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Seismic response of interaction system of underlying tunnels, soils and
adjacent frame structures
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Abstract: Promoted by the rapid development of urban rail traffic in China, more and more cases of underground structures,
such as tunnels, have crossed the surface buildings with very close distance. As to the intersecting project, much attention has
been paid to the influence of dynamic construction of underground structures on the safety of the adjacent surface buildings, but
that on the seismic response of the adjacent surface buildings is usually neglected. Based on a practical project, a coupled
interaction calculation model for tunnel-soil-adjacent frame structure is established, and the influence of the tunnel and frame
structures on their seismic response is analyzed. The calculation and analysis show that: (1) a seismic response enlarged zone
occurs on soil surface; (2) the underlying tunnel has influence on the seismic response of the frame structures, but the influence
extent is small; (3) the influence of the frame structures on the underlying tunnel is very small, which can be neglected. The
research results may provide references for the planning of underground structures and the seismic design of surface buildings
and underground structures.
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Fig. 1 Computational cases and corresponding models
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Fig. 2 Time-history and spectral curves of input seismic wave

2 HEHER
2.1 WSS

10 4 P O AR FAE AR R BTHT S B B
AR SAE R, A& 1 A W

(1) X T A HI A, s s 25 A xC =4
HV (o H L2 60 m, ¥V ok Ak b By P
H200m/s), £ T=1.2's, WIFHN ~1/T=5/6 Hz, ${H
TR RS HR S A

(2) BEIE AN AR R [R5 A R, 3
BRI TE 37 PRT R IR LA, ) I B T Ao 8 ) o B 5
FEEM AR FRANY CH BRI 6.48X 10 kg,
+- - BEE R 6.47 X107 kgD

R4 MEEETARBIRT 5 Y BIRIAR

Table 1 First 5-order natural frequencies for four models (Hz)
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Fig. 3 First-and second-order vibration shapes of four cases
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Fig. 4 Curves of acceleration amplitudes of nodes on soil surface
(20 B TN HE SR S5 A4 Hb R i 1. 1) 521
Bl 5,6 73 il EHESR S5 AL T2 s R ACT LA RK
PRI FEIN R, &5, 6 WL BRIEMIAEAE—E
FEPE FTBOR T HEZR SR A FE AN S B BITECR T
HEZR R R RE i N, (H bR T R3E BARRUN . TR
KPS RERAF N R, AR .

025
0.20 -
0.15
0.10 -

~0.15 Bk FfiES

tls

5 HEZREEMITUR T Rk TR B AT 2 fh 2
Fig. 5 Time-history curves of horizontal displacement of node at

top layer of frame structures
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Fig. 6 Time-history curves of horizontal displacement of node at

top layer of frame structures
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Fig. 7 Time-history curves of relative horizontal displacement

between tunnel vault and bottom
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Fig. 8 Time-history curves of horizontal acceleration at tunnel

vault
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