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Fig.1 Construction risk index system of shield tunneling

under integrated pipe gallery
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Tab.1 Index grade division
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[l A5 C, (80~100) (60~80) (40~60) (20~40) 0~20)
HFKEE C, (80~100) (60~80) (40~60) (20~40) (0~20)
LA E S XGE B, HFEEEC,/m 28~40 18~28 12~18 6~12 0~6
B EAZ C,/m 0~5 5~8 8§~12 12~16 16~20
B Y Co /%o 0~10 10~20 20~30 30~40 40~60
BB RE C,/m 0~50 50~100 100~200 200~400 400~600
FASRBE N B, HITFELIEN C, (80~100) (60~80) (40~60) (20~40) (0~20)
g C, (80~100) (60~80) (40~60) (20~40) (0~20)
BIKIRE Cy/m 0~2 2~5 5~8 8~12 12~15
TR Cy /mm 0~5 5~10 10~20 20~25 25~30
WAE CL/(Les D 0~10 10~50 50~70 70~100 100~120
TN B,  ETHEARSMEC, (80~100) (60~80) (40~60) (20~140) (0~20)
Jite T /% Cyy (80~100) (60~80) (40~60) (20~40) (0~20)
FHUKF C (80~100) (60~80) (40~60) (20~40) (0~20)
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Tab.2 Evaluation index weight calculation results

1 ¥ ) o TEMERR FEW OEM %A
B 2 AT A .

fr& b BieE BE NE AGE
TR BRI C, 45 0.057 0.033 0.045
BN B, FlIAMSEE C, 70 0.114 0.079 0.097
HWTFKKE C, 65  0.029 0.088 0.058

LA B, Y C,/m 14.5 0.106 0.145 0.125
JBE [ XU R EAR C;/m 11 0.056 0.054 0.055

BRI E Cy/ %o 31 0.033 0.046 0.039
BEEWKE C,/m 175 0.106 0.055 0.080

JHNEE ML Cy 57 0.113 0.088 0.101
KB B, WIER C, 55 0.060 0.034 0.047
BARBRE Cyy/m 6 0.037 0.048 0.042
WRYLRE C)y /mm 14 0.065 0.048 0.057
K CL/(Les™ 60  0.024 0.082 0.053
WE AR i T AR Cy 58  0.044 0.043 0.044
K B, Tk Cy, 69 0.133 0.098 0.116
FHKF- Cyy 75 0.023 0.059 0.041
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Tab.3 Correlation degree of each evaluation index

VB v Lk :
RN BT AR PERE R B
TE# LEEEC —0.438 —0.250  0.125  —0.100 —0.357
TR B, AR C, 0.250  0.500 —0.250 0,500 —0.625
WTFKKE Cy —0.300 0.167 —0.125  —0.417 —0.563
GAEHE EREEC,/m —0.482  —0.194 0,208  —0.147 —0.370
SR B, EHER C;/m 0.400  —0.250  0.125 0,100 —0.357
RS Co /% —0.420  —0.275 —0.033 0,036 —0.237
ERESRKHE C,/m  —0.417  —0.300  0.167  —0.125 —0.363
s BT ELEL Cg 0. 400 0.250 0,500 0,250 —0.400
MK By WEIEA C, —0.368 —0.143  0.200  —0,400 —0.520
BOKE Cpy/m —0.538 —0.400  0.200  —0.417 —0.333
KT C )/ mm 0.391  —0.222  0.400 0,300 —0.440
WARC,/(Les™ —0.455  —0.143 0,200 —0.143  —0.400
T MTHAKMSC, —0.344  —0.045 0,050  —0.300 —0.475
MK B, M Cy, 0.262  0.409 —0.225 0,483 —0.613
KT Cy5 —0.167  0.250 —0.375  —0.583 —0.688

*4 THFURBHEINKRZRTHEER
Tab.4 Multistage assessment results of river crossing

risk under shield construction

1 G sk K, (N)  K,(N) K,(N) K (N) K. (N) ;o
TRWEAR B, —0.307  0.23¢  —0.129 —0.386 —0.546 2
GREMASKE B, —o0.441 —0.243 0.150  —0.109 —0.401 3
JIHBENE B, —0.423 —0.230 0.338  —0.288 —0.417 3
GREMASNE B, —0.260  0.277  —0.195 —0.464 —0.598 2
G T BB B —0.373 —0.040 0.082  —0.289 —0.474 3
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Fig. 2 Sensitivity of 15 basic indicators
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Fig.3 Comparison of model positioning deviation

under different diffuser coefficients
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Multi-objective Optimization Model for Leakage Location of

Water Supply Network Based on NSGA- Il

SU Yan-bo, LV Mou, CHU Yang-yang
(School of Environmental and Municipal Engineering, Qingdao University of Technology. Qingdao 266520, China)
Abstract: Aiming at the leakage problem of urban water supply network, the traditional leakage location model is

evolutionary computation,

solved by single objective optimization method. Its objective function is composed of the weighted sum of optimization ob-
jectives. Improper value of weight factor will degrade the model positioning result. This paper proposed a multi-objective
optimization model for leakage location of water supply network based on NSGA-1I. In this model, the number of leak-
age point and diffuser coefficient were taken as decision variables, and the minimum error between the actual monitoring
value and the simulation value of pressure and flow monitoring point was taken as the optimization objective, and NSGA-
Il algorithm was used to find the optimal solution. In order to verify the effectiveness of the model, it was applied to the
actual water supply network in a residential area. Considering the common fault conditions in the actual operation of the
pipe network. the leakage accidents of single node and two nodes were respectively simulated and located. Compared with
the two widely used leak location models, the results show that the multi-objective optimization model based on NSGA- Il
can accurately and stably locate the nearby area where the actual leak occurs.
Key words: water supply network; leakage location model; multi-objective optimization; NSGA- [
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Construction Risk Evaluation of Shield Tunneling Under Integrated

Pipe Gallery Based on Matter-Element Theory

HE Feng', HU Shao-hua', ZHANG Guang', ZHOU Xin-long”
(1. School of Safety Science and Emergency Management, Wuhan University of Technology, Wuhan 430070, China;

2. School of Civil Engineering, Architecture and Environment, Hubei University of Technology, Wuhan 430068, China)
Abstract: To accurately evaluate the comprehensive utility tunnel under river shield tunnel construction safety, re-
duce the safety accidents in the construction process, based on the method of risk breakdown structure (RBS), risk evalu-
ation index system of four first-level indicators was constructed including engineering geological risk and comprehensive u-
tility tunnel itself risk, environment risk, construction risk management. Based on the linear combination of interval
number analytic hierarchy process (AHP) and indicator correlation method (CRITIC), the comprehensive weight was de-
termined. Based on matter element theory, the weighted average relation degree was calculated to determine the final e-
valuation result. This method was applied to the comprehensive pipe corridor project of Yueyang Avenue sewage treat-
ment at the Wangjia River section. Monte Carlo method was used to analyze the sensitivity of 15 basic indexes based on
matter-element theory. The research results show that the construction project of Yueyang Avenue sewage treatment
comprehensive pipe corridor at Wangjia River section is medium-risk, which is consistent with the actual situation. The
sensitivity analysis shows that the surrounding rock strength and the buried depth of tunnel are more sensitive. The re-

search results can provide a basis for the safety control decision and measure making of the project.

Key words: comprehensive utility tunnel; risk assessment; combined weighting; matter element theory; Monte Carlo





