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Abstract

A double-track circular subway tunnel in silty clay layer was analyzed by using numerical calcula-
tion method, the max. acceleration and settlement deformation in the underlying soil of the
double-track tunnel under cyclic load were obtained. The results show that 1) under the cyclic
load, the dynamic response of the underlying soil of the double-track tunnel decreases gradually
with the increase of distance, and the attenuation rate along the depth direction is less than that
along the horizontal direction. The attenuation rate along the depth direction is about 1/2 of the
rate along the horizontal direction. The superposition effect of the double-track tunnel is mainly
reflected in the depth direction. 2) The dynamic response of the underlying soil of the
double-track tunnel is greater than that of the single-track tunnel, in which the ratio of the peak
vertical acceleration is in 1.55 - 1.87 and the ratio of the peak vertical velocity is between 1.68 and
1.70.
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Figure 1. Sketch of the numerical simulation model
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Table 1. Parameters of materials
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Figure 2. Curve of the cyclic load
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Figure 3. Location of result analysis points
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Figure 4. Vertical acceleration beneath T2 tunnel
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Figure 5. Vertical velocity beneath T2 tunnel
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Figure 6. Attenuation curves of vertical acceleration and velocity vs

vertical distance
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Figure 7. Attenuation curves of vertical acceleration and velocity vs
horizontal distance

B 7. S 1m0 IR B AR BE Rl 7k < (5] HE B8 SRR R £k

3.2. &z AR K E BRI E

5 RETAABL, ARl 7 i Sz i e S 4 A KT B B I R R . 1 7 AR KT
INTRCE A L T A7 B A AR R A o RN P ek £ Eh R AT R, IR B T B B R
AR v RS R R, LA S e R R KT Bk e P R R FEE O EE ] 6)

3.3. BESRERm

HEA AT mT i, 434 s B A2 R R E TR # s I E B i . DA N BAor i i B A, XTBEiE %
(B EE L AT 00T B 8 S5 H T AT s B AE /R [RIBEE 19 18] PR 26 2F R A8 ) s P I FE i 28 . &%
TN, B AL B T 1 0] BE 8 0, AR ) s WA AR AT BT R, (BN R o X EUAS [ ) B 26
R AL 78 = AT WL 9 A 10), AR R i RS R AETERRE F7, HAR R0 X bE & 2
S RE i el b Ay NTTR SIS AN
3.4. WERRES B &REXTEE

WEFE T2 BEIEIE R 00T A Av B FI C 5 B 2R b5 6 v A & AC R 3 Ay B iR 4T bR A [10]. P 11 A
12 49 5310 A R i) Jo s B R ¢ 1) o P UM B VR P PR AR AL 28 o mT DA Y, XLk B3 R shaer 30 B e F 52
Wi 5 2, L OOUZR R I8 A s g e 197 B 2 5 PR S U B . RN SR A  , X R % U 5 P2k
Bk T8 B[] N B WA 2 LU AT 1.55~1.87, 3 188 [) 3 B U AE 2 b A T 1.68~1.70,
4. L5

o~

BB T 300 SR MR R T B A B Dy W SRV HEAT 1 0, AT B R 4518
(1) PEI A A v XU P T b A ) 08 ) e 32 55 8 g Wi S (B ARS8 BB AN R, A7 3
{5 AL N e -k BRI 112975 0.9 s GILbl oy # 2R B8 TE N Bk -4k F RIS 18] 1) 2 £5%).

DOI: 10.12677/hjce.2020.95050 474 T ARTHE


https://doi.org/10.12677/hjce.2020.95050

RETHIm e
¢ iy =
= R
T

Figure 8. Vertical acceleration versus time data of point E with different net distance
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Figure 10. Contour of vertical displacement (L =5 m)
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Figure 11. Comparison of vertical acceleration of single and double-track
tunnel
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Figure 12. Comparison of vertical velocity of single and double-track
tunnel
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