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What is Project Glory E . R M

= A project with attributes
desired as crowning
glory of a person or an
entity.

= Everyone from time to
time has the zeal to
acquire the Holly Grail
in his/her Project Glory.
= Characteristics:
= Colossal
=  Captivating
= Costly
= Controversial
= Complex

14/07/2016 5



Key Factors for Engineering Disasters

Ejtlhy@zﬂﬁfgﬁl

= Natural hazards
BAKE

Geophysical, meteorological,
climatological, hydrological,

cosmological
B RR,RIR K P

Geological, biological
8, 24

= Anthropogenic hazards
ABKE

Planning, design, construction,
operation, management

RE R T EE B2

Political, sociological, economical,

technological (material/machinery)
4, L B, M 5 (4 )

human factors — ethical and accidents
AE

=  Combination of above - convolution
BEaRKE

14/07/2016
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Causes of Project Delay and Cost Overrun . .
ATEEREEXNEE E‘R'M

* Project delay often results in cost overrun
HE SV U Gt i

» Force majeure and non-force majeure (both natural and anthropogenic causes)
FAHHRITFTHH 0 RE

= Deviation from the original plan
R

Poor estimates/
Missed deadlines
Lack of executive

sponsorship
Poorly defined
goals/objectives
Change(s) in
scope mid-project

The cost of projects gone awry

= APwC analysis of six nuclear plants found an average cost overrun

Insufficient of 157%.
resources ~
Poor = Of 47 mega-projects analyzed by PwC, the average cost overrun was 88%.
La;? ;?;E;jg:: = For a refinery project budgeted at $4 billion, the final forecast was
involvement $12 billion.
en?#g,?%%:ﬂ = Incorrect contracting to build ships and infrastructure led to a $2 million
Change in tax loss.
strategy . ) .
Inadequate risk = Inlitigation, a project owner sought €2 4 billion in damages for a three-
planning year delay on a turnkey, €3 billion power project.
Lack of change . : .
management : : H
0% 5% 10% 15% 20% 25% 30%

Source: Insights and Trends: Current Portfolio, Program, and Project Management Practices
(The third global survey on the current state of project management), PwC, 2012.

14/07/2016 7



Causes of Cost Overrun

ATEEXNERE

E-RM

Insufficient
planning
and inaccurate
estimating

Unanticipated
site conditions
Ineffective project
governance,

management Late design/
Poor project controls and oversight poor P‘,"‘?e”
(cost & schedule) definition
Inadequate
communications
Design errors and and slow

omissions leading .
to scope growth
and/or re-work

decision making

... Weak/ambiguous
Inexperienced " contract
management terms and lack
team of incentives

to control costs

Skilled labor

availability ; Ineffective
Imposed cash decision-making
constraints process

and delayed
payment

Poor risk
identification,
management and
respornse strategy

= Complexity and over-optimism
SrEEE LBERE

= Poor execution
BTHRE
= Weakness in organizational

design and capabilities
{EAEREE IR IA

= Force majeure
FaHHEE

Number of projects within cost overrun categories
Major Construction Projects

9 * Mega projects often over 50%
N=8 N=8
8
2] 7
3 6
o
a b
° 4
2 3
€
c 2
1
0
Under 1-25 26-50 51-75 76-100 101+
Budget

% Over budget

Source: PwC analysis, based on industry research
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E-RM

CASE STUDY (I) -

SINGAPORE METRO CIRCLE LINE — NICOLL HIGHWAY



Singapore MRT Circle Line — April 20, 2004 E . R M

= Principal:
Land Transport Authority
= Main Contractors:
Nishimatsu/Lum Chang JV
= Scope of works:
(Total Length : 2.9km)
= Two C+C stations
= 1.8 km C+C tunnels
= 0.8 km twin TBM-bored tunnels
= Contract Value:
S$274 million
= Period:
May 2001 to May 2006

14.07.2016



= 0845 First “thung” heard by workers while
installing the 10™ level struts at S335.

