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Liquefaction Evaluation of Liquefiable Field Surrounding
Circular Tunnel under Seismic Excitation and Finite
Element Analyses

CHENG Xuelei' ,CUI Chunyi'”* ,SUN Zongguang'

(1. Department of Civil Engineering, Dalian Maritime University , Dalian, China, 116026 ;2. School of Civil Engi-
neering , Beijing University of Technology,Beijing,China, 100124 )

Abstract ; The purpose of this study is to explore the influence of liquefiable foundation on seismic
damage of underground tunnel under earthquake action. This paper introduced the liquefaction po-
tential evaluation of soil and the finite element analysis for liquefiable foundation of underground
tunnel under earthquake based the total stress analyses method. The effect of tunnel diameters, sup-
port thickness,depth of tunnel center,and shear wave velocity are discussed in detail on liquefac-
tion potential of surrounding soils based on dynamic shear stress correlation method, the discrimi-
nant method suggested by NCEER. Results show that changes of the diameter and support thick-
ness of tunnels have little influence on surface acceleration. However , the most important parameter
defining the liquefaction potential is the depth of the tunnel from the ground surface. If the tunnels
are deeper,they are less vulnerable to liquefaction compared to shallow tunnels. Therefore, If the
surrounding soil is easy for liquefaction under earthquake, increasing the depth of tunnel center
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should be considered in tunnel construction to decrease the soil liquefaction that can caused damage

potential in larger.

Key words: circular tunnels;liquefaction potential index ;earthquake action;finite element analysis
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Table 1 Analyzed data

TH O WUINE pany R Wk i RE
5 v/(m-s”') & D/m W z/m J& h/m
1 100 4 15 0.5
2 100 10 15 0.5
3 100 10 10 0.5
4 200 4 15 0.5
5 200 10 15 0.5
6 200 10 10 0.5
7 300 4 15 0.5
8 300 10 15 0.5
9 300 10 10 0.5
10 100 4 15 1.0
11 100 10 15 1.0
12 100 10 10 1.0
13 200 4 15 1.0
14 200 10 15 1.0
15 200 10 10 1.0
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Fig.1 Meshing of calculation model
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Table 2  Properties of soils used in the analyses

Hi'S TSI y/ (N-m ) A E/MPa FHERJ) o/kPa NEERES o/ (°) IO BIUBLHL ¢ BYLIEGE v/ (mes™")

I 20 59.6 20 25 0.49  0.10 100
2 20 238.4 20 25 0.49  0.10 200
3 20 536.4 20 25 0.49  0.10 300
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Table 4 MSF value about Calibration coefficient of

magnitude

R MSF
5.5 2.20 ~2.80
6.0 1.76 ~2.10
6.5 1.44 ~1.60
7.0 1.19 ~1.25
7.5 1.00
8.0 0.84
8.5 0.72
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Table 5  seismic shear stress reduction factor r, of
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