم

سفن يف و هءاطبا وا كلذ ةعرس و لامعلا ميلست يلع رشابم ريثات تاذ دعي لماعلا اذهف , )امامت سكعلا

يلع رشابم ريغ رثات تاذ تقولا عورشملا ةفلكت

كعورشمل هلمتحملا رطاخملا نم ديزم كماما فشكيس ةقيرطلا هذهب ريكفتلا يلاتلاب و اذكه و

ينهذ فصع رطاخملا رطاخملا هذه رداصم

ينهذ فصع رطاخملا رداصم رطاخملا
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لثم رشابم ريغ لكشب هيلع رثؤت ةريثك لماوع كانه و عورشملا يف اضيا مهم لماع تقولا : رخا لاثم

جاتنلا لدعم للقتس اهنا ربكلا لامتحلا ةفلتخملا تايسنجلا ( ةفلتخم تايسنج ما ةدحاو له.. ةلامعلا ةيسنج

)

هلمتحملا رطاخملاب أبنتلا بيلاسا دحا تايضرفلا ليلحت



for construction risks in a Examples 

different construction projects:

اضيا دجوي , تاعورشملا لك عم رركتت رطاخم ةعومجم دجوي دييشتلا تاعورشم يف

عورشملا نع ةجتانلا رطاخملا يلا ةفاضلاب , ةعيبطلا يوق نع ةجتانلا رطاخملا





عاونا ضعب ةشقانم متيس ةيلاتلا تاحفصلا يف ** ضرع متيس ثيح , تأشنملا

لكل ضرعتلا متي نل اضيا و ليصافتلا يف ضوخلا نود اهذيفنتل ةماعلا ةركفلا

كلذ يلي , تأشنملا كلت ذيفنتل ماعلا لكشلا ةفرعم وه طقف فدهلا نل اهذيفنت قرط

ه و تاعورشملا هذه هجاوت يتلا رطاخملا ضعب ديدحت نم يساسلا فدهلا وه اذ

ةمداقلا تاحفصلا











Conventional 

Catastrophic 

inherent to 

the works 
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: Conclusion

تاحفصلا كلذلو , عورشملايف هلمتحملا رطاخملا لك لمشت نا بجي ناكملا ردقب و رطاخملاب أبنتلا ةوطخ دعت

لضفلا نم هنا تدجو كلذ لبق نكل و , ةددحم تاعورشم يف رطاخملل ةلثما يلع يوتحتس ةمداقلا ةبيرقلا

ةماع ةفصب تاعورشم يف رطاخملل ةشقانم لمع – دييشتلا تاعورشم – اهنل يتأيس امل ةديج ةمدقم لثمتس

.

اهل رطاخم يوتحي عورشم يا 3 ةعيبطلا نم ( تركذ امك تاهاجتا – هسفن عورشملا نم - ةيديلقت وا ةرركتم

)

ةعيبطلا رطاخم يه و : اذكه و ةيضرلا تارايهنلا و نيكاربلا و حايرلا و لزلزلا لثم انركذ امك acts of 

God

يف اهنم دحا ثودح ةلاح يف و نيمأتلا ةكرش وا كلاملا ةرطاخملا ةيجتن لمحتي بلاغلا insurance claim و

, ةفلكت وا يفاضا نمز ءاوس هضيوعت قيرط نع لواقملا سيل كلذ ةجيتن لمحتي تأشنملا ضعب يف نكل و

دسلا قوف نم ءاملا روبع وا ( ءاملل ناضيف ثودح و دس ءاشنا كلذ يلع لاثم و لماك لكشب لواقملا
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(over topping ءاشنلا ءانثا يف لا ذختي نا ضورفملا نم لواقملا نل لثمل ةعناملا و ةيطايتحلا تءارج

كلذ

Preventive measures such as diversion galleries, sheet pile walls, drainages, 

unavailability of diversion channels or enough dewatering pumps in ditches, etc.

يا و ةبرتلا تاقبط ( اديج ةبرتلا ةسارد مدع ببسب ةلماك لواقملا اهتجيتن لمحتي دق ةيضرلا تارايهنلا اض

( حيحص لكشب ذيفنتلا تاميلعت عابتا مدع ,).. ةيفوجلا هايملا و اهصئاصخ لمح لقن وا يفاك ريغلا ميعدتلا

ةفيعض ةبرت يلا معادلا رصنعلا - بجي امك ةبرتلا لقن مدع - ليم لمع ـلا نم ربكا safe اذكه و ) .

ةيديلقتلا وا ةرركتملا رطاخملا ةجردب اهل ةقلع ل و عورشم يا يف ثدحت دق رطاخم يه :

يوناث لكشب نكل و ةقلع دجوت دق ( يساسا لكشب تاسردلا وا تاميمصتلا وا عورشملا دقعت

قئارحلا لثم يه و , )رشابم ريغ وا نيزختلا ببسب( داوملا دحل ءيطاخلا - لكشب ةدعم مادختسا

ءيطاخ – )... رئاجسلا وا ماحللا وحنلا اذه يلع اذكه و تاراجفنلا وا تاقرسلا وا .

هسفن عورشملا نع ةجتانلا رطاخملا عورشملا ةطشنا نع ةجتان نوكت و : activities دييشتلا ةلحرم ءانثا

مدع لثم ةديدع يه و . دودحم وا ادج ريبك ددع نوكت دقف , هدقعت يدمو عورشملا عونل اعبت اهددع دمتعي و

مروفلا يف ( لمعلا يف ءاطخا , ةربخلا ةلق , ةلامع دوجو – حيلستلا - بصلا - ةجلاعملا - هناسرخلا لوصو رخات

– )... اهسفن ةطلخلا يف ءاطخا - ب داوم ديروت تافصاوملا قباطت ل ةدوج – ريغ اهنا ببسب تادعملا رايهنا

دئاقلا نم أطخ وا عقوملا فورظلةبسانم - اذكه و بولطملا نم لقا جاتنلا تلدعم .





MAJOR RISKS ASSOCIATED WITH BRIDGE CONSTRUCTION 

مك كلذو ( يرابكلا لمع متي فيك فرعن نا لوا دبل يربوك ءانب رطاخم ةشقانم لبق أبنتلا ةوطخ يف انملعت ا

) رطاخملاب

يلع عيرس لكشب فرعتنس كلذل ضعب يرابكلا دييشت قرط و ماع لكشب لمعلا ةركف يلع فرعتلا فدهب طقف

طيسب

Category Method of Construction 

Pre-tensioned Girder 

Bridges 

(I- or T- Beam) 

 Erected with Cranes 

 Erected with Launching 

Girders 
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Post-tensioned Bridges 

Cast in-situ: 

 On Falsework 

 Cantilever Segmental 

 Span by Span 



Precast: 

 Incremental Launching 

 Cantilever Segmental 

 Span by Span 

Cable-Stayed Bridges 

 Incremental Launching 

 Free Cantilever 

 Balanced Cantilever 

Suspension Bridges 

Latest Bridge Construction Systems

System 

Code 

Description 

A 

Precast, Prestressed Concrete Girders 

(Erected with Launching Truss) 

B 

Incremental Launching Construction 

(Deck Pushing System) 

C 

Cast-in-place, Balanced Cantilever Construction 

(Cantilever Carriage System) 

D Precast Segmental, Balanced Cantilever Construction 

E 

Spanwise Construction Using Stepping Formwork 

(Flying Shuttering System) 

F Cable-Stayed Bridges 

G Suspension Bridges 



Suitability of Bridge Construction Systems 

System 

Code 

Site 

Condition 

Structure 

Level 

Span Lengths 

Structure 

Depth 

Other Aspects 

A Inaccessible High 

Short 

(40 - 80 m) 

Variable 

Sharp horizontal and 

vertical curvatures, as 

well as roadway 

superelevations. 

B Inaccessible High Short Constant Straight or slightly-
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(40 - 80 m) curved superstructures. 

C Inaccessible High 

Long 

(up to 250 m) 

Variable 

Crossing navigable 

waterways. 

D Inaccessible High 

Long 

(up to 200 m) 

Variable 

Crossing navigable 

waterways. 

E Inaccessible High 

Short 

(40 – 70 m) 

Variable 

Long viaducts with 

short spans. 

F Inaccessible Very High 

Long 

(200 to 1,000 m) 

Variable 

Crossing deep rivers, 

deep valleys, and 

mountains. 

G Inaccessible Very High 

Very Long 

(500 to 2,000 m) 

Variable 

Crossing deep rivers, 

deep valleys, and 

mountains. 







1- Falsework Method 

لاقس يلع زكترت يربوكلل ةدش لمع متي scaffolding system يف نكل و ةيبشخ وا ةيندعم نوكت دق و

ماظنلا اذه يمسي , ةيندعم نوكت بلاغلا falsework نوكتي كلذب و مروفلا يف ةناسرخلا بص متي و ,

يربوكلا نم يولعلا ءزجلا superstructure كف متي ةفدهتسملا ةمواقملل ةناسرخلا لوصو دعب و ,

تادشلا .

: يتلاك يرابكلا ءانبل بولسلا اذه يف مدختست ةمظنا ةدع كانهو

- Fixed falsework تباث ماظن نع ةرابع يه و : هلك يربوكلا لوطب نوكت و



~ 43 ~







~ 44 ~















~ 45 ~







- Mobile falsework , ةلقنتم ةدش : و ريغص وا طسوتم يربوكلا عافترا ناك ول ةلاح يف ةيداصتقا

ةيواستم روحبلا
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- Sliding falsework يربوكلا زئاكر لمع يف مدختست و )ايسأر ةكرحتم ( ةقلزنم ةدش : piers
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Cantilever falsework :



يربوكلا ءازجل ةدش لثمي ماظن segments اذه اهرفوي يتلا مروفلا يف عقوملا يف ةناسرخلا بص متي ,

تلاقس يلع ةزكترم مروف نم ماظنلا اذه نوكتي و , ماظنلا scaffolding system ماظنلا اذه بحس متي ,

ـلا لمع دعب ايقفا segment رخا ءزج لمع متيل a new one 
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ريبكلا روحبلا تاذ يرابكلا ةلاح يف ماظنلا اذه مدختسي ة long spans ةيفارغوبط تاذ عقوملا ةلاح يف و ,

ةبعص

rough ground 

2-Incremental launching method 



مئاعدلا ءانب لوا ةقيرطلا هذه يف متي piers ـلا لمع كلذ دعب مث super structure 
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نم لوطب نوكت يتلا و ايقفا يربوكلا ءازجا عفد قيرط نع يربوكلل 74 يلا 34 رتم متي و ,

ءازجلا هذه لمع segments )ةجلاعملا و بصلاو حيلستلا( اهعينصت قيرط نع عقوملا يف

يربوكلا فتك لبق دجوت ةتباث ةدش يف abutment ماملل اهعفد متي ثيح اهبحس( slide )

ةطساوب hydraulic jacks ةيادب يف يندعم ءزج تيبثت متي , tip ـلا segment يمسي nose هنم فدهلا

ءاشنلا ةيلمع ءانثا جتانلا تنموملا ليلقت وه مهفته و زكر....

بحس ةيلمع دنع segment ـلا يلا ةقيرط يف ( ءاوهلا يف اهنم ريغص ءزج .. ماملل pier رخلا و )

ءزجلا لوط لقي و ءاوهلا يف قلعملا ءزجلا لوط دادزي ليلق دعب.. ) نيعم ماظن يلع ( يربوكلا يلع زتكرم

يلا قلعملا ءزجلا لصي نا يلا اذكه و رخلا pier دادزي ءاوهلا يف قلعملا ءزجلا لوط ةدايزب نا ظحل ...

