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Table 1 Index system of safety evaluations ’ °
of existing buildings
U; W; ©
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Table 2 Classification of the two—level index system
vy v, V3 Vy Vs
(G (G
+ +
10 m 10~15 m 15~20 m 20~30 m 30 m
20 m 15~20 m 10~15 m 5~10 m 5Sm
+
10 mm 9~10 mm 7~9 mm 4~7 mm 4 mm
30 mm 27~30 mm 21~27 mm 12~21 mm 12 mm
0.8 mm/d | 0.72~0.8 mm/d | 0.56~0.72 mm/d 0.32~0.56 mm/d 0.32 mm/d
( ) 1.5 mm/d 1.4~1.5 mm 1.1~1.4 mm 0.6~1.1 mm 0.6 mm
( ) 5 mm 4.5~5.0 mm 3.5~4.5 mm 2.0~3.5 mm 2 mm
2%0 1.8%0~2%0 1.4%0~1.8%o0 0.8%0~1.4%o0 0.8%o0
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, . Fig.1 Relationship between the 40™ building and the tunnel
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(1) 40 R,={0 0 036 074 0
40* 3 , 01 0 0 0
s w,=(0.108 0.165 0.255 0.472)
,40° ° w,=(0.214 0.065 0.112 0.357 0.194 0.058)
40* s 40* ws=(0.129 0.277 0.595)
. 40* , ,
1 o U=w,-R=(0.118 0.519 0.218 0.145 0)
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U=w,- R,=(0.054 0.160 0.173 0.419 0.194)
Us=w;* R;=(0.129 0.595 0.100 0205 0)
w:
w=(0.581 0.309 0.110)
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U, | L0129 0595 0.100 0.205 0
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Fig.2 Relationship between the 57" building and the tunnel
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Comprehensive Fuzzy Evaluation of the Safety of Existing Buildings During
Tunneling Construction in Urban Areas

Kong Wentao'  He Yabo' Li Qi* Wang Hao®>  Qin Weimin®
(1 School of Civil and Architectural Engineering, Wuhan University, Wuhan, Hubei 430072; 2 Wuhan RSM Intelligence Geotechnique
Co. Ltd., Wuhan, Hubei 430071; 3 State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil
Mechanics, Chinese Academy of Sciences, Wuhan 430071)

Abstract Generally, bored tunnels in urban areas are characterized by a shallow depth, a large section, poor
surrounding rock, dense buildings above the tunnel, and high—risk construction. Aiming at the safety risk to exist-
ing buildings during tunneling construction, the three influential factors of building performance, tunnel condition,
and in—situ monitoring data are considered and a two—level fuzzy comprehensive model is established to dynami-
cally evaluate the safety of existing buildings and determine reasonable safeguarding measures for buildings ac-
cording to evaluation consequences. Using the case of the Wushancun tunnel passing under existing buildings on
Chenggong avenue in Xiamen, construction safety was evaluated and relevant measures were adopted according to
evaluation consequences, and sound results were achieved.

Keywords Urban tunnels; Existing buildings; Safety; Real-time and dynamic; Fuzzy evaluation
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