H36% H2 M S N T Vol.36  No.2
2026 42 H China  Safety Science Journal Feb. 2026

B35 AR BN, R, TR TR B0 JE T BN E AN S]], o E 2SR, 2026,36(2)
262-270.

5| &3 WANG Shangang, YU Qunzhou, YU Jingju. Safety evaluation and control of shield tunnel underpass buildings based on
entropy weight cloud model [ J]. China Safety Science Journal,2026,36(2) :262-270.

EFRNEERNEN TERARS TN SEE

EEN, KBS it FER®
(b R A £ 5 ACHT % B 1 R0 430074)

PEDES:X913. 4,;U455. 43 SERFRGAS : A DOI; 10. 16265/j. cnki. issn1003—-3033. 2026. 02. 0643
[# ZE] WBAEHTFEALLATNHBEAERRAT 2T HHE S R &5 MRS 5 8 #E A
MAEEEM BHETHRZEANEN T ZEALL2 RSN T &, GRONMBHAE L2 K
AWEMER , HETEHERLZLA2 KT, CEEEEAFE L LRI T F i T A2 50 B F
RAMER , ERAETHEARAREHGE ) EARRTIRSEEAYEERE3 XEFH£ 1370
WA RN BEAY R BT 2RSS TFNH/ITER, LR BT AR M LR 5 S &
B4 MIEEKFMEAGREMERRS XEEFE 22 TRTA M TFiETLEL TN
PRER SR JE AR AR A E AT o A A E 48 AR 3k F AR AE , IR M G 2T (FSM) &
FHELLKTEREAS FAAMRMNEREAHAH EANRESN L REUERETE 24
EAME NG, IR RSN T E, ARKAL2ANBEAR L ARSI TF2ANAEAKRT
RN L2, EEARNRETEZREZ A, TERE BB EN ZRiG, E e E
{EAB T3 AKT(0.04) B H E4E = 454 5 ,0.02~0. 04 = [8] 8916 K Rk B4 £,0~0.02 By 1E
N — A H
[XBR] BEHTFEN;, BGE; ZHEA; ZAIFH; #EHHFE;, EHIELE(FSM);
LR CR YN

Safety evaluation and control of shield tunnel underpass buildings

based on entropy weight cloud model

WANG Shangang, YU Qunzhou, YU Jingju
(School of Civil and Hydraulic Engineering, Huazhong University of Science and
Technology, Wuhan Hubei 430074, China)

Abstract; In order to solve the problems of incomplete index system, low accuracy of calculation results
and weak applicability of control measures when evaluating the safety of shield tunneling underpasses, a
method for evaluating the safety status of shield tunneling underpasses was studied based on entropy weight
cloud model. By analyzing various factors affecting the safety status of the project, it was determined that

overall safety level was jointly determined by the original safety level of building and disturbance effect of
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underpass construction process. An original safety status evaluation index system for buildings was
established, which consisted of 13 indicators in three categories: the existing deformation resistance of the
building, the healthy and intact state of the building, and the importance of building. A safety evaluation
index system for underpass construction process was established, which consisted of 22 indicators in five
categories ; excavation face instability, displacement of soil on side of shield machine ring, subsequent soil
consolidation, construction management level, and relationship between building and tunnel. The weights
of each index were determined by entropy weight method, the digital characteristics of the index were
determined based on the cloud model, safety level and development trend were determined by FSM
algorithm, and the weighted fitting weight value was used to judge the primary and secondary risk control
points. Taking a subway project under two buildings as an example, the index system and evaluation
method were verified. The results show that original safety status of two buildings and the construction
process under two buildings are generally safe, and overall risk is within an acceptable range. For
secondary indicators that are not inherent attributes of the project, the factors with weighted fitting weight
values exceeding the average level (0.04) are used as key control points, those between 0. 02 and 0. 04
are used as secondary control points, and those between 0 and 0. 02 are used as general control points.
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Fig.1 Tunnel-soil-building interaction model

1.2 EHFFEHRZERETFNERER

Dl i SRR A 2 AR 1 e 2 B A B I
REFI RS E AL RT 20N b3 45 H) R AE 3 )
P T HARGTAN R TR AR BE 1, Bl e S0
AR BRAIE I, FEBA T BB SR AN B 00T, 3R
W22 7 T R, SR Bt 7 5 I, A
A A v D 57 RO XS, 7 0 P 7 s S e M
LARVHIRIRE R, WK 1,

®1 BRABEREZFARKRZERTTENIERGER

Table 1 Evaluation index system of original safety

status of existing buildings
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Table 2 Evaluation index system of safety status during

shield tunneling construction
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Table 4 Safety state evaluation cloud of primary

indicators for shield tunneling under buildings
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Fig.2 Safety state evaluation cloud diagram of

original state for two buildings
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Fig.3 Safety state evaluation cloud diagram of two

buildings during shield tunneling construction process
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Fig.4 Safety state evaluation cloud diagram of overall

safety state for two buildings under shield tunneling
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