يلع تنموملا segment لوط ةدايز ببسب cantilever و يطعتل ةريبك ديدح تايمك عضو كلذ نع جتني

لا segment لامحلا ةجيتن ميمصتلا نم جتان ريغ ديدحلا اذه نا يا طقف ذيفنتلا ءانثا تنموملا اذهل ةمواقم

لا تدجو كلذل و ... يداصتقا ريغ لح .... يربوكلا يلع nose ـلا لعجت يتلا و segment ربكا اهلوط

لصت اهلعجت كلذب و تقؤم لكشب لل pier لوطا لوط لعجت ( عرسا cantilever ـلا لوط سفنب لقا nose 

)





~ 51 ~
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3- Launching Truss 

لا عينصت متي girders عينصتلا ةقطنم يف casting yard ( مهنكاما يلا مهلقن متي مث ,

ةطساوب )يربوكلا نم ءزجك Two trolleys ةوطخ يتأت كلذ دعب مث يئاهن لكشب هتيبثت و

ةطلبلا بص deck slab ماظنلا لقن متي مث , launching truss هيلي يذلا رحبلا يلا
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4- Cantilever Method 

( يربوكلا زئاكر يلع رمتسم لكشب نازتا لمع يلع دمتعت piers or abutments نوكتي يتح , )

؟ فيك.. لماك يربوكلا
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يلا ةبسنلاب piers نا ظحلن : pier رخا ءزج نيميلا يلع و يربوكلا نم ءزج هلامش يلع عقي ءزجلا (

segment نم 3 يلا 5 )رتم لا لمع متي لوا , pier ءزجو نيهاجتلا دحا يف ءزج ةفاضا متي مث

رخلا هاجتلا يف قيرط نع نيتيلمعلا نيتاه متت ( sliding cantilever formwork ) متي و

اهضعبب اديج ةمعدم نوكت نا يلا ءازجلا هذه تيبثت يتلا ءازجلا يقلتي نا يلا ةيلمعلا هذه رركن مث

نم اهبيكرت مت each two piers يربوكلا انيدل نوكت دق نوكي كلذب و





نم لمعلا ةيادبل ةبسنلاب abutment لا تيبثت متي : segment نع يلعل اهبذج متي نكل و عباتمم لكشب

يلع رثؤي يذلا و جتانلا مزعلا ليقتل نيعم ماظن قيرط abutment 
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5-Cable-Stayed Bridges 







6- Suspension Bridges 
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RISKS 

 The common risks to all methods: 





In bridge construction with the Incremental Launching Method





In bridge construction with the Suspension 

bridges 

This type of bridges is a risky to construct . The construction is difficult and implies 

many hazards, so that any negligence or lack of assembly may cause accidents to 

happen. 

ground water under 

foundation 

collapse of a crane 

(wind+high rise) 

collapse of the 

structure under 

construction ( high 

moment generated) 

deep pours 

bad weather affects 

on project 

time,cost,qualtiy and 

other goals. 

sprinkling during 

finishing 

curing not maintained issues in compaction 

bad calculation or 

assembly of these 

structures 

Poor design dent problems (steel ) Forces of Nature 

bad calculation or 

assembly of these 

structures 

Poor design 

collapse of segment (cantilever) , this 

may occures when the span is long 

more than 40 m ( not accurate number, 

it is only for example) 

controlling segments sliding 

at the cases of H.L allignment 

existance. 

collapse of suport ( as aresult of 

excessive moment resulted during 

construction ..the nose is decrease 

the moment as it is said. 
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In addition to the prior risks that mentioned. 



MAJOR RISKS ASSOCIATED WITH BUILDING CONSTRUCTION 

ت ابيرقت ةينكسلا تأشنملا لثم 45 رخل تقو نم ةبسنلا فلتخت ( تأشنلا نم % )ةقدلا ةدودحم يهف كلذل ,

تاربخلا دوجو ببسب ام دح يلا ةدودحم اهيف رطاخملا تاعورشم نا دجن ةيراركت ربتعت تاعورشم اهنلو

نع ةجتانلا ةفلكتلا نوكت بلاغلا يف كلذل و ةفورعم و ةددحم نوكت داكت لمعلل ةماعلا حململا و ةيفاكلا

نع ديزت ل تأشنملا نم عونلا اذه يف رطاخملا 3 . عورشملا ةفلكت نم %

Construction stages



RISKS 

wind effect (bracing 

helps in reducing 

the risk of 

collapsing) 

error at foundation 

represents a big 

risk 

Defective 

anchoring 

survey works & site preparation ( 

asembling equipments,contstruct the 

temporary buildings,provid the site 

with services needed . 

foundation 

(excavataion,dewatering,suttering,steel 

fixing,concereting,curing and deshuttering ) 

structure ( such as 

columns,beams,slabs,shear walls. 

Secondary works & Utilities(( such 

asCladdings,walls,Pavements,Ceilings, etc 

Sewerage,Electricity,Air conditioning 
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Theft 

Lightning 

Fire 

Design errors 

Inadequate selections 

defective design 

unclear ouputs 

errors in assumtions 

geotechnical study 

Defects in foundation 

construction,choice,design,superv

ision 

Defective materials/lack 

choice of materials 

bad planning 

poor quality 

storage 

inspection 

construction risks 

Defects in formwork. 

Inadequate concrete mix 

Shrinkage cracks in walls due to 

lack of joints 

Steel(welding,buching,inspection) 

Other 

risks(Terrorism,Wind,Demolition...

.) 
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MAJOR RISKS ASSOCIATED WITH UNDERGROUND PIPELINE CONSTRUCTION

 Construction stages 



Surveying 

Clearing & Grubbing( 

with a help of Track-

Type Tractor or Dozer) 

Right-of-way 

preparation 

Hauling and stringing 

the pipe 

Bending the pipe Welding & Coating 

Digging the trench (by 

bucket wheel 

trenchers,backhoes or 

trackhoes) 

Lowering the pipe ( by 

Tractors with special 

arms called 

sidebooms) 

Tie-in 

Installing valves and 

special fittings 

Crossings(by Boring 

Machine orDirectional 

Drilling Machine or 

Horizontal Drilling Rig) 

Backfilling the trench 

Testing Dewatering Final clean-up 
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 Clearing & Grubbing 



 The right-of-way is a narrow strip of land that contains the pipeline(s) and 

is where all onsite construction activities occur. After a planned or proposed 

route is determined, it is surveyed to determine the parameters that will be 

needed to complete the project



 Stringing is the delivery and distribution of line pipe where it is needed 

on the right-of-way and when it is needed 

 The ROW is cleared of brush and trees, and leveled to give workers and 

equipment access to build, inspect and maintain the pipeline 

 The pipe must be bent to reflect the general contours of the right-of-way 
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 Valves and other connections are part of a pipeline. These assemblies are 

installed as the pipeline is constructed. They include shut-off valves that can 

block off sections of the pipeline for maintenance. 

 Before testing the pipeline, the ditch is backfilled. Sometimes the excavated 

soil is used to fill the trench and sometimes other selected backfill is used. 

Care is taken to protect the pipe coating from potential damage 

RISKS 
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T

o

t

a

l



r

i

s

k

s



Construction stage 

rockfall, slope failure and 

ground settling 

hillside erosion 

damage to the pipeline due 

to strikes 

entry of an element in the 

installed pipes 

welding of joints 

crack, breakage, seepage or 

misfunction in the pipelines 

pipe movement 

After the start-up 

Landslide 

Damage to and/or 

misfunctioning of pipes 

Consequential Losses due 

to defects in design 

Natural hazards 

Extraordinary rainfalls or 

floods 

Hurricanes, earthquakes or 

landslides 

Other hazards 

Theft 

Fire 

Collisions, vehicle crashes 

Fall of construction 

materials 

Injuries 
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Is an important document in which all date about risk like it`s 

category, likelihood, response (either potential responses or selected 

response plans), and such data will be kept. Risk register provides a 

feedback for future projects so it is represent a substantial key for 

risk management.

اهنم لك عم لماعتلا ططخ و رطاخملا نع ةحاتملا تامولعملا لك اهب دجوي ةقيثو )ةيلعفلا و ةيضرفلا ( و

يف اهنم هدافتسلل اهب ظافتحلا متي عورشملا نم ءاهتنلا دعب و , عرشملا رادم يلع ثدحت يتلا تاروطتلا

ةيلبقتسم تاعورشم يوتحت نا ادج مهملا نم , risk register ةرطاخم لكل ريغص فيصوت يلع

short description for each one حضاو اذه فيصوتلا نوكي نا يعاري و

unambiguous لخادت ثدحي ل يتح ريسفت نم رثكا لمتحت ل ةقيقد تاملك مدختسي و

confusing اذام ( لاؤس يلع ةباجلا دنع رطاخملا نيب )؟ةرطاخملا هذه هيلا ريشت

مت يذلا ( بسانملا اهعم لماعتلابولسا و رطاخملا يلع طقف يوتحت ةقيثولا هذه نوكت عورشملا ةيادب يف

لاثملا لبيس يلع هرايتخا transfer or shared or avoid كلذ ذيفنت نع لوئسملا صخشلا و )

لثم ةيلوا يرخا تامولعم يوتحت دق و رطاخملا فينصتو وا مياتلا يلع اهاريثات وا رطاخملل عقوتملا خيراتلا

ءانب رطاخملا نع تامولعملا لك يلع يوتحت ثيح ةقيثولا هذه لمتكت عورشملا ةياهن يف نكل و , ةفلكتلا

ـك مدختست و عورشملا للخ ةبرجتلا يلع feedback لبقتسملا يف ةكرشلا تاعورشمل

All identified risks should be entered into a risk register, and documented 

as a risk statement. 

The results of the risk assessment process are documented in each Risk 

Statement and summarized in the Risk Register which will be reported on a 

monthly basis. 





Mitigation activities should be documented in the Risk Register, and reviewed on a 

regular basis. They include: 

 Identification of potential failure points for each risk mitigation solution. 

 For each failure point, document the event that would raise a “flag” indicating that 

the event or factor has occurred or reached a critical condition. 

 For each failure point, provide alternatives for correcting the failure. 







Risk Register
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يلع لاثم حضوي يلاتلا لكشلا و Register Risk 
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رخا لكش another form 

PROJECT DETAILS© 



Project Name: Name of the project to which the risk relates 

Project Manager: Name of the project manager responsible for mitigating the risk 



RISK DETAILS 



Risk ID: Unique identifier assigned to this risk 

Raised By: Name of person who is raising the risk 

Date Raised: Date on which this form is completed 





Risk Description: 

Add a brief description of the risk identified and its likely impact on the project (e.g. scope, resources, 

deliverables, timescales and/or budgets) 





Risk Likelihood: 

Describe and rate the likelihood of the risk 

eventuating (i.e. Low, Medium or High) 





Risk Impact: 

Describe and rate the impact on the project if the risk 

eventuates (i.e. Low, Medium or High) 

RISK MITIGATION 



Recommended Preventative Actions: 

Add a brief description of any actions that should be taken to prevent the risk from eventuating 



Recommended Contingent Actions: 

Add a brief description of any actions that should be taken, in the event that the risk happens, to minimize its 

impact on the project 



APPROVAL DETAILS© 



Supporting Documentation: 

Reference any supporting documentation used to substantiate this risk 
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Signature: Date:



_______________________ ___/___/____ 





PLEASE FORWARD THIS FORM TO THE PROJECT MANAGER 





URI or ID ـب اهيلا راشملا Purple star لكل اهلمع متي Risk ةقباطتم ريغ و اهل هزيمم نوكت ثيحب

يرخا عم يلع لدت اضيا و صئاصخ ةرطاخملا

Category© Description Id 

Requirements  The requirements have not been clearly specified 

 The requirements specified do not match the customer's needs 

 The requirements specified are not measurable© 



1.1 

1.2 

1.3 

Benefits  The business benefits have not been identified 

 The business benefits are not quantifiable 

 The final solution delivered does not achieve the required benefits 



2.1 

2.2 

2.3 

Schedule  The schedule doesn’t provide enough time to complete the project 

 The schedule doesn’t list all of the activities and tasks required 

 The schedule doesn’t provide accurate dependencies 



3.1 

3.2 

3.3 

Budget  The project exceeds the budget allocated 

 There is unaccounted expenditure on the project 

 There is no single resource accountable for recording budgeted 

spending 



4.1 

4.2 

4.3 

Deliverables  The deliverables required by the project are not clearly defined 

 Clear quality criteria for each deliverable have not been defined 

 The deliverable produced doesn’t meet the quality criteria defined 



5.1 

5.2 

5.3 

Scope  The scope of the project is not clearly outlined 

 The project is not undertaken within the agreed scope 

 Project changes negatively impact on the project 



6.1 

6.2 

6.3 

Issues  Project issues are not resolved within an appropriate timescale 7.1 
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 Similar issues continually reappear throughout the project 

 Unresolved issues become new risks to the project© 



7.2 

7.3 

Suppliers  The expectations for supplier delivery are not defined 

 Suppliers do not meet the expectations defined 

 Supplier issues negatively impact on the project 



8.1 

8.2 

8.3 

Acceptance  The criteria for accepting project deliverables aren’t clearly defined 

 Customers do not accept the final deliverables of the project 

 The acceptance process leaves the customer dissatisfied 



9.1 

9.2 

9.3 

Communication  Lack of controlled communication causes project issues 

 Key project stakeholders are ‘left in the dark’ about progress 

10.1 

10.2 

10.3 

Resource  Staff allocated to the project are not suitably skilled 

 Insufficient equipment is available to undertake the project 

 There is a shortage of materials available when required 



11.1 

11.2 

11.3 



ةقيثولا هذه و risk register ) عورشملا عون بسح وا نيعوبسا ( ةرتف لك اهل ثيدحت لمع متي



يمست ةرطاخم لكل يرخا ةقيثو كانه risk statement 

نيب و اهنيب قرفلا ام risk register 

Risk statement ليصفتلاب )اهترادا لحارم لك ( ةرطاخملا نع ءيش لك حضوت ةرطاخم لكل ةقيثو

Risk register ةرطاخمل فيرعتل وا ةرطاخملا ةرادا لحارم لكل صخلم اهب دجوي نكل اضيا ةرطاخم لكل ةقيث و :

) ينعملا سفن امهلكف ( اهلك عورشملا رطاخم عمجت ةقيثو نوكت دق وا

نم لك ةفيظو حضتي يكلو يلع لاثم وه يلاتلا لكشلا قفرا رثكا امه risk statement
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يف رطاخملا لك متي نا اضيا نكمملا نم نكل و , اهب ةصاخ ةقيثو ةرطاخم لكل نوكت نا طرش سيل

اهيوتحي يتلا تامولعملا سفن يوتحي لكشب ةدحاو ةقيثو يف عورشملا 

Risk register or risk statement 

ضرعلا ةقيرط ريغتت دق نكل تباث يوتحملا يلاتلاب و

ةقيثول وه و ةدحاو ةقيثو يف ةكرشلا رطاخم لك عمجي يذلا يلاتلا لكشلا كلذ يلع لاثم و رطاخملا ليجست

risk register
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Risk Symptoms and Triggers

