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Table 1 Similarity relations of the shaking table model test
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Fig.1 Model of the circular tunnel structure
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Fig.2 Time-history curves of the acceleration and Fourier

spectra of the test seismic waves



e

PR RN T H G 2R B T 18R 69 3 ) R4 45 PR B BT 5T

BOC R E B AR

MODERN TUNNELLING TECHNOLOGY

IR H 2 W8 1R A I 280F 32 94 2807 =Xk
17, FEAN R B /R I 75 (0.05 @) A 7494,
WL RIA 22 3l 1 R AR Ab, gk o7 28 ) T 00 g
W32,

®2 mMEIR
Table 2 Loading conditions
o | RABEEAD | TOUNS | mEsEE(Ee
1 White Noise W-1 0.05
2 LWD wave LWD-1 0.10
3 Taft wave Taft—1 0.10
4 White Noise wW-2 0.05
5 LWD wave LWD-2 0.20
6 Taft wave Taft-2 0.20
7 White Noise W-3 0.05
8 LWD wave LWD-3 0.30
9 Taft wave Taft-3 0.30
10 White Noise W-4 0.05
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Fig.3 Peak acceleration response of the model foundation
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Fig.4 Time-history curves of the acceleration and Fourier

spectra of test point A1 on ground surface
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Fig.5 Dynamic earth pressure of,thé tunnel structure
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Fig.6 Peak acceleration response of the model structure
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Table 3 Amplitudes of dynamic strains of the tunnel model

0.1g
LWD | Taft
S14 | 119.2 | 1434
S13 | 1129 | 119.1
S11 | 137.3 | 142.9
S10 | 106.8 | 112.7
S29 | 125.1 | 173.8 | 149.5 | 198.3
S28 | 178.6 | 198.3 | 186.1 | 222.7
S26 | 161.7 | 186.1 | 180 | 198.3
S25 | 167.8 | 180.4 | 173.9 | 198.3

02g
LWD | Taft
131.2 | 149.5
119.3 | 137.3
143.4 | 161.7
112.9 | 125.1

03g
LWD | Taft
167.8 | 167.8
167.8 | 167.8
180.4 | 181.7
131.2 | 137.3
216.6 | 210.5
243.6 | 241.1
234.9 | 228.5
228.8 | 222.7
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Table 4 Dynamic strain damage indexes of the tunnel

model

0.1g 02g 03¢

PN A
LWD | Taft | LWD | Taft | LWD | Taft

S3 | 026 | 0.28 | 0.28 | 0.29 | 0.27 | 0.29

S14 | 028 | 033 | 031 | 035 | 039 | 0.39

S13 | 026 | 028 | 028 | 032 | 039 | 0.39

B-B | 512 | 025 | 029 | 025 | 0.29 | 0.25 | 0.29

S11 | 032 | 033 | 033 | 038 | 042 | 0.42

S10 | 025 | 0.26 | 0.26 | 0.29 | 031 | 0.32

59 | 026 | 0.28 | 0.28 | 0.28 | 0.29 | 0.29

S18 | 029 | 031 | 031 | 036 | 037 | 0.38

529 | 029 | 041 | 035 | 046 | 051 | 0.49

528 | 042 | 046 | 043 | 052 | 0.57 | 0.56

D-D | S27 | 032 | 033 | 033 | 036 | 038 | 0.38

526 | 038 | 043 | 042 | 046 | 055 | 0.53

525 | 039 | 042 | 041 | 046 | 053 | 0.52

524 | 029 | 031 | 031 | 032 | 032 | 032
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MODERN TUNNELLING TECHNOLOGY

Shaking Table Test on Dynamic Damage Behaviors of a Circular Tunnel with
Voids behind the Lining Subjected to Near—field Ground Motions

WANG Jianning' DOU Yuanming' ZHAO Huajie' WEI Ming® TIAN Guizhou'
(1 School of Civil and Transportation Engineering, Hebei University of Technology , Tianjin 300401; 2 School of Transportation,

%Nantong University, Nantong 226019)

Abstract Considering near—fleld ground motion, a shaking table model test was conducted to the cir-
cular tunnel wit &mnd the lining. A comparative analysis was taken with aspects of acceleration response of
foundatlon l&maln dynamic earth pressure of soil-structure contact surface, acceleration response of tunnel
structure a ynamlc strain rules. Meanwhile, the effect of near field ground motion on dynamic damage behaviors
of the tunnel structure was studied based on a damage model. The results show that: 1) there is slight difference in
the acceleration response at the different cross sections of the circular tunnel in the process of seismic wave loading,
and tunnel structure affects the peak acceleration of subsoil at two sides while the changes of spectrum characteris-
tics are not obvious; 2) when the intensity of input near—field ground motion is small, the average peak acceleration
at the cross section with top voids is also small but t ¢ avivage dynamic strain response is large while the average
peak acceleration at the cross section with dense . e but the average dynamic strain response is small; 3) the

'ﬁéﬁ of the cross section with voids behind the lining, which agrees

nnel

damage is most serious at the scope of +3%

with the seismic damage of existing ci
Keywords Circular tunnel;V/)g%h nd lining; Seismic response; Shaking table test ; Dynamic damage

(L5 98m)

Analysis of the Stability of Rlver—crossm I Aés against Uplift Based on the
Strength R@u Method

ZHU Qinghua' HUANG Jianfeng® HE Yong® SHAO Yong’
(1 Jiangsu Surveying and Design Institute of Water Resource Co, Ltd, Yangzhou 225000; 2 Hohai University, Nanjing 211100;
3 Jiangsu Water Conservancy Department, Nanjing 210093)

Abstract Traditional finite element method has been successfully applied in the analysis of the cahd hty against
uplift of pipelines, but it didn’t give the safety factors of the anti—uplift stability relating to t pth of pipe-
lines. An ABAQUS model of anti—uplift of pipelines was established by using stre lé’lon method to take a
two—dimensional numerical simulation of the behaviors of river—crossing plpeh the effect of buoyancy, to
observe the development process of plastic zone of soils and to determi fety factor of anti—uplift stability.
The results show that the factors of anti—uplift capability increase linearly ‘as the function of the buried depth and
the slope is governed by the friction angle of soil mass; equivalent values of and used in gravity analysis method,
which may be taken as the applicable conditions in practical application cases, are obtained by comparing with the
traditional gravity analysis method.

Keywords Pipeline; Anti—uplift; Safety factor; Gravity analysis method; Strength reduction method; ABAQUS
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