= 0915 Buckling observed and “thung” heard by
Contractor’s senior engineer

= 1000 Emergency recognized and evacuation
order given

= 1030 Principal notified and more frequent “thung”
heard

= 1100 Site preparation for remedy work

= 1330 First attempt of the remedy work (concreting
walers)

= 1400 More “thung” heard and more buckling areas
observed

= 1500 An urgent meeting held in Principal’s office
= 1510 Remedy work abandoned

= 1530 Total collapse

14.07.2016



Singapore MRT Circle Line — April 20, 2004 E . R M

= Claim and Settlement

= Aclaim of around S$400 million based on
realignment of new line was filed.

= |n May 2007, a three-way settlement was
reached at S$105.5 million.

= |nsurance for realignment work

= Type of policy: CAR / TPL (Builders’ All Risk form
with DES cover)

= Contract Value: S$357 million
= TPL Limit: S$10 million any one occurrence

= Period : 1 July 2005 to 28 Feb 2010 + 18 months
MP

= LTA retains the first $10 million claims in
aggregate (inclusive all fees)

= Tunnelling clause (sub-limit of $100 million)

= |nternational Joint Code of Practice for Risk
Management of Tunnel Works (TCoP)

= Deductibles are doubled

7/14/2016 12



Points to Take Away E . R M

=  Almost 7 hours between
the first sign and total
failure

= Qver budget and
schedule delay

= Risk convolution
= Contingency plans
= Risk management
» Flood compartment

= Failure of bracing
system

= Crisis management

14/07/2016



CASE STUDY (Il) —

SAO PAULO METRO LINE 4



= Pinheiros Station, Sao Paulo,
Brazil

= Failure at the access tunnel

= NATM construction method
(Dia.-18.5m)

= Sign of excessive deformation
observed days before collapse

= Cause:

= Poor design and
construction

= variation of geological
formations

» Result: Collapse of crown and
crushing invert

14/07/2016 15



Sao Paulo Metro Line 4 — January 15, 2007 . .
sa0 E-R-M

= 7 killed (4 in minibus)
= Delay almost 2 years

14/07/2016 16



Points to Take Away

Days between the first
sign and total failure

Interpretation of warning
(cracking wall and
monitoring data)

Over budget and
schedule delay

Geological risk — natural
variation

Management risk -
negligence

Principles of risk
management SFARP and
ALARP

14/07/2016 17



CASE STUDY (lIl) —

SHANGHAI METRO LINE 10



Shanghai Metro Line 10 — June 25, 2008 . .
ohe E-R-M

= Hailun Station, Shanghai

= Loss: RMB10,900,312
(FGU) (TBM not
included)

= Two TBMs with auxiliary
equipments

14/07/2016 19



Points to Take Away E . R M

= 13 hours between the
first sign and flooding the
tunnels

= Not so much on schedule
delay and budget overrun

= Contingency plan
= Risk management
= Crisis management

= Risk stakeholders’
technical competence

14/07/2016 20



CASE STUDY (IV) —

BEIJING METRO LINE 15



Beijing Metro Line 15 — July 14, 2010 E . R M

= Shunyi Station, Beijing

= Incident description:
instability of bracing
system with falling strut
pipes while raining

= Concrete backfilling for
fast stabilization due to
lack of backfill material

14/07/2016



Beljing Metro Line 15 — July 14, 2010 . .
ool E-R‘M

= Casualty: 2 fatality
and 8 injury

= Result: 3m+ solidified
concrete at the bottom
of excavation

14/07/2016 23



Points to Take Away E . R M

= Risk management
» Risk awareness
» Risk culture

= Contingency plans

= Engineering mindset

Better engineering only
means less trouble in
engineering!

Better management only
means less trouble in
management!