تناك اذا لثمف اهثودح برقب رذنت تارشاؤم اهل نا رطاخملا صئاصخ دحا ميلستلا داعيم رخات يه ةرطاخملا

طاشنلا اهيلع دمتعي يتلا ةدعملا لطعت وه كلذ يلع رشؤملا نوكي دونبلا دحل

----------------------------------------------------------------------------------------------------------------

AGAP

All goes according to plan



ينمتي ) ةفلكتلا و تقولا ( طيطختلا مت امك ءيش لك ريسي نا لواقملا

WHIF

What happens if?
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اهرثا نوكي اذام و ثدحت دق ةرطاخم يا ريثات سردي يذلا وه حاجنلا و رارمتسلا ديري يذلا لواقملا نكلو

تم ريغ روما ثودح عقوتن انلعج امم ةريثك تاريغتم عم لماعتي لواقملا نل كلذ و : نوكت دق ةريثك ةعقو

- لمع ثادوح - ( ةلامعلا وا داوملا راعسا عافترا over est. ) - تادعم لطعت

- اقبسم هل ططخملا تقولا يف عورشملا لامتكا ةبوعص

- ميمصتلاب امك عورشملا ذيفنت ةبوعص

- ؤر قبس دق نكي مل ذيفنتلا ءانثا تلكشم فاشتكا وا رفحلا ءانثا روخص دوجو ( ةساردلا ةلحرم ءانثا اهتي

) تارجفتم

- ةدايز وا ةطشنلا ذيفنت ةدم ةدايز يف ببستت ةيوجلا فورظلا يف تاريغت ثودح

ةفلكتلا

- يف لمعلا نع بارضا وا تاماصتعا ثودح ( ةيرشب بابسل لمعلا لطعت

ةكرشلا strike )

- تاناضايفلا وا لزلزلا لثم ثراوك ثودح force majeure 

- هل ةددحملا ةفلكتلاب عورشملا لامكا ةبوعص within budget 

- ةديج ريغلا داوملا وا ةديج ريغلا ةلامعلا ببسب ذيفنتلا يف ءاطخا ثودح

- ) ةيرامعملا عم ةيئاشنلا تاحوللا ضراعت لثم ( تاميمصتلا يف ءاطخا دوجو

ه و يلع اذك كلذ وحنلا

يلا يدؤي دق قبس ام لك و
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 ددحملا تقولا يف عورشملا لامكا مدع

 هل ةددحملا ةفلكتلاب عورشملا لامكا مدع

)ططخملا( هفدهتسملا نم لقا عورشملا ةافك

 مدع ( نيبولطملا ناملا وا ماعلا رهظملا وا ةدوجلا تابلطتمب يفي أشنم يلع لوصحلا مدع

قيقحت ) ةلماك عورشملا فادها

 ) لثم قئارح ثودح ( عورشملاب ثاروك ثدحت دق

 دارفلا ةباصا متي دق





يتلا رطاخملا يلع فرعتي نا لواقملا ماهم دحا كلذل و , فيلاكتلا يف ةدايز يلا يدؤي ةرطاخملا ثودح ابلاغ

اهعم لماعتلل ةطخ عضي و ثدحت دق risk management strategy



؟ رطاخم ثودح لامتحا نم ديزت يتلا لماوعلا يه ام 



- لمعلا يف ديدج ماظن وا بولسا لاخدا وا لمعلا يف ةديدج ةدعم مادختسا using of (testing ) a 

new equipment or system 

- تاربخ اهب دجوي ل يتلا يا ) اهب لمعلا دتاعم ريغ ةقيرط وا ( ةثدحتسملا ذيفنتلا قرط دحا مادختسا

ةكرشلا يف ةيفاك

Cost 

Time 

Qualtiy 

Safty 

....Goals 
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Applying a new technology 

- ةسوردم ريغ ةطحيم فورظ لظ يف لمعلا

Operating in UN predictable environment 





و لشفلا وه امهدحا نيرصنع يوتحت ةرطاخم لك وه جتانلا نوكيل لشفلا اذه يدحت وا ةمواقم وه رخلا

حاجنلا

حاجنلا قيقحت فدهب ةرطاخم يا عم لماعتلا دنع اديج اهقيبطت نم دبل يتلا طاقنلا ضعب هذه و

- ةرطاخملا قحتسي ل فده لجا نم رطاخت نا ءاكذلا نم سيل

- لمعلا ءدب لبق اديج ططخ

- اخملا بابسا يلع لوا فرعتلاب مق امئاد ناكملا ردقب اهدافتت يكل اديج اهللح و ةرط

- ةرطاخملا ثودح ةلاح يف ةليدب ططخ عضوب مق

- لشفلا ةلاح يف كلذ ةجتن لمحت عطتست مل نا رماغت ل

- مهنم ديفتست دق نيذلا صاخشلا و ةقباسلا تاربخلاب نعتسا







يتلا لاؤسلا يلع بيجن نا دبل دييشتلا تاعورشم يف

؟؟ لعفنس اذام ) ذيفنتلا ةقيرط (

) ةرطاخم ( ؟؟ ثدحي نا نكمي اذام و

) ةرطاخملا ةهجاومل ةطخ ( ؟؟ ثدح ول اذام و

و حاجنلا ةيلامتحا ديدحتو ةقباسلا ةلئسلا يلع ةباجلا دعب

و ةصرفلا ةميق و فادهلا قيقحت يف حاجنلا مدع ةيلامتحا

ةرطاخملا ةميق

........ بسانملا رارقلا ذخا متي )) رارقلا ةعانص((
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حيحشٍ يف ايئذثٍ شطاخَىا ذيذحذ حييَػ ذؼت risks identify سيى ِنى ٗ شطاخَىات حَئاق اْيذى ُلا حثصا

شصما شطاخَىا ٓزٕ يا ٗ عٗششَىا دقٗ ييػ ٗا عٗششَىا حفينذ ييػ شطاخَىا ٓزٕ شيشاذ ٍِ ونت غفاّ ٌيػ اْيذى

شطاخَىا ذيذحرى حيىاذ وحاشٍ خءاظ لىزى ٗ وقا اَٖيا ٗ عٗششَيى اذيذٖذ ٓزٖى وييحرىا ٗ ٌييقرىا حيحشٍ يٕٗ

شطاخَىا

• شطاخَىا ٌييقذ حييَػ ٌسقْذ RISK ASSESSMENT ِيريىاررٍ ِيرييَػ يىا

• : يىٗلا Qualitative assessment ) يفينىا ٌييقرىا (



ييػ ذَرؼذ ٗ ٌييقذ شيذقذ ٌري لىر هلخ ٍِ ٗ اٖشٗذح ِػ حعذاْىا ساشلا ٌييقذ ٗ جشطاخٍ وم زٗذح هاَرحا

يٕ يرىا حيىارىا ج٘طخىا يف ٌييقرىا ازٖت دافرسْى جذح ييػ وم شطاخَىا ٌييقذ assessment

Quantitative

• : حيّاصىا assessment Quantitative )يَنىا ٌييقرىا (

Risk Assessment 

Qualitative 

Quantitative 

Risks 

Qualitative 

assessment

priority 

list
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يَسذ ٗ risk analysis جشطاخٍ وم شطاخَىا ِػ طذاْىا دق٘ىا ٗا حفينرىا باسح اٖيف ٌري ج٘طخىا ٓزٕ ٗ

ةيىاسا ذحا ٗا )... قيشط ِػ ( اٖثْعذ ءا٘س جشطاخٍ وم غٍ وٍاؼريى حقيشطت ضٗشخىا اضيا ٗ جذح ييػ

عٗششَىا خاّايت ٗ حقتاسىا ج٘طخىا طئارّ يٕ ج٘طخىا ٓزٕ خلخذٍ ٗ فيفخرىا 

The objectives of Quantitative Risk Analysis are as follows: 

-Define the Cost and Duration Cumulative Probability Curves. 

-Establish the cost and schedule contingency required for the total 

project as well as for each cost and schedule element. 

-Establish the basis for the Risk Mitigation Plan. 

ٗ ٌري اٖيف ًاذخرسا جاماحٍ دٍّ٘ ٘ىسام Monte Carlo simulation 



Monte Carlo simulation can be performed on risks using excel, 

@Risk, Pertmaster, risky and other programs. 

The number of variables in the Monte Carlo analysis (e.g., cost 

elements) should be kept small (<20, where possible) and 

independent. When cost or schedule variables have some degree of 

correlation, as is often the case, this must be accounted for in the 

analysis or the contingency will appear to be too small, and the 

accuracy too great. 





Risks

Quantitative 

assessment

Risk 

exposur,Response,

Contingency
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يَنىا ٌييقرىا وَؼى ًذخرسذ ةيىاسا جذػ كإْ ٗ : يٕ ٗ

Simple assessment, Probabilistic analysis, Sensitivity analysis, 

Decision trees, and Monte Carlo Simulation 



* Decision trees 

وئاذت جذػ ذظ٘ي اٍذْػ several alternatives ازنٕ ٗ وئاذت ذظ٘ي ويذت ونى ٗ each alternative 

has sub alternatives and so on

ةسّلا عشفىا يىا وص٘رىا ٌري اٍْٖ عشف وم ٌييقذ قيشط ِػ ٗ ، جشعش اْيذى ُ٘نريف optimum يزىا ٗ

ويذثىا وصَي

*simple assessment 

ييػ اداَرػا شطاخَىا ٌييقذ impact حثساَْىا ظطخىا سايرخا ٗ ب٘يطَىا يطايرحلا باسح ٌش ٍِ ٗ ظقف

جشطاخٍ ونى

* Probabilistic analysis 

وم وييحرت ً٘قي ، جشثخىا ييػ يساسا ٗ اذظ شيثم ونشت ذَرؼذ ِنى ٗ حطيست ٗ اذظ ٔيٖس حقيشطت وييحذ

ليرَذ اّٖا قيشط ِػ جشطاخٍ 3 ٍِ اتاشرقا شصملا هاَرحلا ٗ وئافرٍ هاَرحا ٗ اذظ ٌئاشرٍ هاَرحا ( خلاَرحا

لام ٌيقىا باسح ٌري يىارىات ٗ حيتاقٍ حَيق هاَرحا ونىٗ ) غقا٘ىا يذ 

Expected value = each probability* it`s price 













حييَػ ذؼت ج٘طخىا ٓزٕ يذاذ 

Identify risks 

ٌري ٗ إذيذحذ ٌذ يرىا شطاخَىا وم ٌييقذ اٖيف 

Each identified risk should be assessed 

A-Qualitative Risk Assessment 
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يَسذ شطاخَىا حَيق شيذقذ حييَػ assessment مييقتلا ةيلمع يف نييسيئر نيرصنع يلع دمتعت يه و

: امه

0 - ةرطاخملا ثودح لامتحا

2 - ةيباجيا نوكت دق و ةيبلس راثلا نوكت دق , اهثودح يلع ةجتانلا راثلا

ةرشابم ةروصب ايبلس عورشملا فادها يلع رثؤت يتلا يه ةيبلسلا راثلا

As a direct cost (for example time, cost and so) 

ةرشابم ريغ ةروصب نوكت دق وا as indirect cost ( for example increase 

review , planning , new members )





؟؟؟ ةرطاخملا مييقت متي فيك 

Risk assessment has two aspects:



or unit of time occurring per of a risk likelihood Determines the - 1

some other convenient unit.

(Note that likelihood in other papers may be called frequency or 

probability …all words is the same concept).
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ةربخلا يلع دمتعي ماقرلا رايتخا تاعورشم وا ةكرشلل ةقباسلا تاعورشملا للخ نم ماقرلا هذهب يتأن (

)ةهباشم



رطاخملا ةيلامتحا مييقت يلع كدعاست لوادج

امهدحا يلع دامتعلا كنكمي

Title Score 

Description 

Very Low Less 

than or 

= 20% 

Highly unlikely to occur; however, still needs to be monitored as 

certain circumstances could result in this risk becoming more likely 

to occur during the project 



Low 40% Unlikely to occur, based on current information, as the 

circumstances likely to trigger the risk are also unlikely to occur© 



Medium 60% Likely to occur as it is clear that the risk will probably eventuate 



High 80% Very likely to occur, based on the circumstances فٗشظ of the project 



Very 

High 

100% Highly likely to occur as the circumstances which will cause this 

risk to eventuate are also very likely to be created 

اٖشٗذح ذمؤٍ جشطاخٍ 

ةدحاو ةرطاخمل ردصم نم رثكا دجو ول

Clf = sum (resource rate * it is likelihood) 

It is likelihood قباسلا لودجلا نم 

Resource rate 0 to 1 
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or consequences of the risk should it occur ( impact The - 2

effects).



