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Abstract

The recent bridge construction projects is demanded more sophisticated risk management measures and loss
forecasts to brace for risk losses from an increase in the trend of bridge construction. This study aims to analyze the
risk factors that caused the loss of material in actual bridge construction and to develop a quantified predictive loss
model, based on the past record of insurance payment by major domestic insurance companies for bridge construction
projects. For the development of quantitative bridge construction loss model, the dependent variable was selected as the
loss ratio, i.e., the ratio of insurance payout divided by the total project cost, while the independent variable adopted 1)
Technical factors: superstructure type, foundation type, construction method, and bridge length 2) Natural hazards:
typhoon and flood 3) Project information: construction period and total project cost. Among the selected independent
variables, superstructure type, construction method, and project period were shown to affect the ratio of bridge
construction losses. The results of this study can provide government agencies, bridge construction design and
construction and insurance companies with the quantitative damage prediction and risk assessment services, using risk
indicators and loss prediction functions derived from the findings of this study and can be used as a guideline for
future basic bridge risk assessment development research.
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Figure 1. Study procedure
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Tablel. Definition of risk in previous researches

Authors Definition of tisk

Loss expected due to a disaster in a particular

UNDHA(1992) [6] period and region.

A combination of counterproductive degrees

Adams(1995) (7] and probabilities

Smith (1996) [8] A degree of exposure to damage or loss

Loss probability consisting of three elements:

Crichton(1999) [9] disaster, vulnerability, and exposure

A combination  of  probabilites  and
consequences for potential events that cause
damage

Jones and Boer
(2003) [10]
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Table 2. Previous researches for bridge construction project

) ) ) Analysis
Author Risk factors for bridge construction method
Wang and o N Fuzzy group
Elhag (2007) Ei{/?gn n:zr;{cﬂonamy, Sustainability, decision
[15] making
Safety, Functionality, Sustainability, Neural
5\2?]% ?;(%7) Environment networks,
16l (draw a comparison between neural regression
etworks and regression techniques) techniques
Sea and Temporary Work, Foundation work,
Kang (2009)  Superstructure work (girder, slab ,deck), AHP method
[17] Substructures work(Abutment, Pier)
Deco and. Traffic loads, Environmental attacks, Scour, Probap|||suc
Frangopol Earthauakes evaluation of
(2011) [18] 4 time-dependant
Change in regulations Construction permitting
issues, Delayed payment on contract and
extras, Design changes during construction,
Hashemi et al. Insufficient technology, Pollutions and safety Bootstrap
(2011) [19] rules, Poor relationship among parties, technique
Scope-related quantity increases, Shortage of
labor, material, and equipment, Site
management staffing
Economic risk, Contract and law risk,
. Building technology risk, Design risk, )
Li et al. [20] Environment risk, Staff risk, Material and Factor analysis
equipment risk
Financial risks, Contractual risks, Design
Choudhry et . ’ ) ’ Monte carlo
al. (2014) [21] risks, Health and safety risks, Management simulation

risks, Construction risks, External risks
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Table 3. Category of risk indicator
Factor Unit Description
Nominal 1 Arch
Superstructure scale 2: PSCI beam
3: Cable-stayed
Max span m Maximum span length

Engine 10 ILM

ering Construction Nominal 2: FCM

factor Method scale 3: FSM

4: MSS
) 1: precasr con’c pile
Foundation Nominal 2: cast in place
scale . X
3: open caisson
risk of flood in local

Natural Flood Zone area

hazard ) )

factor Typhoon Zone risk of Typhoon in local

area
) ' total duration of the

Project Duration Number project

factor )

Total Cost Number total cost of the project
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Shapiro-wilk test
Statistic df sig. Statistic df  sig.
LR .386 183 .000 | Ln (LR) 965 183 .04
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Figure 3. Normality test by histogram and Q-Q plot
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Table 5. Descriptive statistics of the variables

Variables Min. Max. Mean ~ Sendard
deviation
Dependent
In(Loss Ratio) 3.64 14.93 8.34 2.26
Independent
Superstructure 1.00 3.00 234 75
Construction method 1.00 4.00 378 59
Total duration 12.00 98.00 56.59 2599
Table 6. Summary of the regression model
igg‘ag S'\(;'S:pe F o pvalke  Ad. R
Regression 63.935 3 21312 4924 004 264
Residual 379894 180 4.328
Table 7. Coefficients
Indicators Coef.  Std, Error cBi?_ Sig. VIF
(Constant) 2510 1.747 155
Superstructure .643 .309 242 027 1.006
Construction method 222 104 227 037 1.002
Total Duration -817 074 -219 044 1.005
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