14/07/2016 24
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MANAGEMENT OF PROJECT GLORY -
LESSON LEARNED
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Primary Causes of Project Failure — for Project Owner E . R. M

= Scoping issues
TR AR R

= |nexperienced/unqualified project team
HEERCHRTR

= Poor estimating
hE R

= Poor integration of budgeting & planning
BERRANEAME

= |[ncomplete and drifting design
Bt RT B

= |ack of proactive risk management
REETHABEE

= Unrealistic schedule
TEEMITH

= [nsufficient project management resource
HUEEERTR

»= Poor project management infrastructure
SIS S R

14/07/2016 26



How to Detect Problems in Project Glory — for Project . .
owners ﬁﬂﬂﬁéﬁﬂ'iﬂ‘“ﬂﬂ’ﬁ'ﬁ 95 %E E-RM

= Periodic independent project assessments
M B I T BT

= Readiness assessment prior to construction
1 T 8 2 {54k

= Periodic progress/schedule assessment
7 A B T ST

= Regular project cost reconciliations

pLiHE 2 LR i
. Ind_ependent.val_idation & reporting of budget | ”5%‘?"-
variance projections §

BUNGERESERNNRIRRESEX

= Tracking contingency draw vs. project progress
PS8 PR A5 SRR B B MO IE L

= Set up project directive council
RESEREEAR

= Surprise attendance at regular project meetings
BREEERESHRERNEHEE

= Regularly update & review project risk register
EHEFRIH ERRREER

= |mplementing earned value cost/scheduled

performance indexes
BVEEERAREEERER

14/07/2016 27



Primary Causes of Project Failure — for Contractors . .
HEERGERME - RQH E‘R-M

= Poor estimating
L E R

= |nexperience/unqualified project team
SHEERSRTR

= Shortage of management resources
B ERE R

= Unfavorable contract
apmE

= Negligence of senior management
BREEE A&

= Design issues
Bt

= Qverly aggressive schedule
B R T 5

= |ack of risk & contingency management
®ZAREESEE

= Poor project coordination and integration
HENERERLEE

14/07/2016 28



How to Detect Problems in Project Glory — for . .
Contractors!ll]ﬂ%éiﬁ 1-EIJ”’““IEE’JF'3 98 _ Ex@?ﬁ E R M

= Review of bids and contracts (loopholes, legal, claims)

FATRER AR
= Second opinion on project estimates
BUEBRAMGE
= Labor/material escalation provisions if uncertain
ADIRER B A B B B R
= Senior management participation in key meetings
BREEETENSRE MR
= Active interaction with design
BRERETH B B 1E
= More contract contingencies
REFTENESERER

= T&M (overtime) provision for aggressive schedule
EIHRENE LEURBAMNIEE

= Regularly update & review project risk register
EHEHME T ERBEREL

» Independent “in-flight” project assessment
STEMTBRPNE L ETME

= (Close interaction with owner team (colocate)
BT R BB

= Regular review of earned value metrics & all

potential change orders with senior management
HENEREEEPRTERERIRANBESY

14/07/2016 29
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MANAGEMENT RECOMMENDATION OF
PROJECT GLORY
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As Early As Practically Feasible E . R M

= Establishing early core management team
Y BE RO B

= Assigning project-specific roles &
responsibilities
BTt EEEARRE

= Devising project-specific policies and

procedures
R HEE RS

= QObtaining strong support and commitment of

company senior management
DEAREREEENTEREES HH R

= Devising project delivery strategy and format
B SHE AT H R SRR

= Devising stakeholder communication plans
RUSEANEL N BB E

= Starting management of project risks
BREREOAR

= Having frequent effective and efficient meetings
EMET AR EEA N EEEN

14/07/2016 il



From the Commencement of Project

Utilizing integrated project management

systems and controls
ERB A BIER R R A

= Creating work breakdown structure
BV T ERE

Estimating realistic cost and schedule (risk-

based)
(EEERNRARTH(ARER)

= Preparing a baseline schedule
BUEETH

= Establishing a baseline budget
B EEEH

Managing scope change
EEREEE

Managing project risks
EEHEAR

Monitoring and controlling the project
EEHENT

Reporting earned value
HERBEEHEE

14/07/2016
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During the Project Execution E . R M