رطاخملا نع جتانلا رثلا مييقتل كدعاست لوادج impact

امهدحا يلع دامتعلا كنكمي



Title Score Description© 

Very Low 20 Insignificant impact on the project. It is not possible to measure the impact 

on the project as it is minimal 



Low 40 Minor impact on the project, e.g. < 5% deviation in scope, scheduled end-

date or project budget 



Medium 60 Measurable impact on the project, e.g. 5-10% deviation in scope, scheduled 

end-date or project budget 



High 80 Significant impact on the project, e.g. 10-25% deviation in scope, scheduled 

end-date or project budget 



Very High 100 Major impact on the project, e.g. >25%% deviation in scope, scheduled end-

date or project budget 
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رطاخملا مييقت متي نيقباسلا نيلودجلا للخ نم ةكرشلاب نيصتخملا لك و نيريدملا و ذيفنتلا ءاربخ ةدعاسمب(

) رطاخملل ةيولولا ديدحت مث نم و

؟ اذامل

لمع و رطاخملا لك ةهجاومل ططخ لمع قطنملا نم سيل و رطاخملا نم ريبك ددعب طاحم عورشملا نل

ا و لماعتلا متي يتح رطاخملل تايقبسلا ديدحت مزل كلذل و اهل ةرمتسم ةعباتم اهنل اهل دهجلا ءاطع و زيكرتل

ةجرحلا يه اهل رطاخم جتنيس نل و , scour اهلوبق متي يلاتلاب و ادج اريغص accept



Establish the priority of each risk by identifying the likelihood of the risk's 

eventuating and its impact on the project. Once the likelihood and impact 

scores have been allocated, the priority score should be calculated as follows: 



 Priority equals the average Likelihood and Impact score 

Priority = (Likelihood + Impact) / 2© 





ID Likelihood Impact© Priority Score Rating 

1.1 20 80 50 Medium 
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1.2 80 60 70 High 

1.3 100 40 70 High 

2.1 40 20 30 Low 

2.2 80 100 80 Very High 

2.3 20 80 50 Medium 

















 ضارتفا متي تلاحلا ءوسا يلع ءانب لماعتلا و ةرطاخملل ) ةجتانلا راثلا و لامتحلا (

كلذ

effects and their relative case - worst risks on their Evaluate

likelihood of occurrence





Risks assessment objectives : 

رطاخملا هذه ةيفصت بجي كلذل , ةداع رطاخملا نم لئاه ددع عورشملا يوتحي ليهستل ةقيرطب

رطاخملا فينصت ةوطخلا هذه يف متت كلذل و , يدجم اضيا اهعم لمعتلا نوكي يكل و اهعم لماعتلا

ةدح يلع مهنم بورج لك عم لماعتلا متي و ) ةريغص , ةطسوتم , ةيلاع ( عاونا ةثلث يلا 

Provides appropriate management decisions to control risks 

لاعلا رطاخملاف كلذ ةعبلاتمل قيرف صيصخت و اهعم لماعتلل ةطخ لمع متي ةي 

نييعت مزلي ل و عقوتملا هجاوملا تقولا يف اهل هابتنلا طقف متيف ةطيسبلا وا ةريغصلا رطاخملا اما

نيتلاحلا نيب يهف ةطسوتملا رطاخملا اما , كلذل قيرف 

ةجتانلا راثلا نيب عمجت ةفوفصم نيوكت قيرط نع كلذ لك متي و اهثودح لامتحاو ةرطاخملا نع

LIKELIHOOD—IMPACT MATRIX حضوملا لكشلاب



And it is used to determine cost and schedule contingency 

due to risks 

Priority Score Priority Rating 



0-20 Very low 

21-40 Low 

41-60 Medium 

61-80 High 

81-100 Very High 
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شطاخَىا حف٘فصٍ ( قتاسىا ونشىا ) ٔؼٍ وٍاؼرىا وٖسي ونشت شطاخَىا ِػ خاٍ٘يؼٍ شف٘ذ حف٘فصٍ ِػ جساثػ

ٔف٘فصَىا ٍِ غتشٍ يف جشطاخٍ وم شٖظذ سيح , جشطاخَىا حَيق ِػ ششؤٍ غتشَىا ُ٘ىٗ
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= اٖيف شطاخَىا حَيق شيذقذ ُ٘ني ٔف٘فصَىا ٓزٕ ٗ risk probability * impact

، حفينرىا ييػ جشطاخَىا ٍِ شيشاذ د٘ظٗ حىاح يف .... ،عٗششَىافاذٕا ، دق٘ىا ، جد٘عىا

Score or exposure = cost impact* prob0+time impact * prob2+…..



Risk matrix is the presentation of information about risks in a matrix format, 

enabling each risk to be presented as the cell of a matrix.



 Assessment is useful for screening and prioritizing risks and 

for developing appropriate risk mitigation and allocation 

strategies. 

 Assessment is best for estimating the numerical and statistical 

nature of the project’s risk exposure. 

 Assessment providing a basis for evaluating the effectiveness of 

risk management or risk allocation strategies. 





 Various methods have been developed to help classify 

risks according to their seriousness. One common method is to 

develop a two-dimensioned matrix that classifies risks into three 

categories based on the combined effects of their frequency and 

severity.
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ب يتأت ةلحرم ةرطاخملل طيطختلا عم لماعتلل بولسا وا ةطخ لمع اهيف متي و رطاخملا مييقت دع

رود وه كلذ و مهنيب بسنلا هنكل بيلاسا ةدع نم دحاو وه بولسلا اذه , رطاخملا هذه

ماظن وا تاوطخ لمع مث رطاخملا عم لماعتلل لثملا بولسلا رايتخا وهو طيطختلا ةيلمع

ذيفنتلا ءدب مث اديج ماظنلا اذه قيبطت نمضي رملا مزل املك طيطختلل ثيدحت لمع و ةبقارملا و

يتم ( ةرطاخملا يلع كلذ فقوتي ... وا ةيرهش وا ةيعوبسا وا ةيموي نوكت ةبقارملا و

يلع اهتروطخ يدم و اهمييقت وه ام ,؟ هرمتسم يه له , ؟رركتس له ,؟ عورشملا هجاوتس

) اذكه و , ؟ عورشملا فادها

طيطختلا ةيلمع نم ضرغلا و فيفختلا وه mitigation ةدع قيرط نع رطاخملا راثا نم

قرط
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A Risk Plan must now be created which includes a set of actions 

to be taken to avoid, transfer or mitigate each risk, based on 

the priority of the risk assigned.

Examples for mitigation:

If there is equipment causes high risk:

The mitigation option choice will be replace the equipment by 

other one less risky or make a safety plan ensures decreasing 

the probability of risk occurring or change the method of 

construction avoiding this equipment or contingency plans or 

mix of those.

The decision will depend mainly on the project condition and 

availability, less cost, faster, achieving goals like quality and 

scopes.



Risk planning involves the thoughtful development, 

implementation, and monitoring of appropriate risk response 

strategies.

The DOE’s Office of Engineering and Construction Management 

defines risk planning as the detailed formulation of a plan of 

action for the management of risk . It is the process to do the 

following:

-Develop and document an organized, comprehensive, and 

interactive risk management strategy.

-Determine the methods to be used to execute a risk 

management strategy.

-Plan for adequate resources.
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, ةرطاخملا ةهجاومل ةبسانملا ةقيرطلا : امه نييسيئر نيئيش لمشت ةطخلا هذهو يلع ةطخلا هذه ذيفنت ريثات

) عورشملا فادها ( نمزلا و عورشملا ةفلكت يلا ةفاضلاب ,

- اهذيفنت نع لوئسملا نم

- ذيفنتلا ةيجهنم

- ريراقتلا )ةغيص( لكش

- لثمي امهياو ةروطخلقلا لثمي ماقرلا يا ( ريثاتلا وا رطاخملا مييقت يف ةمدختسملا ماقرلا ينعم فيرعت

يلعلا هذه عم لماعتيس يذلا هسفن وه سيل مييقتلا ةيلمعب ماق يذلا صخشلا نوكي دق نل كلذ و ) ةروطخ

عيمجلل ةحضاو ةللد تاذ ماقرلا نوكت نا دبل كلذل و ماقرلا

- ةحلصملا باحصا ةقلع stakeholders

- ماظن لمع فعضلا طاقن و اهحاجن يدم و ططخلا ةيلعاف و تاروطتلا قيثوتل documentation

تامولعملا هذه لك نم ةدافتسلل feedback





R
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The risk mitigation strategy is assembled containing the action plans and a risk 

account which shows the costs and benefits of the mitigation strategy.







ةعيبط يلع ءانب ( مهنيب نم بسنلا رايتخا متي تارايتخا ةدع وا لاكشا ةدع هل رطاخملا عم لماعتلا

و ةرطاخملا عورشملا فورظ لثم تاودلا ضعب مادختساب SWOT analysis ,decision 

tree ةدح يلع ةرطاخم لك عم لماعتلل
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: mitigation options) Risk response options (

رايتخا يف يساسا و ريبك رود بعلي ) اهمييقت ( ةرطاخملا عون response يتلا لكشلا يف امك , بسانملا

هضرع مت نا و قبس يذلا و : ةقباس ةحفص يف
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 Unrecognized, unmanaged, or ignored (by default). 

اذه ترتخا دق نوكت اهتراداو عورشملا رطاخم ةسارد مدع ةلاح يف رايتخلا

 Recognized, but no action taken ( acceptance) 

ةلاح يف Negligible risk يلع اهريثات نا وا ادج اريغص اهلامتحا نل ارظن امامت ةرطاخملا لامها ينعت و

ركذي ل عورشملا

 Avoided (by taking appropriate steps). 

قيرط نع نوكي ةرطاخملا بنجت عورشملل ينمزلا لودجلا ليدعت قيرط نع , دنب ذيفنت ةقيرط رييغت وا

, ةماع ةفصب عورشملا عورشملا فادها ضعب رييغت , ةديدج دراوم ةفاضا عورشملل .... لثمي كلذ لك و

يئاهن لكشب ةرطاخملا ردصم يلع ءاضقلا

رطاخمل لنوكي )رايتخلا اذه ( رطاخملابنجت و high exposure ايئاهن ةلوبقم ريغلا عورشملا يف

You can achieve this by: 

 Modify the planning 

 Add a new resources 

 Change the scope 

: كلذ يلع لاثم

 عقوملا يف طلخلا للخ نم تافصاوملل ةقباطم ةناسرخ يلع لوصحلا مدع ةرطاخم دوجو

ةطحم عم دقاعتلا قيرط نع نوكي ةرطاخملا بنجت ..... )ةلحنلا ( هراودلا ةطلخلا ةطساوب

ةناسرخلا ديروتل ةزهاج ةناسرخ ةبولطملا تافصاوملاب

 نع نوكي ةرطاخملا بنجت ... ةيلاع ةعرسب حاير ثودح لامتحا ببسب يجرب شنو رايهنا ةرطاخم

تأشنملا دحاب ايبناج يجربلا شنولا تيبث و ةيلاع عرسب حاير دوجو يف هليغشت مدع قيرط

 نع نوكي ةرطاخملا بنجت ... رفحلا ةيلمع ءانثا لامعلا يلع رفحلا ايهنا ةرطاخم مادختسا قيرط

يوديلا رفحلا نم لدب رفحلا ةدعم ةبرتلل تيبثت ماظن لمع وا such as freezing system 



نوكي رايتخلا اذهل طيطختلا دعب (exposure) risk scour يواست 4 ةرطاخملا هذه يلع ءاضقلا مت يا ,

مات لكشب



 Reducing) mitigate) the risk. (By an alternative approach). 

عافتراب يجرب شنو دوجو : كلذ يلع لاثم 55 نيسدنهملا بتاكم داعبا رارقلا نوكي... ايبناج تبثم ريغ رتم

مدع ( ناملا تاميلعت يلع ديدشتلا , رايهنلا ةرئاد نع )ةفاثكب يرشبلا دروملا دجاوت نكاما ( تاحارتسلا و

هتعس نمربكا ليمحتلا – يدعتت يتلا حايرلا ةعرس ةلاح يف هليغشت مدع و ليغشتلا لبق حايرلا لاوحا ةعباتم

نملا يصقلا دحلا – رهام نوكي نا دبل دئاقلا driver must be skilled )

جتانلا رثلا ةميق ليلقت وا ةرطاخملا عوقول لامتحلا ليلقت يلع دمتعي رايتخلا هذه ةطاسبب impact كلذ و

قيرط نع ةقبسم تاوطخ )ةرطاخملا عوقو لبق ( early action فارشلا فيثكت لثم – تارابتخلا - بيردت

ةلامعلا



)ايئاهن اهيلع ءاضقلا سيل و اهليلقتب انمق اننا ثيح ( رطاخملا نم ءزج يقبتي رايتخلا اذهل طيطختلا لمع دعب

يطايتحا لمع متي نا اما يقبتملا ءزجلا اذه يلاتلاب و cy contingen هب لوبقلا متي وا هلباقي

 risk reduction is used as a risk response in practically 90% cases 



 Transferred (to others through contract or insurance). 
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ثملا سفن : كلذ يلع لاثم نكل و ةرفوتم ةلامعلا نا ضرفب ( لامعلا يلع نيمأتلا وه رارقلا ... قباسلا لا

ةلكشملا ) هطوقس ببسب يذل لامعلا ضرعت ببسب تاضيوعتب ةبلاطملا يه ,نطاب لواقمل ةيلمعلا دانسا وا

متيف )نطاب لواقم يلا عورشملا ريدم ةيلؤسم نم لوحتي (تايلؤسملل لقن ثدحي نكل طاشنلا ءاقبا

يلا ةرطاخملا لوحي ولاقملا , .... وا يراشتسلا وا لواقملا يلع رطاخملا لوحي كلاملا وا نطاب لواقم

.... وا نيمأت ةطرش اذكهو

It does not eliminate it, it simply shifts responsibility

جتني دق كلذل يفاضا تقو وا ةيفاضا ةفلكت هنع جتني دق رايتخلا اذه contingency

 Retained and absorbed (by prudent allowances 

يف رطاخملا ذخات تايحامس )رابتعلا .

