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WIBOON SRIKHOM : A STUDY OF RISK MANAGEMENT PROCESS IN
OVERPASS CONSTRUCTION. ADVISOR : ASST. PROF. VACHARAPOOM
BENJAORAN, Ph.D.

This study is to identify risk factors that affect the contractor and propose the
risk management process in the construction of a highway overpass bridge. The study
used and analyzed the actual project data from case studies. The interview sessions
and the questionnaire were implemented to people who are responsible for the project
management; they are project managers, project engineers, site engineers and
foremen. The risk in the highway overpass construction is classified into nine
categories, namely external or unpredictable events, design, construction, personal,
logistics, finance & budget, law & contract, policy, and social & environment. The
study found that the total number of risk events was 465 consisting of 36 high risk
events, 179 moderate risk events and 250 low risk events. The finding from this study
also suggests four appropriate risk respond approaches. They are sorted according to
their appropriateness in a descending order as mitigating, avoiding, transferring and

accepting,
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3 1/ 2.3 Typical Life Cycle Profiles — Risk vs. Amount at Stake (Wideman, 1992)
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2.1.6 Insaa313nNdea(Risk Breakdown Structure, RBS)
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Project
Technical External Organizational Project
! X ganizati Management
; Subcontractors Project o
Requirements and Suppliers Dependencies Estimating
Technology Regulatory Resources Planning
Complexity and . )
Interfaces Market Funding Controlling
Performances . L
and Reliability Customer Prioritization Communication
Quality Weather

The Risk Breakdown Structure (RBS) lists the categories and sub-categories within which risks may arise
for a typical project. Different RBSs will be appropriate for different types of projects and different types of
organizations. One benefit of this approach is to remind participants in a risk identification exercise of the
many sources from which project risk may arise.

9 1

519 2.5 dred1alnsaadiannudes (PMBOK, 2004)
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External
External Predictable Internal Non-tecnical Technical Legal
Unpredictable
— Regulatory — Market Risks — Management Changes in Techology| [~ Licences
— Natural Hazards — Operational — Schedule Performance — Patent Rights
Environmental Risks Specific to
[ Postulated Events | [~ — Cost — Contractual
Impacts Technology
— Side Effects — Social Impacts — Cash Flow Design — Outsider Suit
Sheer Size or
— Completion — Currency Changes |*~— Loss of Potential — Insider Suit

Complexity of Project

— Inflation

— Taxatior

o 1

517 2.6 Aed1aTnsedd19AUTee (Wideman, 1992)
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2.1.7 ﬂ1‘§5ﬂﬂ1iﬂ’nmam(Risk Management)
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Life Cycle and

Environmeht Variables
Expect2{ons Idegk, Directives, Data

Feasibility Exchange Accuracy

Requirements PROJECT Availability HUMAN
Standards RISK Productivity RESOURCE
Time Objectjfes, ervices, Plant,
Regtfaints Material\Performance

Cost Objectives,
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CONTRACT/

PROCUREMENT

2.7 Integrating Risk with Other Project Management Functions (Wideman, 1992)
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PMBOK H1MnguA9n3 sy lunseuIunIsu3113 1A59015 (Project Management Process
Groups) ponilu 5 ﬂ’cjuﬁﬂf

1. ﬂﬁj:llﬂi SUIUNT Léll@glju (Initiating Processes Group)

2. ﬂﬁjuﬂizmummmmu (Planning Processes Group)

3. ﬂﬁj:llﬂi SUIUNT ﬂﬁﬁ’ﬁ (Executing Processes Group)

4. NQUATTUVIUNITAANIUNALAZAIUAN (Monitoring and Controlling Processes

Group)
5. ﬂfj:llﬂS%iJ’mm’iﬂﬂﬂu (Closing Processes Group)
lundagngunszuiumstedu IszdudSmatinssuuananiuauszogna

Tagams asaaslugii 2.8 szaunnssuanuluudazngunszuiums (PMBOK, 2004)

