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Shaking table and experimental box model

Fig. 1
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Tab. 1 The main similar parameters of the model
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e s, 87055005 5
[ S, S, 1

2.3 MRESEHREBNHEEREKERE
BGENIZE (2021) FETABRITH M ANSYS/LS
~ DYNA 4387 T HumZ/EF T R 2544 () 2R R i SR AL
i, AR T T A H R S5 R 0 B RR 1 BE AR 4T,
HOPMRIMIK 2, HIE i 25, 0 T Bk an ik
(EBALTH RS R AT Sk, TR R 00 0 R

W, VAR B 5 5256 v B A 5 I R S 254 R TR
FONFEIE B, R 20 & 55 50 v K 8 25 1 1 R 1A R
BT RSF N 1.6 mx1.6 mx 1.3 m (K x %8 x
B, HAPHEEREEE R A 300 mm x 196 mm x 700
mm (K x 5E x &) .

WRIE 25 R 00 4 RS S A RHEREA HLBERS , Hopt
WIERE R 20 mm; + 2R FHARRDRAE; BRiE 4
Bl 5 SR L G S A N BB Y R . R
KRS, 36 FH A A T 32 A i B A5y . TR
TR R, SRR AR A S AR 2 PR,

S1 S2 S8 M S5
L Vany Vany Vany N
A A4 A4 A4 A4
P1 P2 P3
@ P4 () S6
PS (O S7
P6 D S8
[OR]
P7 () S10
D S11
P8 (P S12
FanN N N
Ay N4 A4 A4 A
S17 S16 S15 S14 SI3
Al6 A7 A18 A9 A20
(®)
A13 OAl4 ©A15
© AL0 OAll ©A12
& bAT OA8 ©A9
A4 oAS oA6
300
8
=
A3
o
A2
0
Al
1600

B2 +EAHBEEEHR (a) Aok
HRE (b) LEHRE (F4L: mm)
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Tab.2 Loading condition of tunnel structure experiment

T THARS A ISR JnsH A g
1 B -BI Sl 0.05
2 B-Cl ChiChi )% 0.1
3 B-LI Loma J% 0.1
4 B-TI Taft % 0.1
5 B-B2 S 0.05
6 B-C2 ChiChi 0.3
7 B-12 Loma 0.3
8 B-T2 Taft I 0.3
9 B-B3 S 0.05
10 B-C3 ChiChi 0.5
11 B-13 Loma J% 0.5
12 B-1T3 Taft % 0.5
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Tab. 3  Natural frequency of model system

PRIUE 4L I T.H WA/ Ha
B - Bl 16.6
1 B - B2 16.3
B-B3 15.9
B-Bl1 16.9
2 B-B2 16.7
B-B3 16.2
B - Bl 17.8
3 B - B2 17.4
B-B3 17.1

R4 BFIRTRESHE SN = NEER AR
Tab. 4  Amplification coefficient of acceleration response at each

measuring point of tunnel under working conditions

I i G

T

A4 A7 A10 Al4
B-Cl 2.2 2.33 2.09 2.46
B-C2 1.42 1.43 1.18 1. 653
B-C3 1.168 1.2 1.028 1.376
B -TI 1.69 2.07 2.13 2.56
B -T2 1.383 1.44 1.373 1.73
B-T3 1.416 1. 468 1.36 1.716
B -LI 1.4 1.59 1.65 1. 84
B-12 1.127 1. 083 1. 097 1.29
B-13 1. 006 1. 066 0. 988 1. 188
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Tab.5 Physical mechanical properties of model components
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Abstract

In order to carry out an in-depth study of the law of the dynamic response of the tunnel structure under the ac-
tion of seismic loads, and obtain the mechanism of the instability and failure of the tunnel structure, an overall
mechanical model of the soil-tunnel structure interactions is established. Then a model experiment is conducted on
a large indoor shaking table, and a numerical simulation by the Finite Element Method is done. In this way, the
acceleration time history, the spectral characteristics, the displacement and earth pressure of the whole mechanical
model of the soil — tunnel structure subjected to seismic loads are discussed. The study shows that the results from
the shaking table experiment are consistent with the results from numerical simulation. The four corners of the tun-
nel structure bear the largest stress. With the increase of the peak acceleration of the mesa seismic wave input, the
earth pressure increases gradually, and the middle part of the tunnel structure is most affected by earth pressure.
The displacement of the bottom plate and the waist of the tunnel structure is the largest, which easily causes the
dynamic instability of the tunnel structure.

Keywords: rectangular tunnel structure; seismic action; finite element simulation; mechanical model