This does not mean that the risk is ignored; it is monitored and controlled and

its exposure is constantly checked. 

اهلبقت متي رطاخملا ضعب كانه ةرطاخم نوكت وا , ادج ريغص نوكيس تثدح ول اهريثات و ريغص اهلامتحا نل

يبطلا نع ةجتانلاةراطخملا لثم اهب أبنتلا بعصس نيكاربل ا و لزللزلا لثم ةع قيرط نع اهعم لماعتلا نوكي و

يدقنلا يطايتحلا وا تايحامسلا يذلا متي هتفاضا ءانثا طيطختلا عورشملل ةيناثلا ةلاحلا اما , يلولا ةلاحا يف

تابلاطملا ةادا هيلا فاضي

ملل ةبقارم لمع متي و خ ا ط لمع و ةر control اهعوقو دنع اهنع جتانلا رثلا وا لامتحلا ليلقت فدهب اه

يطايتحا عضو يلع يلك لكشب دمتعي contingency رطاخملا اذه ةمواقمل رطاخملا ةلاح يف تابلاطملا وا

ةعيبط نع ةجتانلا force majeure 



 shared (with others, joint venture, Airbus R&D is done by several countries) 

ةرطاخملا نم ءزج لمحتل ةديدج فارطا ةكراشم 

حبرلا نم كلذ للقي دق 

 Handled by a combination of the above. 

و زطاخملا تعيبط و عوزشملا فوزظ لثم لماوع ةذع يلع ذمتعي لئاذبلا هذه نيب نم رايتخلا

ةوطخلا هذه يلع زثؤت لماوع نم اهزيغ .

Certainly, the choice will depend on many factors like the project 

circumstances, risk nature and so.

) لثم هيماتنا ( تفهكتنا ةدايز مثم بىيع هن رارق مك نا عحلو



~ 93 ~



, ةرطاخمنا جتاو هم رثكا تفهكم ةرطاخمنا عم مماعتنا تطخ نىكت ذق اذج تماه هظىحهم

وراقمنا هم ذبلف هطخنا دامتعا مبق هيتفهكتنا هيب ت لىبقنا يه تجيتىنا نىكت ذق و ,

اهترادا تفهكت هم مقا نىكتس اهتفهكت نل ةرطاخمناب

Sometimes the cost of mitigating the risk can exceed the cost of assuming the risk and 

incurring the consequences. It is important to evaluate the probability and impact of 

each risk against the mitigation strategy cost before deciding to implement a 

contingency plan. 







Difference between mitigation plan & risk contingency: 

Mitigation plan ةيلامتحا ليلقت وه اهنم فدهلا و ةرطاخملا عوقو لبق نوكت اهثودح 

Risk contingency اهنع جتانلا رثلا ليلقت اهنم فدهلا و ةرطاخملا عوقو دعب نوكت 



: احوضو رثكا ةروصب قرفلا مهفل 

وا اهعنم ءاوس اهعم لماعتلل بولسا رايتخا متيسف , ام ةرطاخم اندنع نا روصتنل

وا ةجتانلا راثلا ليلقت وا لامتحلا ليلقت قيرط نع فيفختلا اعم امهلك

ةلاح يف فرصتتلا ةيفيكل ةطخ لمع + اهعوقو لامتحا ليلقت وا ةرطاخملا عنم ةطخ

= ةيبلسلا راثلا ليلقتل اهعوقو mitigation plan

يذلا و ( ةيبلسلا راثلا ليلقت فدهب ةرطاخملا عوقو ةلاح يف فرصتلا ةطخ ليصفت

س يتلا دراوملا و تايلؤسملا و ةطشنلا نم ةعومجم لمشي ديعصتلا لكش و اهجاتحن

يلع عورشملا يف دارفلا بيردت و ) هماه رصانع هريغ و هعم لماعتلا وا عقوتملا

= رملا مزل نا ةطخلا هذه ذيفنت risk contingency

.. وا ةحاسم وا ةلامع وا تادعم وا لاوما نوكت دق دراوملا **

د وه ام , ةرطاخملا عوقو تقو يف نا ينعمب : تايلؤسملا** ام ؟ عورشملا ريدم رو

ادج همهم هيلمع راودلا ديدحت... ؟ عقوملا نما رود وه ام ؟ ذيفنتلا سدنهم رود وه

ةيطايتحلا ةفلكتلا باسح Contingency اهنع ةجتانلا ةدئازلا ةفلكتلا = ام ةرطاخم ةجيتن

* ل يمكلا ريدقتلا اهثودح

لاثم :

لخاد كشت ةناسرخلا نا يه ةرطاخملا نكتل (بمبلا ريساوم موبلا boom , ام ببسل )

= ) لمعلا لطعت و ريساوملا حلصا و ةفلات ةناسرخ ( كلذ ةفلكت 055 , هينج

ريدقت Q.assessment وه كلذ ثودح 05 %

Contingency cost = 0.2 * 500 =100 L.E 
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عورشملا فلكت يلع ةفلكتلا هذه ليمحت متي و

تحلا تقولا باسح متي ةقيرطلا سفنب و ام ةرطاخمل ةجيتن يطاي

ةطشنلا ةفلكت يلع فاضي نا اما جتانلا تقولا و activities نمز طغض متي وا

رادقملا سفنب عورشملا time crashing



طيطختلا ءانثا يلام يطايتحا ءزج لمع قيرط نع عورشملا رطاخم فيفخت نكمي ةيادب

ةفلكت يلع هليمحت متي و ) امامت طيطختلا مت امك ذيفنتلا متي نا ليحتسملا نم نل ( عورشملل

نم ءزجلا اذه حوارتي , دونبلا ةفلكت نم ءزجك عورشملا 7 يلا % 2 ةفلكت يلامجا نم %

لا يف عورشملا , فرص طخ ءاشنا لثم ةيلاع رطاخم يلع يوتحت ل يتلا ةطيسبلا عيراشم

ةينكس تارامع

يلا ةبسنلا هذه لصت ةريبكلا تاعورشملا يف اما 24 ةهجاوت يتلا ةريبكلا رطاخملا ببسب %

يرابكلا , قافنلا تاعورشم لثم عورشملا



Because plans seldom materialize as estimated, it is common 

practice to have contingency funds

The amount typically depends on the uncertainty and risk of 

schedule and cost estimates: 



– A low risk project might have a contingency reserve of 1 to 2% of 

the total cost. 

– This percentage might be up to 20% in high-risk projects 



Schedule Risks …...how to response? 

 Decrease the number of critical activities (before 

starting) good planning 

 Time controlling and updating (during execution) 

يلع دعاسي عورشملا يف ةجرحلا تاراسملا ددع و ةجرحلا ةطشنلا ددع ليلقت

لهسا نوكي عورشملا نمز طغضل ةجاحلا ةلاح يف و , عورشملا ةعباتم ةلوهس 





~ 95 ~





~ 96 ~



فدهلا نم هذه ةيلمعلا :

- دكأتلا نم نا ةطخلا يتلا مت اهعضو لماعتلل عم رطاخملا متي اهذيفنت

امك بجي .

- فاشتكا يا رطاخم ةديدج .

- مييقت ططخلا يتلا مت اهعضو

- لمع ةدعاق تانايب اهمادختسل يف عيراشملا ةمداقلا ةكرشلل

.



Risk monitoring and control keeps track of the identified risks, residual 

risks, and new risks. It also ensures the executions of risk response plans 

evaluates their effectiveness and provide a database for future projects 

of the company .



و يتأت هذه ةيلمعلا دعب ةيلمع عضو ةطخ لماعتلل عم رطاخملا ( امك وه حضوم لكشلاب )

The risk monitoring and updating process occurs after the risk 

mitigation, planning, and allocation processes .



يف هذه ةلحرملا متي فاشتكا رطاخم ةديدج و متي فذح رطاخم يرخا ناك عقوتم اهثودح و متي

ثيدحت تانايبلا ةحاتملا نع رطاخملا

و متي ريوطت ططخلا و لمع ططخ ةديدج ءانب يلع كلذ



و متت ةعباتملا نع قيرط ةبقارم رطاخملا اديج و لمع ريراقت ةلماش نع رطاخملا و تاثيدحتلا

ةقلعتملا اهب رارمتساب

و لضفي ليوحت هذه ريراقتلا يلا تاموسر ةيحيضوت ثيحب لهسي ةعباتم رطاخملا يلع رادم

رمع عورشملا

: Risk control involves

Choosing alternative response strategies
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Implementing a contingency plan

Taking corrective actions

Re-planning the project







رطاخملا عم لماعتلل عورشملا ريدم اهب موقي نا بجي يتلا تاوطخلا ضعب كانه و

: ةيبلسلا اهراثا نم فيفختلا لقلا يلع وا اهبنجت فدهب كلذ و





7 - No excuses :





نع كلذ متي و , لمعلا يف لكاشم اهنع جتني راذعا دوجول حمست ل

يدم نوفرعي مهنا نم دكاتت نا دبل و ءافكا صاخشا يلع دامتعلا قيرط

ةمات ةيارد يلع مهمنا نم دكاتت و مهراذعا يلع برتت دق يتلا لكاشملا

عقوملا يلا ةدعملا لوصو دعوم ( هلعف مهيلع بجي امب نم دكاتتل ) لثم

كيلع كلذ لك دعب و) بولطملا هجولا يلع مهرودب نوموقي فوس مهنا

نوكيس لمعلا نا نم لواب لوا دكاتت و ) عورشم ريدمك ( اديج مهتبقارم

دعوملاب دقاعتلا نع مهلعاب يفتكت ل ةدعم ريجات دنع ( ماريام يلع

اب لاصتلاب مق اضيا نكل و ةدعملا هيف جاتحتس يذلا ... مهيلع ديكاتلل ةيفاك ةرتفب دعوملا لبق لؤسمل 





عم زيكرتلا و مامتهلا اذه لك يطعت نا مهملا نم سيل لثمف لمعلا ردق يلع مامتهلا ردق فلتخي عبطلاب و

عورشملا يلع رثوت يتلا رصانعلا عم نوكي امنا و دادحلاcritical activities رثكلا اهنا رابتعا يلع (

عورشملا ةفلكت ابلاغ و عورشملا نمز يلع اريثات ) 
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2 - Understand the process 







كلذ نيب ام و لامعلا تاياهن و تايادبو عورشملا لحارم اديج مهفت نا دبل 

لمعلا نم ءاهتنلا متيس يتم و اهجاتحتس يتم اديج ملعت نا دبل ةدعم مادختسا دنع لثمف جاتحت يتم و اهب

فقوت و ةنايص لمع يلا 





3 - Communication 
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مهنيب تامولعملا لدابت و لمعلا دارفا نيب ديجلا لاصتلا نم دكاتت ) عورشملا ريدمك ( كيلع بجي

تقولا يف و ةديج ةروصب ريبكةجردل للقيس كلذ نل بسانملا رطاخملا ةيلامتحا نم ة 







تامولعملاو تاعئاشلا ليلقت نيلوئسملا صاخشلا نا نم دكاتلا و ادج ماه لوادتت يتلا ةهوشملا

ادج ماه رما عورشملا يف مهمهت روما نم ثدحي ام لكب ملع يلع 





4 - Plan fallbacks 
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لمع قيرف رخات وا ةدعم لطعت ثودح لثم.. رطاخم يا ثودح ةلاح يف ةليدب ططخ لمع نم دبلل

بسانتت ةليدب ططخ عضو متي و اديج سردي نا دبل كلذ لك , رفحلا ءانثا ةبرتلا يف لكاشم روهظ و

ةماع هفصب عورشملا فورظ و عورشملا ميلست دعوم و عورشملا ةينازيم عم 





Risk Charters
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Risk charter is a management tool to identify, communicate, 

monitor, and control risks.



فيرعت تارييغت ةعباتم و رارمتساب رطاخملل مييقت لمعل دعاست اهنل رطاخملا ةرادا ةيلمع يف ادج ةديفم ةادا

نم للقت يلاتلاب و رطاخملا يف مكحتلا وا ةرطيسلا ةيلمع يف دعاست , عورشملارمع رادم يلع ةرطاخملا

ولسلا رايتخا يف دعاست , عورشملا فادها هاجت يبلسلارطاخملاريثات ةرطاخملا عم لماعتلل لضفلا ب





The risk charter may include relevant information such as the 

following:















or days)





Example of risk status report
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Cost and risk status report. From a such project 
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ح مكيلا نكل و اهدادعاب تمق دق ةيسارد ةلا اهنم افوذحم و ماقرلا ضعب

عملا عورشملا ةيصوصخل ارظن تامول 

ركشلا و ةيحتلا صلاخب هجوتا نا يسنا ل انه و : نم لكل 

 يناميلا دمحا روتكدلا

 ديسلا دمحا سدنهملا

دييشتلا تاعورشم ةرادا مسق – ةسدنهلا ةيلك – قيزاقزلا ةعماج - رصم

 دمحا نيسح سدنهملا

قافنا سدنهم
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 Project Tender Type:- 



The tender is "Selective Tender" 



 Type Of Contract:- 



The Contract used is "Unit Price" 



 Total Price Of Civil Works:- 



********** 



 Project units:- 



A group of tunnel lines linked together with stations. 



