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Abstract: The traffic loads of subway have a significant impact on the strata and stacked tunnels. However, the existing studies
have rarely focused on the deformation response of stacked tunnels and consider the influences of the location of the traffic
loads. By selecting a stacked tunnel project in Tianjin, the excitation force function is used to determine the traffic loads, and
numerical simulations are conducted to analyze the deformation of stacked tunnels under the traffic loads of subway. The
results demonstrate that the position where the traffic loads of subway are applied significantly affects the displacement of strata
and deformation of tunnels. Both Smax and i values are related to the location of data extraction. The critical influence range of
lateral displacement caused by the traffic loads of subway is 1.5D from the center of the tunnel. Under the three conditions, the
longitudinal deformations of the tunnels are overall downward. When the traffic loads of subway are applied only to the upper
or the lower tunnel, the transverse deformation of the tunnel under the loads is large. When the loads are applied to two tunnels

synchronously, both the two tunnels deform at the bottom.
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Fig. 1 Project overview of twin stacked tunnels in Tianjin
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Fig. 2 Time-history curves of traffic loads of subway within first 1 s
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Table 1 Parameters of soil strata
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O JiF + 18.4 0.058 0.86 0.00018 0.776 0.0072 0.32
@bk T 17.9 0.031 1.03 0.00050 0.742 0.0039 0.35
O 95T 10.3 0.055 0.89 0.00031 0.764 0.0069 0.35
@t 12.2 0.020 1.37 2.00000 0.595 0.0025 0.30
Ok 18.0 0.047 0.90 0.00485 0.683 0.0059 0.35
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Fig. 3 Half-cut model along Y axis (case C1)
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Table 2 Simulation schemes

TR HERAT R fr i 0 B
F%iE N RgIE
Cl1 N X
Cc2 x N
C3 v v
3 HZRaot

3.1 HEREL

B4 N =F LT, MBS FER AL R 1 hr S
HE U N FUE, B NIEE.

HE4 (a) WTLLEH, fEHRAE, —F T
KAV, HIHC2MITHCI. CIHZ%EFR K.
BEIE O AL B K IS (Smax) HIKFINA: T
Cl. T.HC3. THC2, VIS E (D ¥IN1.43D.
THLC2H RGN, BIZR T2, X i T H kAT %=
M IIE N REIE, FheE ShRE S KT, LhgiE
BELRE A B A 3 o TV CRICIYT I 2Rt 3h AR [, (H T
BLCTRF TLC3 o T B T B it N 47 25 o 2 0/ 2
DU X EF b NBERIE R INAT B S N fa EAH
55

TR S 77, T C2 AR A7 B 7 it fin fir 287 o
mE4 (o) FTLVEW, 7E NS NS, —Ff
T RADRE, THC3iFIh&IER 2%, JLF&
FHZL. Snadt KNTIHC2, THCIKRZ, TIHC3H
AN SRR FPEIE 2 WAL B AL, i K N2.16D. T
BLC3Z F A28, W] gL 7E L R B it in i 8155 10
N, EFTEMESR AR, H55EhE R

hits.

2 AL s/D (1075
&
w

-40 ]
] —o— T.%C1

-4.5 B —o— THLC2
! —— T.5HC3
1

_5.0 1 1 1 1 1 1
-0.03 -002 -001 0 001 002 003
B R HR 0 B B B /D
(a)
-0.6
-09
12+

W[ (iR s/D (1075)
1
=

-2.1
-2.4
—o— TfCL
27 —o— T.8C2
&

003 002 001 0 o0l
B R 0 PR B B /D
(b) BREZ A (HEEL15.8 m)

0.02 0.03



HET 2 B 2, S5 HUBRAT AR A TR 2 AN S R A TR B BT T 261

1
N

|
£
T

|
)}
T

s
Q
& -l0f
izl
E -12f
2 i
© -4 |
B —o— TL.#HC1
-16 —o— T.1%C2
1 1 1 : 1 _AI_IR(ES
-0.03 -0.02 -0.01 0 0.01 0.02 0.03

P B v Y B BS /D
(c) FREETH(HE29.6m)
El 4 RS EH
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