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Research on Construction Risk Identification and Evaluation of
Urban Underground Comprehensive Pipe Gallery

LIU Yintong
( China Railway 19th Bureaw Group First Engineering Co. , Lid. , Liaoyang, Liaoning 111000, China)

Abstract: Evaluating the construction process and existing risks of urban underground comprehensive
pipe gallery can realize risk monitoring and avoid the occurrence of risk accidents. Based on the
underground comprehensive pipe gallery project in Jinglan District of Liuzhou, this paper uses the
analytic hierarchy process to study the construction risk factors, calculates the weight of each factor, and
comprehensively evaluates the construction risk. For high-risk construction activities such as excavation of
foundation excavations, steel sheet pile construction, retaining structure construction, trench excavation,
and main concrete pouring, corresponding safety control measures are proposed. These include
determining a reasonable slope gradient for foundation excavations, ensuring that the stacking height and
method of steel sheet piles meet requirements, securely installing hole-forming equipment for retaining
structures, timely base treatment after trench excavation reaches the design elevation, and ensuring tight
pump pipe connections during main concrete pouring. The research results show that the construction risk
factors of underground comprehensive pipe gallery can be categorized into four major types, such as
environmental risks, social risks, construction management risks, and construction technical risks.
Among the first level evaluation indicators, construction management risks carry the highest weight, while
among the second level evaluation indicators, risk sources in construction carry the highest weight. The
construction risks of underground comprehensive pipe gallery are considered general risks, and
construction safety can be ensured by implementing relevant measures.
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Fig.1 Construction risk evaluation system for

underground comprehensive pipe gallery
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Table 1 1~9 comparison scale method
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Table 2 Comparison results of factors included in the

first level construction risk indicators

F F1 F2 F3 F4
F1 1 2 1/3 5
F2 172 1 174 3
F3 3 4 1 5
F4 1/5 1/3 1/5 1
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Table 3 Weights of factors included in the first
level construction risk indicators
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Table 4 Comparison results of factors included

in environmental risks

A Al A2 A3 A4

Al 1 2 2 1/4

A2 172 1 2 172

A3 1/2 172 1 1/3

A4 4 2 3 1
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Table 5 Weight of factors included in environmental risks
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in social risks

B B1 B2 B3
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Table 7 Weight of factors included in social risks
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Table 8 Comparison results of factors included

in construction management risks

C C1 C2 C3 C4 C5
C1 1 2 1/3 1/3 2
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Table 9 Weights of factors included in construction

management risks
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Table 10 Comparison results of factors included

in construction technology risks

D D1 D2 D3 D4
D1 1 4 2 3
D2 1/4 1 1/4 1/5
D3 172 4 1 2
D4 1/3 5 172 1
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Table 11 Weights of factors included in construction

technology risks
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Table 12 Classification of engineering risk levels
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Table 13 Construction risk scores for various factors of

underground comprehensive pipe gallery
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