 Method of construction :- 
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For tunnels: TBM method is used 

For station: top-down construction method is used and the diaphragm 

wall is used as soil supporter. 



 Project objective :- 



Safe and stable structures. 

Provide a sheep, easy and helpful transportation mean. 



 Project location :- 



Cairo -Egypt. 



 Stakeholders identification and analysis: 

1. The National Authority For Tunnels 

2. Systra Egypt company 

3. Arab contractors company 

4. Orascom company 

5. Vinci company 

6. Bouygues company 

7. The project members and all working stuff 

8. The sub-contractors 

9. The suppliers 

10. The Environment 

11. The community 

12. The neighbors and all the affected people due to 

construction 

13. The Media 

14. Transportation and traffic ministry. 
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Analysis 



Stakeholder Key issues and objectives

The National Authority For Tunnels 



Delivered on time, receiving the project with 

agreed quality, helping in solve the 

problems. No additional costs.

Systra Egypt company 



To maximize the profit and minimize the 

cost. Obtain a good brand in Egypt.

Arab contractors company 



To maximize the profit and minimize the 

cost. 

Orascom company 



To maximize the profit and minimize the 

cost. 

Vinci company 



To maximize the profit and minimize the 

cost. Obtain a good brand in Egypt.

Bouygues company 



To maximize the profit and minimize the 

cost. 

The project members and all working 

stuff 



Get a good experience and better position 

and get a good paid.

The sub-contractors 



To maximize the profit and minimize the 

cost. 

The Environment 



To ensure that construction processes are not 

pollute the environment over allowable 

limits. 

The community 



To obtain a metro line represented an easy 

transportation mean. 

The neighbors and all the affected 

people due to construction 



To have a good effect and not affect their 

buildings stability. 

The Media 



To reflecting the real images of the work 

progress of the project to the community.

The suppliers To maximize the profit and obtain a good 

brand. 

Transportation and traffic ministry 



A project helps transportation and traffic in 

Cairo. Participate in operate the project at the 

future. 







. The first process of risk management
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In this process, the objective is to identify all probable risks using project 

definition, tools and techniques. 



 The used tools and techniques for risk identification:- 



- brainstorming. 

-Work breakdown structure analysis. 

- published scientific papers about the similar projects. 

- Estimation assumption either cost or time. 

- Available Design sheets 
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No

Code

Risk name

Description

Mitigation, Response

1 C- T-P Failure of 

tower cranes 

in site

There are many causes of failure 

as following: bad design of 

footing-water seepage under 

footing- over loaded weights-

wind velocity bigger than the 

allowable

Prepare a site layout ensuring that 

all offices or cafe such this areas 

out of TC circle.

Proper design of TC footing 

regardless the ground water flow.

Driver and labors must have the 

knowledge to cope with TC.

For rail TC mounted, PM must 

assign a supervisor to check rails 

continuously.

2 C-T-P TBM 

equipment 

Sink in the 

soil.



Due to TBM weight and at the 

case of soft soil , it`s probable that 

TBM Sink

1-test soil as it necessary 

2- contingency ( time and cost)

Intensive supervision in order to 

discover triggers.

3 C-P Approval and 

permits.

It`s probable that an entity likes 

the regulators or governmental 

A clear vision of the required 

governmental procedures, permits 
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authorities Object to an activity 

and stop work.

and deliverables as possible before 

execution

4 C-P Poor sub-

contractor 

performance.



Sub-contractor may deliver work 

after it`s deadline or less than the 

quality level required.

1-contarcts must involve penalties 

for delays or poor quality as 

possible.

2-delivery system must be effective 

to prevent such errors.

2-Q.C and C.C department must do 

their work efficiently

5 C-T-P Lack of 

Oxygen 

underground.



Underground there is not enough 

Oxygen.

Ventilate using air ventilation shaft 

and air intakes system ensuring that 

Good air linear velocity must be 

equal or more than 5.7 m3/min.

O2 percentage not less than 20 % 

of total air volume

6 C-P Noise and air 

pollution

Due to excavation, concreting, 

equipments and so on it will be 

noise and air pollution.

PM must take a decision prevent 

any noise or pollution such as 

change an equipment if it`s 

necessary or add a new resource.

7 C-S-P Curing of 

concrete 

surrounding 

with soil form 

all direction.



Diaphragm wall is surrounding 

with soil from all direction

Mix design must take this point into 

consideration.

8 C-S-P Casting 

concrete for 

deep section 

(about40m).



Deep section causes many 

problems like Segregation

Casting using the tremmie pipe 

method.

9 C-T-B Unpredictable 

existence of a 

soil type.



Unpredictable soil appearing 

causes more time and more cost, 

on the other hand may causes less 

time and cost.

Soil study before project initiation 

as standard condition order.

Contract involve this point clearly

Claims might be a helpful tool

Contingency reserve

10 C-T-P Rings delay of 

delivering.



Tunnel section contains from no 

of rings =8, this mean any delay 

of rings delay the work ( delay 

critical activity)

Always enough number must be 

stored in the site.

11 C-P Equipments 

breakdown

Breakdowns delay work -use a qualified equipment in the 

site

-provide site with spare parts and 

mechanical experts

12 C-P Injures at the 

site



Injures increase absence, 

complaints and hidden cost 

Decrease production rate

Provide labors with a bad morals

Prepare a safety plan.

In addition, monitoring it, update, 

and take corrective actions. 

13 C-S-P Stopped the 

traffic.



The stations sites are located in a 

location, which may be a random 

neighborhood, traffic, and 

housing area may be exist.

1-owner compensates building 

owners by money or an Alternative 

building.

2-prepare a proper site layout.

2-redirect the traffic to other ways.

14 C-S-P Delaying of 

the ready mix 

Delay the concrete means always 

delays a critical activity.

-Contracting with more than batch 

plant
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concrete.





-Time contingency

15 C-P Site safety 

system.



A big project like’s tunnels 

project has big number of safety 

risks.

An excellent safety plan must be 

prepared.

16 C-P Lack of labor 

skills.



A tunnel project is a complex 

project in addition to the number 

of tunnel project in Egypt is not 

big, therefore a lack of skilled 

labors.

Human resources in company must 

find a solution as 

Search for skilled labors and 

employee them

Train labors to be skilled

Encourage labors to develop their 

performance using motivation 

means

17 C-P Languages 

Varity.



As the project involved in a big 

number of companies and there 

are foreigners so there are, more 

than language may make 

understanding others is difficult.

Human resource department follow 

one of the following

Choose who can speak English well 

for this project

Give training

Contract with translators

18 C-P pipes and 

cables posed 

the tunnels 

way or station



Pipes and cables posed the tunnels 

way or station will delay the 

work, causes additional cost and 

problems.



Before execution, maps of the area 

should be studied well.



19 C-B Change orders.





Any changes may be existing 

along project duration.

-A clear vision of the required 

procedures, permits and 

deliverables should be existed 

before work commencement.

- Items controlling change orders 

must be involved in the contract 

indeed.

20 C-P Approval / 

Rejection of 

the inspection 

from the 

consultant.



Prior any implementation of the 

works, it preliminary to acquire 

the related permits from the 

governmental authorities.

The required permits to be 

approved early as possible before 

the execution of the project.

21 C-B Estimation 

errors.



Estimation of time or cost may 

contain errors that affect the 

project scope seriously.

-time and cost contingency.

-estimation to be accurate as 

possible.

22 C-B Cope with the 

new 

technologies.



Some of the project items used 

new technology in execution 

processes.

HR department must provide the 

project with skilled labors.

23 C-P In-time 

materials not 

being 

delivered.



In-time materials not being 

delivered will delay work.



-Contracting with more than 

suppliers.

- Always make sure that the 

materials you need will delivered 

on the fixed time.

24 C-P Penalties due 

to delays.



Delivering items after their 

delivery times resulted in 

penalties.

-Time contingency 

- good planning and scheduling

-following the planning, 

monitoring, updating, time crashing 

if it`s necessary.
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25 C-S-P Concerting at 

a bad weather.



Concreting at rainy weather or hot 

weather causes problems.

-for hot weather do not casting 

during a temperature more than 35 

c degree , use ice instead of water 

and curing carefully.

-for cold weather do not casting 

during a temperature less than -5 C 

degree. .

26 C-S-B Excavation at 

a bad weather.



Rainy weather increases soil 

volume, on the other hand windy 

weather pollutes air.

-for the windy weather add a proper 

amount of water to soil to prevent 

air pollution.

-variety in excavation PR must be 

taken in consideration(time and 

cost contingency)

27 C-S-P UN clear 

understanding 

of design 

sheets.



Some of details may be un clear 

or 

All design sheets ( calculations, 

shop drawings and so on)

Must be completed before project 

initiation.

28 C-B Discounts



Buy a large number of something 

such as caravans and silos often 

followed by a discount.

PM must maximize the probability 

of discounts.

29 C-P Co-ordination 

problems.





Due to the big number of 

contractors at the site. Co-

ordination problems are probable. 

Existence of a coordinator lessens 

this problem.

Following the project plan well 

decrease this problem

Complete supervision also 

decreases these problems.

Job description is an effective tool 

to prevent coordination problems.

30 C-P Bad injection.



Soil injection is so important 

work and sensitive, therefore any 

problem an injection process will 

cause problems during 

excavation.

- Complete supervision prevents 

this problem.

31 C-P Storage 

strategy.



A lot of Material in the site need 

good strategy for storage like 

(Reinforcement, bentonite 

Shuttering).

Prepare a full system of strategy for 

all material. 

32 C-T-P Bad lining 

from TBM.



TBM lines the tunnel section and 

if there are any defects in lining, it 

will cause ground water seepage 

to the tunnel. 

- Complete supervision and testing 

prevent this problem.

33 C-P High 

employees 

turn over 

(resign).



The market became very 

competitive for better 

opportunities of other vacancies at 

different construction projects.

A good salaries & healthy and 

social services available to 

employees (motivations).

34 C-P Inflation 

impact on cash 

flow.



The prices are subject to increases 

affecting the cash out.

-contingency reserve

-accurate estimation as possible 

35 C-S-P Tilting of 

diaphragm 

wall.

Diaphragm wall must be vertical - Complete supervision and prevent 

this problem.

-construct a guide wall help 
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preventing this problem.

-test the diaphragm wall using 

Coden Test

36 C-S-P Bad bentonite 

mix.



If bentonite properties are not 

satisfying specifications, the mix 

will not act As It Should Be.

The following tests must be carried 

out :

- PH value tested(lee than 11.5)

- viscosity( about 37 sec -tested by 

marsh cone) 

-density(1.12) 

-swelling index(not less than 2 time 

of the dry volumes 

- sand content (less than 7%) tested 

by screen test 

- Liquid limit (300to 450%)



37 C-P Bad insulation 

(not satisfy 

specifications).



Bad insulations means a water 

seepage which a big problem

- Complete supervision and prevent 

this problem.

- Contract must involve in that the 

contractor is responsible for any 

future repair relate to insulation.

38 C-T Ground 

settlement.



Because of deep excavation for 

tunnel or stations, it is probable 

that settlement occurs which 

certainly will affect near building 

negatively. 

1-Minimize settlements by 

supporting systems or other 

engineering solution

effective supervision to prevent 

problems

Minimizing the negative effects by 

quick and cooperated solutions.

compensations (cost and time 

contingency needed)

39 C-S-P Errors due to a 

variety of steel 

types delivered 

to the project.



A variety types of steel are 

delivered daily to the sites, the 

problem is represent in use a type 

instead of the targeted type.

- Complete supervision prevents 

this problem.



40 C-P Delay 

penalties 

applied for the 

contractor.



The owner needs to be delivered 

on the planned time.

-Prepared an excellent planning and 

scheduling.

- make sure that all production rates 

not less than the planned, if not take 

corrective actions.

-follow the planning , monitor , 

update and time crash if necessary

-delay reports and interval 

collective reports should written by 

site engineers and referred to the 

PM.

41 C-S-P Dewatering for 

station works.



Dewatering is so important work 

and sensitive, therefore any 

problem an injection process will 

cause problems during 

excavation.

- Complete supervision and testing 

prevent this problem.

42 C-P Providing car 

parking.



The engineers and workers need a 

car parking area.

Using the area surrounding the site 

can provides the car parking area or 

hire another area near the site

The choice number 2 needs cost 
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contingency

43 C-S-P Windy 

weather.



Windy weather stopped operating 

the TC as a safety role and 

pollutes the air with the 

volunteers soil particles due to 

excavation and transportation.

-due to stopped TC ( there are cost 

and time contingency)

-pm must take steps to decrease air 

pollution.

44 C-S-P Shuttering 

defects.

Shuttering affects concrete quality 

directly 

-Use a qualified shuttering 

component.

-Well assembling is required

-- Complete supervision prevents 

this problem.



45 C-S-P Excavation 

injures.



Excavation is considered as one 

of the most danger activities in 

construction projects.

-follow safety roles

-make sure the excavated areas will 

be stable

-take quick action if there are any 

safety risks appear

D
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46 

C-P

Lacks of 

petroleum 

materials are 

needed.



Nowadays events in Egypt are 

threatening to continuous Lacks 

of petroleum materials. 