A
Initiating Planning Executing Monitoring Closing
Process Process Process and Control Process
Group Group Group Process Group Group
Level of
Process
Interaction
- ~ o ol 11ATAYy = --:"':-'.,)
Start Finish
TIME
719 2.8 szdavnansIuu I ugarnguNIZVIUMT (PMBOK, 2004)

PMBOK LL‘]J'QﬂiZ‘U’Juﬂﬁfﬁlﬂﬂﬁﬂ’Nméﬂﬂ (Risk Management Process) aam‘ﬂu
NFTUIUNITAING it

1. mi’muwumﬁﬂmimmgﬁm (Risk Management Planning)

2. miizuﬂ’nm?}m (Risk Identification)

3. mﬁmiwﬁmwmﬁ'm@mmmw (Qualitative Risk Analysis)

4. m3IaTeianudsaialsua (Quantitative Risk Analysis)

5. MITNUHUADUAUDIANULTEY (Risk Response Planning)
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6. miﬁﬂmuwauazmmummgﬁm (Risk Monitoring and Control)
[ y I 1 5 a
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Tu319 2.9 AFLUIUMIIANMIANUTEUWALNTEVIUNIVINII 1ATIN5 (Kendrick T, 2003)

Risk Management Planning
Initiating Planning Risk Identification
Processes Processes Quantitative Risk Analysis

Qualitative Risk Analysis
Risk Response Planning

Controlling

Executing
Processes

and Control Processes

Risk Monitoring}

Closing
Processes

317 2.9 NIzUIUMITANIANWTEWAZATEVIUMTVTHITIATINT (Kendrick T, 2003)



Organizational process assets
(updates)

- Risk Project management
Enterprise Commercial databases Planning plan
Environmental
Fact 11.1
actors (3.2.2.15)
— — Policies, procedures, - yy
— — and guidelines Risk Approved change requests
Lessons learned management Approved corrective actions
Organizational Knowledge base plan Approved preventive actions
Process Assets "
L L Risk Approved change requests
Identification -«
11.2
) (3.2.2.16)
Project scope statement
- Risk register
y
Qualitative Risk
Analysis
11.3
(3.2.2.17)
Cost Management Plan Risk register (updates)
Schedule Management Plan
y
Quantitative Risk
Analysis
11.4
' (3.2.2.18)
Performance reporting
Risk register (updates)
m’;:m"” Project management
11.5 plan (updates)
Work Performance Information (32-2-19)
Risk register (updates)
Risk-related contractual agreements
Recommended preventive actions
Risk register Y A Recommended corrective actions

Flow Chart Legend

Risk Monitoring |

| e

Diagrams throughout the Guide show basic steps and interactions.

Many additional interactions are possible.

B

Process Group Process

External to Process

———————————

Process flow

Requested changes
Risk register (updates)

Project management
plan (updates)

3 1/ 2.10 Project Risk Management Flow Diagram (PMBOK, 2004)
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Tools & Techniques

.1 Planning meetings and
analysis

.1 Enterprise environmental
factors

.2 Organizational process
assets

.3 Project scope statement

.4 Project management plan

.1 Risk management plan

gﬂﬁ 2.11 mi’muwumsi'i’ﬂmimmgﬁ'm (PMBOK, 2004)
1. ilseundenvedninng (Enterprise Environmental Factors)
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(Organizational process assets)
3. WBUIUANU IATING (Project Scope Statement)
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.1 Enterprise environmental

factors

.2 Organizational process

assets

.3 Project scope statement
.4 Risk management plan
.5 Project management plan
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Tools & Techniques

.1 Documentation reviews

.2 Information gathering
techniques

.3 Checklist analysis

.4 Assumptions analysis

.5 Diagramming techniques

.1 Risk register
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Tools & Techniques

.1 Organizational process .1 Risk probability and impact .1 Risk register (updates)

assets assessment
.2 Project scope statement .2 Probability and impact
.3 Risk management plan matrix
.4 Risk register .3 Risk data quality
assessment

.4 Risk categorization
.5 Risk urgency assessment
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A = [ a Y =
n3e lunsal lulwyady Jaazuuy 005, 0.1, 02, 04 uay 08

AUAIAD AILEALIUAITI9N 2.1

A1 1N 2.1 MITNMTLAVNANTENY (PMBOK, 2004)

