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Abstract: Construction sites pose dangers in a high-intensity earthquake environment. The tradi-
tional AHP algorithm is often used to analyze the risk of construction sites but provides poor a-
nalysis results because it ignores earthquake resistance. Therefore, a risk modeling method for
construction sites under high-intensity earthquakes is proposed. First, the TOPSIS method is
used to obtain the indexes of earthquake risk assessment, and the matter element analysis model
of risk assessment index is constructed. The comprehensive weight of the seismic risk assessment
index is obtained on the basis of the combination weighting of the AHP-entropy weight method.

Then, the Bayesian network is used to deduce the risk parameters of construction sites under
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high-intensity earthquakes. A risk assessment model of construction sites is constructed by using

the dividing standard and the calculating method of earthquake magnitude in accordance with the

risk evaluation criteria and acceptance principle of building construction sites. The model can be

used to complete the modeling analysis of the risk of construction sites under high-intensity earth-

quakes. Experimental results show that the designed model can accurately analyze the hazards of

construction sites under high-intensity earthquakes and ensure the safety of the whole construc-

tion site. Therefore, the model has important application values.

Keywords: high-intensity earthquake; building construction site; risk; assessment model
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Table 1 Initial risk factor indexes under high-intensity

earthquakes
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Table 2 Normalized risk factor indexes under
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Table 3 Risk factor indexes of construction sites
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Table 4 Description of risk loss
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Table 6 Basic risk countermeasures
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Fig.1 Evaluation model based on risk loss and

risk probability

Zi 1k, SR TOPSIS J7 3645 8] T Mz KU
PEAGFE bR AR T RS DAL 15 A5 9 B o0 2 R, O
ARBCT o2 KU VARG HE bR 9 23 5 AL . AT HE & i)
o O B M T A UM T 3 ) S R 1 S M AT )
T AT A Y rp AN (] S B 1 A B B O A M5 AU
A T3 RS, VA A AR L S T X g i b
SN T3 15 B R A A

2 WA

T U P 4R A e o R TR A SRUME T 37 S
WS P TS S0 A T vk B A R L SR T e A O ik P
P IR il A5 78 56F 5 kvl 6 - B Bt T AR il T 37 45

DB HEATPEAY . 3 i i TR 8 T R R AT o B
Jit » 2 A 8] A ) A 2R AR A UL A5 XU PR 28 X 1
S RE AR A AT T B TR Y I S B A R X e
T Y B AT VAL . 3 9 A D B STk, 18
B IR R R AT AR LR T TS

xT BIGEKEERHEESH

Table 7 probability distribution of construction site

I HE R 1% 2 9 3% 4 % 5 %%

C1 0 0 0.661 0.317 0
C2 0 0 0.843 0.135 0
C3 0 0.224 0.609 0.144 0
C4 0 0.342 0.636 0 0
C5 0 0.436 0.542 0 0
C6 0 0.518 0.407 0 0
c7 0 0.721 0.257 0 0
Cc8 0 0.536 0.442 0 0
c9 0 0.324 0.654 0 0
C10 0 0.309 0.532 0.136 0
C1l1 0 0.672 0.308 0 0
C12 0 0.324 0.654 0 0
C13 0 0.636 0.342 0 0
Cl4 0 0.531 0.447 0 0
C15 0 0.422 0.556 0 0
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Fig.2 Transfer path of risk factors
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Table 8 Risk probability distribution of different nodes

IR Al 1% 2 % 3% 4 % 5 %%
B1 0 0 0.661 0.317 0

B2 0 0.027 0.814 0.136 0
B3 0 0.019 0.826 0.132 0
B4 0 0 0.557 0.421 0
B5 0 0 0.374 0.465 0.628
B6 0 0.03 0.855 0.102 0
Al 0 0 0.344 0.634 0
A2 0 0 0.185 0.644 0.128
A3 0 0.308 0.68 0 0
S 0 0 0.069 0.78 0.128
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Table 9 Risk probability P and impact consequence

valuation C
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Fig.3 Histogram of risk comprehensive evaluation of

second-grade indicators
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