= Conducting assessment and appraisal
TR

= QOrganization — individual & team
o

= Function — finance/cost, readiness,
compliance/control, schedule,
performance, EVM, risk management
g

= Angles — self and 360°
FE

= Transparency — internal & external
SE

= Implementing new processes as needed
YBRRYHRE

= [ntegrating staff and resources from next
phase — feasibility, design, construction,

operation
BAHERENENANRER

= | esson learning — internal & external

Epas

14/07/2016 33



Capitals to be Considered in Project Glory . .
EANENESEE E-R-M

Risk Capital Contingent Capital
ATERNE R ATENESER

Equity capital against which all losses are Funds that would be available under a pre-
charged and which takes the full brunt of negotiated agreement if a specific
the effects of failures, misjudgments, contingency occurs or a threshold is

uncertainties, and adverse circumstances. crossed. A critical capital injection exactly
when it is needed without having to

negotiate from a position of weakness.



Risk of Organizational Culture E R M

AE ALY B

ORGANIZATIONAL CAUSE STATEMENT

The organizational causes of this accident are rooted in the Space
Shuttle Program’s history and culture, including the original
compromises that were required to gain approval for the Shuttle Program,
subsequent years of resource constraints, fluctuating priorities, schedule
pressures, mischaracterizations of the Shuttle as operational rather than
developmental, and lack of an agreed national vision. Cultural traits and
organizational practices detrimental to safety and reliability were allowed
to develop, including: reliance on past success as a substitute for sound
engineering practices (such as testing to understand why systems were
not performing in accordance with requirements/specifications);
organizational barriers which prevented effective communication of
critical safety information and stifled professional differences of opinion;
lack of integrated management across program elements; and the
evolution of an informal chain of command and decision-making
processes that operated outside the organization’s rules.

- Executive Summary, Columbia Accident Investigation Board, (2003) Report Volume |

14/07/2016 85



%()E%cluding Remarks E . R M

= Realistic monetary budget and timeline
set at the outset;

= Clearly defined project scope and
objectives with critical success factors
(CSF) agreed upon;

= Recognition of internal and external risks
to the project;

= Senior stakeholder commitment and
support throughout the project;

= Talented project team members led by
project managers who understand the
psychological nuances of managing a
team to deliver success;

= Adaptive proactive response to the
dynamic environment that encapsulates
projects.

14/07/2016 36



INTRODUCTION OF
ENGINEERING MEGA PROJECTS
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Mega Projects of Budget Overrun

ﬁﬁﬁi%km‘i

Over-Budget Construction Projects In Comparison

Selected over-budget construction projects worldwide (in U.S. dollars)’
. Planned . Total
Project $ Over Budget
The channel Tunnel St | | T $21.1bn
Three Gorges Dam iwdl — $16.1bn
Boston's BigDig HE |IGTTGNGEGE $13.4bn
Berlin Brandenburg Airport™ - $3.2bn
GreatBeltFixed Link sms TN $1.8bn
Denver International Airport 55 - $3.1bn
Trvgr?sr,lodol’tr:ggncsztbq"’ ' - $2.0bn
Montreal Olympic Stadium I+l - $3.0bn
BudapestMetro Line4 mm [ $1.6bn
Millennium Dome  Sha . $895m
Wembley Stadium  EkS . $776m
Elbphilharmonie™ l $678m
0 5bn 10bn 15bn 20bn 25bn 30bn 35bn 40bn

s and adjusted for inflatior ** Still not compiete

e e Forbes statista%

Nothing to do with the

political, legal, financial,

social and cultural
formats

SRR, R B AR, XL
Usually the grander the
project the higher the
overrun amount, but
not necessarily in
percentage
BERANHEZSERA
Infrastructure projects

usually greater in size
AR TR EERRERA

14/07/2016
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THE CHANNEL TUNNEL
LE TUNNEL SOUS LA MANCHE
REBIKRRE



The Channel Tunnel (The Chunnel)

February 1986

= ABOT (Build-Own-Transfer) project June 1988

December 1988
December 1990

= Construction from 1988 to 1994, at miggj
a cost of £4.650 billion, 80% over its
original budget and a schedule
delay of 19 months

