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Elastoplastic dynamic responses of close parallel
metro tunnels to vibration loading

BAI Bing, LI Chun-feng
(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Two-dimensional elastoplastic dynamic responses of close parallel metro tunnels to vibration loading caused by passing
metro trains are studied by using finite element method. The responses of soil-tunnel system such as vibration acceleration, axial load
and bending moment etc. are analyzed for one-arrange train loading and two-arrange train loading. Calculation results show that the
dynamic responses such as axial load and bending moment are obvious. The responses of the tunnel with passing metro trains are
greater than another tunnel without passing metro train. When two-arrange trains are passing simultaneously, the dynamic responses
are notably increased than the responses caused by one-arrange passing trains.
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Fig.1 Calculation model for soil-tunnel system
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Table 1 Properties of soil layers
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/m  /MPa /(N/m’)  /(°)  /kPa

JRIt 45 9.0 0.30 16.5 30 20
wt 60 7.0 0.25 19.1 30 31
mawr 6.5 24.0 0.27 205 25 0
MR 7.0 13.3 0.30 19.9 16 36
Bt 60 165 0.30 19.5 25 36
PRI 40 350 0.25 21.0 30 0
kS 260 450 0.25 22.0 28 0
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Fig.2 Vibration loading of metro trains
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Fig.3 Some typical nodes and elements
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Fig.4 Vibration acceleration versus time curves
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Fig.5 Bending moment versus time curve
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Fig.6 Axial load versus time curve
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Fig.7 Shear load versus time curve

XIS P T B S T, BRI 2 21080 4y
WM, o IR AR 22 A BEIE . il
8 WLLEH, HHyHZEMEAERAELE, X517
ar A I PR 3k el AP P i 3 el A2
250y 3t BN N R — B TR Y, XA g A
M5 A AR K. 245K, 7EREE A
(R AL ek e S AR AN A A9 o HE I Ak
CRI AT 2 0643 N5/, i AR HL AL CEI £ 2 012)
BN, RN T 0.25 mi/s”, Bt I (1
B, T o ) AR, 2 TR ek

B9 S L/MRFIE . (B 3) . BY ) Al
JIMI RN, o LG A ZE 8/ N 224
SPAT U I R TE (1) 2 07 i B L SR A 1) 2 A 24 E



ERR M UKEE: MRS AARa I I R J R P AT BRI 1 3 ik 3 ) w2 127

0.20
0.15
0.10
0.05

-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

a/ (m/s)

0.30
0.20
0.10

a/ (m/s)
[=}

-0.10
-0.20
-0.30

t/s
(b)2 012 4

B8 WFUFIAAT B A InE B I 72 2%

Fig.8 Vibration acceleration versus time curves

under two-arrange train loading
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Fig.9 Dynamic responses under two-arrange
train loading
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