Defined Conditions for Impact Scales of a Risk on Major Project Objectives

(Examples are shown for negative impacts only)

Relative or numerical scales are shown
Project . .
Very low /.05 Low /.10 Moderate /.20 High /.40 Very high /.80
Objective ylow / / / gh / y high /
Cost Insignificant cost <10% cost 10-20% cost 20-40% cost >40% cost
increase increase increase increase lincrease
Time Insignificant time <5% time 5-10% time 10-20% time >20% time
increase increase increase iincrease increase
Scope decrease Minor areas of Major areas of Scope reduction Pr_OJect enq ftem
Scope . unacceptable to is effectively
barely noticeable scope affected scope affected
sponsor useless
Quality degradation Only very de_mand\ng Qual_\ty reduction Quality reduction Prpject enq item
Quality ; applications requires sponsor unacceptable to is effectively
barely noticeable
are affected approval sponsor useless

This table presents examples of risk impact definitions for four different project objectives. They should be tailored in the
Risk Management Planning process to the individual project and to the organization's risk thresholds. Impact definitions can be
developed for opportunities in a similar way.

A [l <
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{ a o ' |
ﬂ'ﬁWQﬁ 2.2 mﬂ\‘lmﬂiﬂﬁﬁﬂﬁmmwlﬂuLmzWaﬂiw/m (PMBOK, 2004)

Probability and Impact Matrix

Probability Threats Opportunities
0.90 0.05 0.09 0.18 0.36 0 0 0.36 0.18 0.09 0.05
0.70 0.04 0.07 0.14 0.28 0.56 0.56 0.28 0.14 0.07 0.04
0.50 0.03 0.05 0.10 0.20 0.40 0.40 0.20 0.10 0.05 0.03
0.30 0.02 0.03 0.06 0.12 0.24 0.24 0.12 0.06 0.03 0.02
0.10 0.01 0.01 0.02 0.04 0.08 0.08 0.04 0.02 0.01 0.01
0.05 0.10 0.20 0.40 0.80 0.80 0.40 0.20 0.10 0.05

Impact (ratio scale) on an objective (e.g., cost, time, scope or quality)

Each risk is rated on its probability of occurring and impact on an objective if it does occur. The organization's
thresholds for low, moderate or high risks are shown in the matrix and determine whether the risk is scored
as high, moderate or low for that objective.
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27

A A L o o 9 = 1 [ Y =
ANuAsINTaNsIauI i udealimsnouausineulunaduled 9191
v Y
MsiTandszduaNus wIIAY S Tavesdmuanudinylszneudlenal
Amsaouauesiing 91Msuaz dyn AU azAZIUY Risk rating
a Ayy
Naranh 1a
. 4
1. nedlgunnuaes
~ ~ o A Ay Y A ~ ) P
neidiouanuidea@iuusnizu) i ldanmsszyanudes Insdsudgaun lu

9y @ =

a e o a Y £ = a o
Joyanaininiinisinsizianudousigaunintdd ldnzibeuandosmiiy
U5u1l59) Nilsznoudae
® HAMIIAMALANUTIAYVDIANUITEY
®  HUIANYANNAD
= Ao o oo v Y
e anu@sanuanuIumsalumsasuausilunaidulng
= A 9 = a S A a
®  1MIANVIAINIZADINMITVATIZHINUAY
®  518N13 Watch lists Y9301 TE6
9 a 4
e 1 INuNANMINATIZH
a d 3 a A
2.1.7.4 MIAAIZHANMTSUTIU332 (Quantitative Risk Analysis)
NAIINTASIAUANUAAYUDIANWABY ANWToIunaaasANUFIgIII
a a I a a 4
UsziliuTasmsiniziizalsmanie
a a @ A J
o sziiumlSunaveswadninduly1d
= 1 3 A @
o isziiuanuinzilunizuisginguealnsims
o szyanudssndeslianuaulannigelusalsina
v 1 q A a X
® szyAUNUMIFIIE T2E2IA1 LAZVOVIVANIUYDI IATININILINATY
ulolinansznunInAMIde