= Operation from 1994 to 2086
(originally to 2051), an initial over-
optimistic financial plan with a traffic
projection way off marks leads to
financial difficulty in operation

The Treaty of Canterbury signed allowing the project to proceed

First tunnelling commenced in France

UK TBM commenced operation

The service tunnel broke through under the Channel

The tunnel formally opened by Queen Elizabeth Il and President Mitterrand
Freight and passenger trains commenced operation

14/07/2016 40



The Financial Issues

= Cost overrun — schedule delay and claims

= Qver-optimistic passenger volume
projection — overall one-third of prediction

=  Growing competition

= Counter-reaction of ferry industry —
lower prices and better ships

= Emergence of low-cost (no-frills)
airlines — rock-bottom prices of short-
haul trips to many European and
England cities

= Extension of concession period to 2086
= Finance restructuring to avoid bankruptcy

= Lack of contingency resources

14/07/2016
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Lesson Learned — The Political Issues E . R M

» Establishment of The Intergovernmental
Commission (IGC) by UK and French
Governments to set project scope,
approve design, mandate standards of
safety/health/design/specification/quality,
and coordinate various activities of
management/construction/operation

= Funding/budget is not IGC’s responsibility

= Democratic system: lengthy decision-
making process (IGC belated process)
for deliberation to cause delays

= |GC’s changes of project scope not
considering original concession content

14/07/2016 42



Lesson Learned — The Management Issues

Lack of defined Project scope
Over-optimistic initial financial plans

Over-optimistic on risk impacts
assessment at project initiation phase

Unhealthy involvement of bankers

Conflict of interest from fixed-price contract
approach and risk management

Risks of fixed-price contract in project
bidding, awarding, and execution (claims)

Difficult system integration from English
and French specification/culture/practice

Loss of teamwork and spirits at later phase
Poor communication among stakeholders

Intertwined stakeholders’ relationships lead
to conflict of interests

Failure to align stakeholders’ interests
Inadequate management of change

14/07/2016
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THE BIG DIG —

THE CENTRAL ARTERY/TUNNEL PROJECT
IN BOSTON, MASSACHUSETTS, USA
LR RER/FRIETRE




Project Goal E . R M

= Replacement of outdated
infrastructure close to the
end of service life

= Alleviation of traffic
congestion and reduction
of commuting time

= Revitalization of city’s
environment

= Reconnection of inland
communities to waterfront
recreation

14/07/2016 45



Project Scope E . R M

= Central Artery Tunnel (I-93) through downtown Boston (Thomas P. O’Neill Jr. Tunnel)
and Rose Kennedy Fitzgerald Greenway

= Extension of I-90 via Logan Airport and under Boston Inner Harbor (Ted Williams
Tunnel) to 1-93

= Bridge over Charles River (Leonard P. Zakim Bunker Hill Bridge)

14/07/2016 46



Leonard P. Zakim Bunker Hill Bridge -
cable-stayed bridge (1,432ft, 10
lanes)

Central Artery Tunnel (Thomas P.
O’Neill Jr. Tunnel) — cut-and-cover
tunnel

Ted Williams Tunnel — immersed
steel tube tunnel (1.6mi with 0.75mi
under water)

Fort Point Channel Tunnel —
immersed tube tunnel/jacked tunnel

Total project length: 8 miles

Total tunnel length: 5 miles (3.5 miles
under the city)

Rose Fitzgerald Kennedy Greenway:
27 acres

14/07/2016
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Engineering Challenges

Difficult ground conditions — landfill and
Boston Blue Clay

Conflict with underground utility lines
Protection of historic and fragile structures

Construction with running traffic and
continuous business operation

Constrained working space
Water crossing tunneling
Proximity construction
Adoption of new technology

Needs of residents and environmental
concerns

14/07/2016
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Challenges of Project Management E . R M

