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A Study on Bridge Construction Risk Analysis for Third-Party Damage
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Abstract

The recent bridge construction projects demand thorough and systematic safety and risk management, due to the
increase of risk factors following the introduction of new and complex construction methods and technologies. Among
many types of damages that can occur in bridge construction projects, the damages to third parties who are not
directly related to the existing property of the contractor construction project can also bring about critical loss in the
project in order to compensate the damages. Therefore, risks that could be caused by the loss occurred to indemnify
the third party damages should be clearly analyzed, although there are not subsequent amount of studies focusing on
the issue. Based on the past record of insurance payment from domestic insurance companies for bridge construction
projects, this study aimed to analyze the risk factors of bridge construction for loss caused to compensate the
third—party damages happened in actual bridge construction projects and to develop a quantified and numerical
predictive loss model. In order to develop the model, the loss ratio was selected as the dependent variable; and among
many analyzed independent variables, the superstructure, foundation, flood, and ranking of contractors were the four
significant risk factor variables that affect the loss ratio. The results produced can be used as an essential guidance
for balanced risk assessment, supplementing the existing analysis on material losses in bridge construction projects by
taking into account the third-party damage and losses.

Keywords : bridge construction, risk analysis, loss, quantitative analysis third—party damage
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A Study on Bridge Construction Risk Analysis for Third-Party Damage
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Figure 1. Study procedure
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Table 1. Previous bridge risk studies

Bridge construction risk influence factors

Authors Environ-

Technical Social mental Economic
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Table 2. Comparison with materials and third-party losses

Avg. Loss Max. Min
Category  Frequency uwew M. KRW Mi. KRw St Dev-
Material 391 (67.8%)  75.98 1915 115 32822
Third-party 186 (32.2%)  90.34 801 103 17641
t-test result t= -0.342, p=0.733 *p<0.05
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Table 3. Criteria of the bridge risk factors

Factor Unit Description
Ordinal 1: PSC beam
Superstructure scale 2: Cable-stayed
Length m Max. span length
Engine :
ergigng Construction Ordinal ;: :%AM
Factor Method scale 3 MSS
' 1: precast con’c pile
Foundation O;ggwlzél 2: cast in place
3: open caisson
Zone 1: 1 (per year)
Zone 2: 2
Flood Zone Zone 3 3
Zone 4: 4
Zone 5 5
Natural
f}géfgﬁ Zone O 767141 (km/h)
Zone 1: 1427184
Zone 2: 1857212
Typhoon Z0M€  7one 3 2137251
Zone 4: 2527290
Zone 5: 300™
; Total duration of the
Total Duration Month project
Project )
Factor Total Cost Number Total cost of the project
Company Company ranking by
Ranking Number contract amount
IR = CP / TSI (1)
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Shapiro-Wilk test
Statistic ~ df Sig. Statistic ~ df Sig.
LR 386 186 .000 Ln (LR 965 186 .084
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Normal Q-Q Plotof Ln_LR

Observed Value

b) Q-Q plot of Ln(LR)

Ln_LR

a) Histogram of Ln(LR)

Figure 2. Normality test by histogram and Q-Q plot
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Table 5. Descriptive statistics of the variables

Variables Min. Max Mean Desif{ion
Dependent variable
In(Loss Ratio) 4.14 13.41 8.27 8.26
Independent variables
Superstructure 1.00 200 1.34 45
Foundation 1.00 3.00 2.78 .79
Flood 1.00 5.00 2.82 1.73
Ranking 2.00 44.00 15.59 6.42
Table 6. Summary of the regression model
i:Tag S'\(;'S:pe F Pvae Ad. R
Regression 39.212 4 9806 4321  .011 .367
Residual 67604 182 4225
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Table 7. Coefficients in the model

Beta

Indicators Coef.  Std, Error Sig. VIF
coef.
(Constant) -3.424 3664 364

Superstructure 4.556 1.690 707 016 1.089
Foundation 2.255 1.182 452 045 1.053

Flood 1.085 649 352 041 1.071

Ranking -092 040 -572 034 1.039
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