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Structural Deformation Performance and Vibration Impact

Assessment of Subway Underpassing a Building
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Abstract; During the service life of an existing building that was crossed by a newly constructed subway

from below, multiple cracks occurred. In order to analyze the impact of the vibrations generated by the

subway during operation on this building, on-site surveys and inspections were carried out. The width of

the cracks on the walls, the inclined deformation, and the settlement deformation were continuously

monitored. The dynamic characteristics and vibration responses were respectively tested when the subway

was not in operation and when it was in operation. In accordance with national codes and standards, the

safety and seismic performance of the building were appraised, and the safety and serviceability grade

evaluation of the impact of the vibrations on the upper load-bearing structure was conducted. A

comprehensive analysis was made of the structural deformation performance and vibration influence of the

building under the influence of the subway vibrations, and suggestions were put forward for the

subsequent reinforcement treatment.
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Fig.1 Plan of the first floor
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Fig.2 Relative relationship between the

14 463

building and the subway tunnel
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Fig. 4 Monitoring results of crack width
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Fig.5 Monitoring results of oblique deformation
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Table 1 Settlement monitoring results mm
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Fig. 6 Layout plan of settlement observation points
3600 | 3600 | 3900
M R AR I 5] FRE ®© @ © ®

4 BHRYIRNR

R4 B SR v SRS e b e ) A 4. 4.2
2%, YR REAEAE LR B0 G it 1 R A7 45 F 3 g
RN Ay TR LS T A A K 5 A R S
YIRS |, R FH DH5907G o4 25 3820 £
G HuAR A A2 AT ) 38 SR 45 48 B 0 R e N M ks
A s} 2 SR i 2 i 7 AT I, R B DHDAS 81 245
SRS RGT G AT B . AR AR
RS I 5 I DL, A DO 5 J2 R —
WA EANE 1 AR, &R R AR AL AT
R R IFIC % «, y, 2 =B, REEUA B
A 7 s
4.1 Bt

S KRR BEWE /D N 51 | 425056 sh A Lk is 47 5%
S s TE) BE 44 00:00—01:00, B Sexf Y
AT PRI AT TR | 0 44530 1 $0 8 >R 4 O
o AU AR AR /N BE Y SR ARSI
1 000Hz, X1 S 7E M4k A 3 7 I 647 30 ) R vk
I3 308 3 AP 3 U 9 (S0Hz) S5, AR I 5 b i 9 3
WA HARFAS 1 800s [15 51F S A4S U i 20 3K 1y At

B7 REMNFETE

Fig.7 Layout plan of acquisition devices
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Fig.8 Spectrum curves in all directions
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Fig.9 Time domain curves in all directions under different working conditions
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