PM must store enough amounts of 

petroleum needed in silos. Silos 

must be so far from any danger 

factor like high temperature and so 

on. 

47 C-P 

Strikes.



After 25 January resigns become 

a risk for al projects.

The top manager must be proactive 

with any complaints.

48 C-P new 

governments

A new government comes may 

cancel the project. 

The contract must ensure the 

company rights. 

49 C-S-P Design 

problems.





Design may not be adapted to 

construction. 

PM and experts in company should 

revise all design data before 

execution.

Code a part from W.B.S is followed by another part (p or b) 

shows, which risk may have positive impact or positive or the two 

options are probable. 

(p=pure risk, b= Business risk) 



: Risk assessment has two aspects

1-Determines the likelihood of a risk occurring per unit of time or some 

other convenient unit. 

2- The impact of the risk should it occur (consequences or effects).
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(subjective process) A) Qualitative Risk Assessment 

In this process each identified risk should be assessed.

: Establish the priority of each risk. Objective
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No code Risk name

likelihood impact priority

1

C- T-P

Failure of tower 

cranes in site

0.073333 0.3 0.186667

2

C-T-P

TBM equipment Sink 

in the soil.

0.133333 0.53333 0.333333

3

C-P Approval and permits. 0.5 0.86667 0.683333

4

C-P

Poor sub contractor 

performance.

0.216667 0.25 0.233333

5

C-T-P

Lack of Oxygen 

underground.

0.833333 1 0.916667

6

C-P Noise and air pollution 0.516667 0.2 0.358333

9

C-T-B

Unpredictable 

existence of a soil 

type.

0.45 0.44 0.445

10

C-T-B

Rings delay of 

delivering.

0.033333 0.23333 0.133333

11

C-P

Equipments 

breakdown

0.266667 0.26667 0.266667

12

C-P Injures at the site 0.14 0.26667 0.203333

13

C-S-P Stopped the traffic. 0.7 0.34 0.52

14

C-S-P

Delaying of the ready 

mix concrete.

0.166667 0.23667 0.201667

15

C-P Site safety system. 0.2 0.26667 0.233333

16

C-P Lack of labour skills. 0.133333 0.33333 0.233333

17

C-P Languages Varity. 0.233333 0.26667 0.25

18

C-P

pipes and cables 

posed the tunnels way 

or station

0.403333 0.27 0.336667

19

C-B Change orders. 0.17 0.13667 0.153333

20

C-P

Approval / Rejection 

of the inspection 

from the consultant.

0.133333 0.45 0.291667

21

C-B Estimation errors. 0.25 0.38333 0.316667

22

C-B

Cope with the new 

technologies.

0.216667 0.21667 0.216667
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23

C-P

In-time materials not 

being delivered.

0.183333 0.23333 0.208333

24

C-P

Penalties due to 

delays.

0.093333 0.45 0.271667

25

C-S-P

Concerting at a bad 

weather.

0.233333 0.2 0.216667

26

C-S-B

Excavation at a bad 

weather.

0.233333 0.13333 0.183333

27

C-S-P

UN clear 

understanding of 

design sheets.

0.233333 0.56667 0.4

29

C-P

Co-ordination 

problems.

0.366667 0.41667 0.391667

30

C-P Bad injection. 0.283333 0.37333 0.328333

31

C-P Storage strategy. 0.14 0.23667 0.188333

32

C-T-P Bad lining from TBM. 0.1 0.28667 0.193333

33

C-P

High employees turn 

over(resign).

0.25 0.28333 0.266667

34

C-P

Inflation impact on 

cash flow.

0.266667 0.3 0.283333

35

C-S-P

Tilting of diaphragm 

wall.

0.153333 0.27333 0.213333

36

C-S-P Bad bentonite mix. 0.333333 0.27 0.301667

37

C-P

Bad insulation (not 

satisfy specifications).

0.3 0.22 0.26

38

C-T Ground settlement. 0.283333 0.40333 0.343333

39

C-S-P

Errors due to a variety 

of steel types 

delivered to the 

project.

0.366667 0.41667 0.391667

40

C-S-P

Dewatering for 

station works.

0.086667 0.24 0.163333
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 Priority equals the average of (Likelihood plus Impact score). 



 Risks are arranged by its priority at the following table. 



41

C-P Providing car parking. 0.766667 0.76667 0.766667

42

C-S-P Windy weather. 0.14 0.26667 0.203333

43

C-S-P Shuttering defects. 0.053333 0.22 0.136667

44

C-S-P Excavation injures. 0.05 0.23333 0.141667

45

c-p

Lack of petroleum 

materials are needed.

0.25 0.9 0.575

46

C-P Strikes 0.2 0.26667 0.233333

47

C-P new governments 0.5 0.13333 0.316667

48

C-S-P Design problems. 0.033333 0.33333 0.183333

49

C-P

Delay penalties 

applied for the 

contractor.

0.043333 0.32 0.181667

very low intermediate

very high
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( objective process) - : B) Quantitative Risk Assessment





The objectives of Quantitative Risk Analysis are as follows: 



-Define the Cost and Duration Cumulative Probability Curves. 

-Establish the cost and schedule contingency required for the total project as well as 

for each cost and schedule element. 

-Establish the basis for the Risk Mitigation Plan.
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31

C-P Storage strategy. 0.14 0.2366667 0.033133333

32

C-T-P

Bad lining from 

TBM.

0.1 0.2866667 0.028666667

33

C-P

High employees 

turn over(resign).

0.25 0.2833333 0.070833333

34

C-P

Inflation impact on 

cash flow.

0.26666667 0.3 0.08

35

C-S-P

Tilting of 

diaphragm wall.

0.15333333 0.2733333 0.041911111

36

C-S-P Bad bentonite mix. 0.33333333 0.27 0.09
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 Assessment equals likelihood multiplied by impact scour. 













48

C-S-P Design problems. 0.03333333 0.3333333 0.011111111

49

C-P

Delay penalties 

applied for the 

contractor.

0.04333333 0.32 0.013866667
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No.(1)

lessen in P.R activity Q score 

day

Over time Rental rate

0 L.E

score 

Monthes

Contingency 

Time

result

Cost

result

repaires+coming anew one + assembling + operating

Insurance cost

No.(2)

Risk name: TBM equipment Sink in the soil.

Risk type: Pure risk

result

result

Risk name: Unpredictable existence of a soil type.

Risk type: Business risk

Contingency 

Time

Cost

No.(3)

lessen in P.R activity Q score 

No.(4)

delay

total time of activities subjected to 

probable labors inures score 

Contingency 

Time

result

Cost

result Insurance cost

Risk name: Injures at the site

Risk type: Pure risk

Risk name: Equipments breakdown

Risk type: Pure risk

Contingency 

Time

result

Cost

There is no over cost as the rental rate includes any repaires cost



~ 125 ~

















No.(5)

score 

minites

cost per minite additional time resulted in

The resulted time is to be mlutiplied by number of mixer trucks needed , then add the new result to the activity duration.

Hint

Apply the following steps to each activity subjected to the risk

Contingency 

Time

result

Cost

result

0

the time is needed for mixer truck to arrive 

Risk name: Delaying of the ready mix concrete.

Risk type: Pure risk

activity Q No of trucks

contingency time 

(Hr.)

crew cost per 

hour 

(labors+equipment 

contingency cost (Hr.)

placing roof 

slab

placing ticket 

slab

placing 

intermediate 

slab

placing 

platform 

placing P.C 

for raft 

placing R.C 

for raft

placing 

burrets

placing 

diaphragm 

wall aels 

placing guide 

wall

placing 

columns

stairs & 

esclators 

placing

placing the 

permenant 

opens in 

slabs

Total (Hr.) Total (LE)

No.(6)

L.E

Risk name:

Contingency 

Time

Cost

result

No need

Cost of the choosen option

Languages Varity.

Risk type: Pure risk
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No.(7)

score 

score 

No.(8)

score 

Month

score 

L.E

Contingency 

Time

Contingency 

Time

Risk name: pipes and cables posed the tunnels way or station

result

Cost

result

project time

project cost

Risk name: Estimation errors.

Risk type: Business risk

result

Cost

result

repairs time 

repairs or compensation cost

Risk type: Pure risk

No.(9)

No.(10)

lessen in P.R activity Q score 

Over time Rental rate

No.(11)

score 

Risk name: Bad injection.

Contingency 

Time

Contingency 

Time

result

Cost

_

total repaires time

Risk type: Pure risk

Contingency 

Time

result

Cost

result

Risk name: Excavation at a bad weather.

Risk type: Pure risk

Cost

result

no problems in time

Training cost

Risk name: Cope with the new technologies.

Risk type: Pure risk

No.(12)

score 

0

Risk name: Bad insulation (not satisfy specifications).

Contingency 

Time

result

Cost

Over cost is transffered to the subcontractor.

repaires time

Risk type: Pure risk
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No.(13)

score 

0

No.(14)

Total contingency

Time (Hours) Cost ( lever Egyptian)

Risk name: Windy weather.

1517.213986 23962284.44

Contingency 

Time

result

Cost

no over cost is resulted

T.C working time

Risk name:

Risk type:

Contingency 

Time

result

Cost

Windy weather.

Business risk

Risk type: Business risk

liklihoo

d

impac

t

assessme

nt

cost(LE) time (Hr) esulted from

1

C- T-P

Failure of 

tower cranes 

in site

reduce

1- Prepare a site layout ensuring that 

all offices or cafe such this areas out 

of TC circle.

2- Proper design of TC footing 

regardless the ground water flow.

3- Driver and labours must have the 

knowledge to cope with TC.

4- For rail TC mounted, PM must 

assign a supervisor to check rails 

continuously.

0 0.3 0

1-The project 

manager 

2- Site 

engneers

* *

preventing 

action 

eliminate the 

risk.

2

C-T-P

TBM 

equipment 

Sink in the soil.

Transfer, 

reduce

1-test soil as it necessary 

2- contingency ( time and cost)

1- Intensive supervision in order to 

discover triggers.

0.1 0.5 0.053

Top 

managers,Proje

ct manager, 

Estimator

* *

coming anew 

one plus 

assembling 

plus 

operating+ 

insuace cost

3

C-P

Approval and 

permits.



reduce,acc

ept

A clear vision of the required 

governmental procedures, permits and 

deliverables as possible before 

execution

0 0.9 0

Top 

managers,Proje

ct manager

* *

preventing 

action 

eliminate the 

risk.

contingency reserves

responsabilt

ies

risk assessmet after 

P.A

No code

Risk 

name

response 

option

preventing actions(P.A)

4

C-P

Poor sub 

contractor 

performance.



reduce,acc

ept

1-contarcts must involved penalties for 

delays or poor quality as possible.

2-delivery system must be effective to 

prevent such errors.

2-Q.C and C.C department must do 

their work efficiently.

0.4 0.3 0.1

Project 

manager

* *

preventing 

action 

eliminate the 

risk.
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5

C-T-P

Lack of 

Oxygen 

underground.

Reduce

Ventilate using air ventilation shaft and 

air intakes system ensuring that 

- Good air linear velocity must be 

equal or more than 5.7 m3/min.

- O2 percentage not less than 20 % of 

total air volume

0 1 0

Project 

manager

* *

ventilation 

system cost 

6

C-P

Noise and air 

pollution

Reduce

PM must take a decision prevent 

any noise or pollution such as 

change an equipment if it`s 

necessary or add a new resource.

0.3 0.2 0.06

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

7

C-S-P

Curing of 

concrete 

surrounding 

with soil form 

Avoid

Mix design must take this point into 

consideration. 0 ### #####

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

8

C-S-P

Casting 

concrete for 

deep section 

(about40m).

Avoid Casting using the tremmie pipe method. 0 ### #####

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

9

C-T-B

Unpredictable 

existence of a 

soil type.

Reduce, 

absorbd 

by 

contengen

cy

1- Soil study before project initiation 

as standard condition order.

2- Contract involve this point clearly

3- Claims might be a helpful tool

0.2 0.4 0.088

Project 

manage, 

Estimator

* *

increase time 

as a result of 

lessing the 

production 

rate, the same 

the direct cost

10

C-T-B

Rings delay of 

delivering.

Avoid

Always enough number must be 

stored in the site.

0 0.2 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

11

C-P

Equipments 

breakdown

Reduce, 

absorbd 

by 

contengen

cy

use a qualified equipment in the site

-provide site with spare parts and 

mechanical experts

0.2 0.3 0.053

Project 

manager, 

Estimator

* *

over time 

resulted from 

breakdown

12

C-P

Injures at the 

site

Reduce, 

Transfer

Prepare a safety plan.

And monitoring it, update, and take 

corrective actions

0.1 0.3 0.027

Project 

manager, 

Estimator

* *

over time 

resulted from 

delays+insuran

ce cost

13

C-S-P

Stopped the 

traffic.

Igonre , 

transfer

1-owner compensates building owners 

by money or an Alternative building.

2-prepare a proper site layout.

2-redirect the traffic to other ways.

0 0.3 0

owner , PM 

only ensures 

any problem is 

ok

* *

preventing 

action 

eliminate the 

risk.

14

C-S-P

Delaying of 

the ready mix 

concrete.