= Change of project scope and priority —
increase, redefine, suspend, and adjust

= Change of project schedule and budget/cost

= Change of management roles from design to
construction

= Complexity of project

= Negotiation among stakeholders: federal/state
agencies, public opinions, community and
individuals on various technical, social,
environmental, and political issues

= Control of project schedule and cost

14/07/2016 49



Chronicle of Big Dig Project E

R-M

1982: Work begins on Final Environmental Impact Statement/Report (FEIS/R)
1985: Final Environmental Impact Statement/Report (FEIS/R) filed and approved early the next year.
1986: Bechtel/Parsons Brinckerhoff begins work as management consultant.
1987: Congress approves funding and scope of Project.
1988: Final design process under way. Exploratory archaeology digs begin.
1989: Preliminary/final design and environmental review continue.
1990: Congress allocates $755 million to project.
1991: Federal Highway Administration issues Record of Decision, the construction go-ahead.
Construction begins on Ted Williams Tunnel and South Boston Haul Road.
1992: More than $1 billion in design and construction contracts under way.
1993: South Boston Haul Road opens. All 12 tube sections for Ted Williams Tunnel are placed and connected on harbor floor.
1994: Charles River Crossing revised design and related FSEIS/R approved. New set of loop ramps open in Charlestown.
1995: Ted Williams Tunnel opens to commercial traffic.
1996: Downtown slurry work under way for 1-93 tunnels.
1997: Overall utility work 80 percent complete.
1998: Enter peak construction years. Construction begins on the Charles River Crossing.
1999: Overall construction 50 percent complete.
New Broadway Bridge opens.
Leverett Circle Connector Bridge opens.
2000: Nearly 5,000 workers employed on the Big Dig
2001: Overall construction 70 percent complete.
2002: Leonard P. Zakim Bunker Hill Bridge completed.
2003: 1-90 Connector from South Boston to Rt. 1A in East Boston opens in January.
[-93 Northbound opens in March. I-93 Southbound opens in December.
2004: Opening of the tunnel from Storrow Drive to Leverett Circle Connector, providing access to 1-93 North and Tobin Bridge.
2005: Full opening of 1-93 South, Dewey Square Tunnel, including, Leonard P. Zakim Bunker Hill Bridge. 1-90/1-93 Interchange.
2006: Reached substantial completion of the Central Artery/Tunnel Project in January.
Spectacle Island Park opens to the public.
2007: Restoration of Boston city streets. Continued construction of the Rose Kennedy Greenway and other parks.



The Lessons of Innovation — the work to manage risks E . R M

Project Management Lessons

» Project Director Management Issues

» Financial Planning and Management

» Cost and Schedule Tracking Systems

= Day-to-Day Management

Operations Lessons

= Owner-Controlled Insurance Program (OCIP)
= |nnovative Contracting

= Cost Containment Programs

= Environmental and Construction Mitigation Activities
Technology Lessons

= Urban Application of Slurry Wall Technology

= Soil Improvement Techniques

= |TS/Traffic Simulation Model

= Tunnel Fireproofing and Ventilation Systems
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Budget and Cost

COST OF THE PROJECT

|
The Central Artery/Tunnal will Ei ;;5-}
cost the state 50 times as much
as promised in 1983,
FINANCED BY STATE $?l12h
Total

B Interest b

Principal — the state

£17.93b

PAID IN CASH

State Interest $6.81b

Federal

.1b
;ntal cost » ) $4
2.354h onstruction —|
State $354m  m—— costs $4b
Federal $1.98b
1983 2008
0% of 57.7b Federal share of construction costs 2T% of 51490

SOURCE: Globe analysis of data from various
state agencies and Federal Highway Administration DAVID BUTLER/GLOBE STAFF

= |nitial “budget” USD$2.6bn in 1985 based on conceptual design
= USD$5.8bn in later 1991 when construction commenced

= USD$10.8bn in later 1994 when Charles River Crossing work approved

= Final cost of USD$14.8bn

=  Approximately USD$1bn per km of project

14/07/2016
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Causes of Cost Increase