[ v ]
A A =

o msandulanangaiedlifoulanTenansznuninanu luuiveu



.1 Organizational process
assets
.2 Project scope statement
.3 Risk management plan
.4 Risk register
.5 Project management plan
- Project schedule
management plan
- Project cost management

Tools & Techniques

.1 Data gathering and
representation techniques

.2 Quantitative risk analysis
and modeling techniques
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.1 Risk register (updates)

plan
~ a 4 A a a
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5.1 UHUAIUMSUTHITA UG (Project Schedule Management Plan)
5.2 HUUMTUTMISATUAUN LA H918 (Project Schedule Management
Plan)
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Y o 9 a a .
msafruuiaselasldmaiaueudnila (Monte Carlo Technique)

Decision Definition Decision Node Chance Node Net Path Value

Input: Scenario Probability,

. Input: Cost of Each Option o Computed:
Declslon to Output: Decision Made Re.ward it Ooours (Payoffs minus Costs)
be Made (TRUE. FALSE) Qutput: Expected Monetary along Path
' Value (EMV) e
Strong Demand $80M
f EMV of the Chance Node
Build New Plant $41.5M
Weak Demand -$30M
. EMV of the Decision
Build or Upgrade? |—| $49
Strong Demand $70M
Upgrade Existing EMV of the Chance Node
Plant 3 $49.0M
Weak Demand 10M
| ek Demand_| wd

The decision tree shows how to make a decision between alternative capital strategies ("decision node")
when the environment (state of product demand in the "chance nodes") is not known with certainty.

The organization chooses to Upgrade the Existing Plant because that alternative has an Expected
Monetary Value (EMV) of $49M vs. the EMV of the Build New Plant option of $41.5M.
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Root Cause

Category ' Priority

Urgency

W Geological dat2 | Natyral | Low Medium
caused by loose | dig trench review found
gravel and dirt loose topsoil
on the nearby nearby
mountain —
| 2. | High winds Reinforce ten National weather Nafural Hiﬂh ' Medium
can lead to diff as o8
‘ | disaster weatherpr 3r' hd‘ICE ci
| equipment gh winds
= S i —— | . ——
3. [ Tuck rematis | h@w b | Equipment | High High
unavailable expected
demand for
egquipmant this
season
4. | Storms serves | El Niioweather | Natyral Medium Low
predicted 0 pattern { |
| t*mugr the first @ 10 ‘
‘ weeks of ‘ | '
f c'o»e schedule [
[ time
5. | Supply shortage Nearest store is | [quipm”f Low mqh
if we don't 30 miles away
accurately
predict food
reeds ‘ ~
6. | If someone gets | Bring a doctor Nearest hospital Human Low Medium
sick it could be a | with us on the s 50 miles away I
problem getting | profect
medical care
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2.1.7.5 MSNWRUNIADVAUBIAIMETE (Risk Response Planning)
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Tools & Techniques

.1 Strategies for negative
risks or threats

.2 Strategies for positive
risks or opportunities

.3 Strategy for both
threats and opportunities

.4 Contingent response
strategy

.1 Risk register (updates)

.2 Project management
plan (updates)

.3 Risk-related contractual
agreements

.1 Risk management plan
.2 Risk register
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Identified Response Root Cause || Risk ﬁ'[""" Cat Priority | Urgency
Risks Strategy | | 'r, Owner |
Lancslide caused Gedlogical data
by loose gravel french review found
and ¢ cn the lcose tapsol
rearby mounta’n nearty
2. | High wings can Rainforce tent National weather | Tamya T. Naturs! High Medium
lead to ciff stakes; cbtain service precicts
disastar weatherproal 35% chance of
equipment hgh winds
3. | Truck rental is Pay lo reserve Higher than Joe$S. Equipment | High High
ungvalable equipment gl & eupacted demand
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™is seasan
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through the frst [ | insurance patteen S
two weeks of in case the e —_— -
project schedule|, | equipment is - - |
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' we dont 30 miles sway
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‘ sick, tcould be & | US on e project is 50 mies away
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\ medical care
B - e o — — = —
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