Reduce, 

absorbd 

by 

contengen

cy

-Contracting with more than batch plant 0.05 0.2 0.012

Project 

manager, 

Estimator

* *

over time 

resulted from 

delays

15

C-P

Site safety 

system 

problems.

avoid An excellent safety plan must be prepared. 0 0.3 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

16

C-P

Lack of labour 

skills.

accept

Human resources in company must 

find a solution as 

- Search for skilled labours and 

employee them

- Train labours to be skilled

- Encourage labours to develop their 

performance using motivation means

0 0.3 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

17

C-P

Languages 

Varity.

reduce 

Human resource department follow 

one of the following

- Choose who can speak English well 

for this project

- Give training

- Contract with translators

0.2 0.3 0.053

Project 

manager

* *

cost of 

training or 

contracting 

with a 

translator

18

C-P

pipes and 

cables posed 

the tunnels 

way or station

reduce 

Before execution maps of the area 

should be studied well.

0.3 0.3 0.081

Project 

manager

* *

over ost and 

ovr time 

resulted from 

repairs or 

compensations
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19

C-B Change orders. Igonre 

A clear vision of the required 

procedures, permits and deliverables 

should be existed before work 

commencement.

- Items controlling change orders must 

be involved in the contract indeed.

0.2 0.1 0.027

Top 

managers,Proje

ct manager

* *

preventing 

action 

eliminate the 

risk.

20

C-P

Approval / 

Rejection of 

the inspection 

from the 

consultant.

reduce 

The required permits to be approved 

early as possible before the execution 

of the activities.

0 0.5 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

21

C-B

Estimation 

errors.

Reduce, 

absorbd 

by 

contengen

-estimation to be accurate as possible. 0.2 0.4 0.077

Project 

manager, 

Estimator

* *

Estimation 

errors.

22

C-B

Cope with the 

new 

technologies.

reduce 

HR department must provide the 

project with skilled labours.

0.3 0.2 0.065

Top 

managers,Proje

ct 

manager,Site 

engineers, 

Estimator

* *

overcost 

resulted from 

training

23

C-P

In-time 

materials not 

being 

delivered.

reduce 

Contracting with more than suppliers.

- Always make sure that the materials 

you need will delivered on the fixed 

time. -store enough quantity of 

materials you will use.

0 0.2 0

Top 

managers,Proje

ct manager, 

Estimator

* *

preventing 

action 

eliminate the 

risk.

24

C-P

Penalties due 

to delays.

reduce , 

shared

good planning and scheduling

-following the planning, monitoring, 

updating, time crashing if it`s 

necessary.

0 0.5 0

Project 

manager, 

Estimator

* *

preventing 

action 

eliminate the 

risk.

25

C-S-P

Concerting at 

a bad weather.

Avoid

for hot weather do not casting during a 

temperature more than 35 c degree , or 

use ice instead of water and curing 

carefully.

-for cold weather do not casting during 

a temperature less than -5 C degree. 

0 0.2 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

26

C-S-B

Excavation at a 

bad weather.

Reduce, 

absorbd 

by 

contengen

cy

for the windy weather add a proper 

amount of water to soil to prevent air 

pollution.

0.2 0.1 0.027

Project 

manager

* *

over time due 

to delays and 

over cost due 

to icrease the 

poject time

27

C-S-P

UN clear 

understanding 

of design 

sheets.

reduce 

All design sheets ( calculations, shop 

drawings and so on)

Must be completed before project 

initiation.

0 0.6 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

28

C-B Discounts maximize

PM must maximize the probability of 

discounts. 0.6 ### #####

Top 

managers,Proje

ct manager

* * Discounts

29

C-P

Co-ordination 

problems.

reduce 

Existence of a coordinator lessens 

this problem.

- following the project plan well 

decrease this problem

- Complete supervision also decreases 

these problems.

- Job description is an effective tool to 

prevent coordination problems.

0 0.4 0

H.R,Project 

manager

* *

preventing 

action 

eliminate the 

risk.

30

C-P Bad injection.

reduce, 

shared

Complete supervision prevents this 

problem.

0.05 0.4 0.019

Project 

manager

* *

time only 

needs 

contingency as 

the direct cost 

transferred to 

the 

subcontractor

31

C-P

Storage 

strategy.

reduce 

Prepare a full system of strategy for all 

material. 

0 0.2 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

32

C-T-P

Bad lining 

from TBM.

reduce 

Complete supervision and testing 

prevent this problem.

0.05 0.3 0.014

Project 

manager, 

Estimator

* *

no 

contingency 

reserves are 

needed

33

C-P

High 

employees 

turn 

over(resign).

reduce 

A good salaries & healthy and social 

services available to employees 

(motivations).

0.1 0.3 0.028 H.R * *

preventing 

action reduce 

the risk and no 

contingency is 

needed
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34

C-P

Inflation 

impact on cash 

flow.

reduce accurate estimation as possible 0 0.3 0 Estimator * 0

preventing 

action 

eliminate the 

risk.

35

C-S-P

Tilting of 

diaphragm wall.

reduce 

Complete supervision and prevent this 

problem.

-construct a guide wall help preventing 

this problem.

-test the diaphragm wall using Coden 

Test

0 0.3 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

36

C-S-P

Bad bentonite 

mix.

reduce 

The following tests must be carried out 

:

- PH value tested(lee than 11.5)

- viscosity( about 37 sec -tested by 

marsh cone) 

-density(1.12) 

-swelling index(not less than 2 time of 

the dry volumes 

- sand content (less than 7%) tested by 

screen test 

- Liquid limit (300to 450%)

0 0.3 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

37

C-P

Bad insulation 

(not satisfy 

specifications).

reduce, 

shared

Complete supervision and prevent this 

problem.

- Contract must involve in that the 

contractor is responsible for any future 

repair relate to insulation.

0.1 0.2 0.022

Project 

manager

* *

time only 

needs 

contingency as 

the direct cost 

transferred to 

the 

subcontractor

38

C-T

Ground 

settlement.

Reduce, 

absorbd 

by 

contengen

cy

1-Minimize settlements by supporting 

systems or other engineering solution

2- effective supervision to prevent 

problems

3- Minimizing the negative effects by 

quick and cooperated solutions.

4- compensations (cost and time 

contingency needed)

0.05 0.4 0.02

Project 

manager

* *

cost of repairs 

or 

compensation 

and stopped 

time

39

c-p

Delay 

penalties 

applied for the 

contractor.

Prepared an excellent planning and 

scheduling.

- make sure that all production rates 

not less than the planned, if not take 

corrective actions.

-follow the planning , monitor , update 

and time crash if necessary

-delay reports and interval collective 

reports should written by site 

engineers and referred to the PM. 

0 0.4 0

Project 

manager 

* *

preventing 

action 

eliminate the 

risk.

40

C-S-P

Errors due to a 

variety of steel 

types 

delivered to 

the project.

reduce 

Complete supervision prevents this 

problem.

0 0.2 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

41

C-S-P

Dewatering 

for station 

works.

reduce 

Complete supervision and testing 

prevent this problem.

0 0.8 0

Project 

manager

* *

preventing 

action 

eliminate the 

42

C-P

Providing car 

parking.

reduce 

Using the area surrounding the site can 

provides the car parking area or hire 

another area near the site 

- avoidance by hiting a bus transport 

them 

0 0.3 0

Top 

managers,Proje

ct manager

* *

preventing 

action 

eliminate the 

risk but a cost 

of the 

solutiom 

(from dicsion 

tree )needs 

cost 

contingency

43

C-S-P Windy weather. reduce 

due to stopped TC ( there are cost and 

time contingency)

-pm must take steps to decrease air 

pollution.

0.1 0.2 0.022

Project 

manager

* *

time only 

needs 

contingency 

44

C-S-P

Shuttering 

defects.

reduce 

Use a qualified shuttering component.

-Well assembling is required

-- Complete supervision prevents this 

problem.

0 0.2 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.
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In addition to the process described above, the project team should endeavour to include 

risk assessment as an integral part of the management process. The following principles 

should be adhered to during the project planning and execution process: 

45

C-S-P

Excavation 

injures.

reduce 

follow safety roles

-make sure the excavated areas will be 

stable

-take quick action if there are any 

safety risks appear

0.05 0.9 0.045

Project 

manager

* *

a part of 

isurance cost 

which being 

added,the same 

for time

46

c-p

Lack of 

petroleum 

materials are 

needed.

ignore,tran

sfer

PM must store enough amounts of 

petroleum needed in silos. Silos must 

be so far from any danger factor like 

high temperature and so on. 

0 0.3 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

47

C-P Strikes accept

The top manager must be proactive 

with any complaints.

0 0.1 0

Project 

manager

* *

preventing 

action 

eliminate the 

risk.

48

C-P

new 

governments

accept

The contract must ensure the company 

rights. 

0.3 0.3 0.1 Top managers * *

preventing 

action 

eliminate the 

risk.

49

C-S-P

Design 

problems.

reduce 

PM and experts in company should 

revise all design data before execution.

0 0.3 0

Top 

managers,Proje

ct manager

* *

preventing 

action 

eliminate the 

risk.
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 Reduce or eliminate hidden contingencies 



Contingent time and money should be covered in the uncertainty contained in individual 

tasks 



 Reduce required contingency by effective use of risk response 



Potential cost overruns should be controlled by avoiding, mitigating or transferring 

individual risks in the project. 



 Stress the need for communications throughout project staff 



One of the greatest reasons for problems in a project is lack of communication. Risk 

Assessment cannot remedy this problem; it can only be resolved by improving 

communications in all parts of the project team. 



 Identify and mitigate risks during all phases of the project 



Risks can occur during all phases of a project, from initial conceptual design through to 

final execution. It is essential that all risks that can potentially interfere with a project 

be identified and managed. 





finished 













~ 133 ~



References 



 Risk assessment of international construction projects using the 

analytic network process, a thesis submitted to, the graduate school 

of natural and applied sciences of Middle East technical university, 

by Amani Suliman Bu-Qammaz. 

 Fundamentals of Risk Analysis and Risk Management Edited by 

Vlasta Molak President GAIA UNLIMITED, Inc. Cincinnati, 

Ohio. 

 Project and program risk management, a guide to managing project 

risks and opportunities edited by R.Max Wideman, fellow PMI. 

Project Risk Management Guidelines Managing Risk in Large 

Projects and Complex Procurements Dale F. Cooper, Stephen 

Grey, Geoffrey Raymond and Phil Walker Broadleaf Capital 

International. 

 Safety, Reliability and Risk Management: an integrated approach, 

Second edition, Sue Cox and Robin Tait 

 Risk Assessment and Management for Engineers 

By Dr. Attia H. Gomaa. 

 PMBOK Arabic 4th Edition. 

 RITA.7 edition. 

 Manual on construction risks, damage to the works and advanced 

loss of profits (ALOP). 

 Bridges Construction Presentation, Dr. Ahmad Abd-Alatty, 

Engineering Faculty, Zagazig University. 

























~ 134 ~



About the author 



Personal 



Name : Haytham Saleh Baraka 

Date of birth: 10/3/1990 

Nationality : Egyptian 

E-mail : [email protected] 

Phone : 002-0128-53-58-138 



Academic qualification 

Bachelor of Engineering, civil engineering 

Zagazig University 

Graduation project: Construction project 

management (Cairo metro line No.3) 

Graduation year : 2012 



Courses attended enough experience in 

H.R.M 

H.D primavera 

Business administration sap 

Customer service Etabs 

Marketing safe, AutoCAD 2d 

Sales excel, word 

Interests 

Construction, Management and Engineering programs 



~ 135 ~





 For other papers I had published: 



Compaction 



http://www.scribd.com/doc/79571984/compaction%D8%A7%

D9%84%D8%AF%D9%85%D9%831 



Tower cranes 



http://www.scribd.com/doc/79588723/Tower-

Cranes 

Tunnels construction 



~ 136 ~





http://www.scribd.com/doc/79235582/Tunnel-Construction-By-

Haytham-baraka 

& 

Check (Ana Me3mare) magazine every month 







http://www.facebook.com/Ana.Me3mary 























The coming: Tunnels construction, a new edition 



~ 137 ~








 

Sponsor Documents






















Recommended







Risk Management 2.0 - Eng,Haytham Baraka










Baraka Ariel










13 to 20 Interest Rate Risk Management










13 to 20 Interest Rate Risk Management










13 to 20 Interest Rate Risk Management










13 to 20 Interest Rate Risk Management










13 to 20 Interest Rate Risk Management










Risk and Risk Management










Risk and Risk Management










Risk Management










Risk management










Risk Management










Risk Management










risk management










Risk Management










RISK MANAGEMENT










Risk Management










Risk Management










Risk Management










Risk Management







View All












×
Report





Your name





Email





Reason

Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint






Description





Captcha








Close
Save changes

















Share what you know and love through presentations, infographics, documents and more




Useful Links


	About Us
	Privacy Policy
	Terms of Service
	Help
	Copyright
	Contact Us






Get Updates














Subscribe to our newsletter and stay up to date with the latest updates and documents!





Social Network


	
	
	
	
	












	2015 - 2017 © All Rights Reserved.












 
 
	Login
	Register


 


 Facebook
 Google
 Twitter


Or use your account on DocShare.tips



E-mail




Password

Hide




Remember me








Forgot your password?



 
 


 Facebook
 Google
 Twitter


Or register your new account on DocShare.tips



Username




E-mail




Password

Hide




I agree to the Terms










 
 
Lost your password? Please enter your email address. You will receive a link to create a new password.



E-mail









Back to log-in


 
Close

 

 












 




