= Negotiation with the needs of private, public,
and interest groups — to gain public support on
the project

= 1,500 mitigation agreements in billions, 1/3 of
total cost

= Scope change: expand, redesign
= [nflation due to lengthy construction time
= Additional cost of working due to schedule delay

= Accounting adjustment of insurance expense

mation | KeyCostDrivers | USD$Bn |
m Environmental Mitigation _ B COEtE BINERE D Bl
m Scope Growth Inflation 6.4

W Accounting Adjustment Environmental compliance and mitigation 3.0

= Traffic Mamt?nance Scope growth and traffic maintenance 2.7

M Schedule Maintennance : - _

W Contingency for Unknown Accounting adjustment (insurance, etc.) 1.2

1 Other Acceleration of construction 0.6
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The Schedule Delay

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

onzevsnevs
g " —
g e p—
g —"
woospuseces | </ 200+
woozewssevs | 22001

1991pmsrev.s [ Dscomber 1998

1oo0pmsrev.2 [ Dscomber 1995

1083pmsRev.1 [ Docember 1995

Originally planned completion in 1998

Major schedule revision:

» 1991: commencement of construction

= 1992: major growth of project scope

» 1994: Charles River Crossing work approved
= 2005: full opening of major infrastructures

= 2007: project concluded

Change of scope

= |ncrease

» Redefine

= Reprioritize

Continuous reconciliation with the demand:
= Private: property owners, business

= Public: communities, interest groups

= Governments: city, state and federal
agencies, regulation

Lengthy approval process of authorities

14/07/2016
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The Overshadowing Issues and Claims E . R M

= Cost overrun and schedule
extension

= Collapse of tunnel ceiling (2006) —
casualty

» “Thousands of Leaks” in 1-93
tunnel system (salt/fresh water)

=  Use of substandard material —
aggregates

= Ginsu guardrails — safety issue and
casualty

= Lighting fixtures - galvanic
corrosion of incompatible metals

» Claims against Bechtel/Parsons
Brinckerhoff — USD$352m for
Bechtel and USD$47m for PB
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%()E%cluding Remarks E . R M

= Never a simple, straightforward, fast, and single
solution for mega projects
REEHBIR A PR BN E — R

= Must be a teamwork for the management
BABEMKA

= Technical issues shall never be overlooked but
seldom are big ones.
TR 2R BT E, AR R T EET 2 BB

= Obstacles and setbacks shall always be expected
and will eventually be marked as achievement at

the end.
RS RN RASREEs FHER

= Success shall never be valued on one aspects —
completion is a must.
HENRDETRAE—E% ERVATRE

= Quality over quantity is always the key signature

of a successful mega project.
KRB BN R EHREEE
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CONCLUSION
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For Project Glory

= |tis hard to say which is more uncertain, the natural

hazards or anthropogenic hazard.
ERENTARRRREFER A ARBRE T FRELSES!

= One thing is for sure — Nothing is risk free!
—HRENBER - RETAR

= The greatest risk — ignorance on risks!
B AM A — R

= Once out of comfort zone, risks soar up!
— EL 5 ) 27 8, LR AS 2 i )

» Financial feasibility is often undermined by non-

financial risks.
EPREREEBREEIBN TS

= All known risks shall be identified, all risks (both

known and unknown) shall be properly managed.
VARG E AR FE AR E AR AN AEE

Photo Courtesy of Michael Cua
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Concluding Remarks

Photu‘CuurIesy of Michael Cua

Greater the project, more of the risks
HE oGS e

Nothing is risk free and risks shall be managed.
BREARAREEEE

To risk owners, risks reveal themselves in two ways:

BRNED: BAEEX
= Cost — price for risk management and treatment
= Loss — price for lesson learned

Contingency plan should be a part of risk

management program.
REERTEEARAREEN R

Risk Management shall be tailor-made and provide

risk-based solutions.
AREELSESLEMBBRARTIGRENEES R

Ask not for the price tag of a good risk

management, but do ask for the one without!
AREENEF A EEENARNELRY
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