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Influence of Buried Depth Ratio on Peak Acceleration Response of
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Abstract:In order to provide theoretical basis and reference for seismic design of urban
dense building area, taking three-story three-span island station and multi-story frame
building as research objects, the numerical simulation experiment of left-right symmetrical
model composed of subway station and two frame structures in layered site was carried out

by using finite element software Abaqus, and the influence of different buried depth ratio
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on structure-soil-structure interaction ( SSSI) effect was analyzed. The results show that

under the earthquake, when the buried depth ratio of the subway station is less than or e-

qual to 1.5, the adverse effects of the SSSI effect between the subway station and the adja-

cent multi-story frame buildings on the lower half of the station and the upper frame struc-

ture should be paid attention to. In the process of increasing the buried depth ratio, the fa-

vorable influence of the adjacent buildings on the upper half of the station and other effects

on the whole of the station gradually weakens, while the influence of the station on the ad-

jacent buildings tends to be favorable as a whole. The frequency spectrum characteristic of

ground motion is one of the main factors affecting the seismic response between subway sta-

tion and adjacent multi-story buildings.

key words: structure-soil-structure dynamic interaction; seismic acceleration response;

buried depth ratio ;nonlinear

0 5l &

HERAE A3k i 2 252 38 1) B LA G A, A
I T PR T R 1 Ao R Ay A RO Y A
o, HRAE 2020 AF- 38 [E 50 iz H & AR 1 EdE
EIR i gz s B LMt 7 500 km,
2020 “EEEI T A K #ilE T 175.9
fC NI, o, Mz i il o I~ 58 R 5
I FENEZ—, 28R R KRR &
WD Z —, B 5 AR 0 Mk 4205 2 [ 7F Hh 7%
KRR AFAE S M EAE . e R & AR,
B2l R L 22 2 SR = 1) e 7 A A ELAE R AT
e FECNFIFEEEMIBEIN . Bilan, 7¢ 2017 4F 2894 5
HiE B8 P AT — 4% M K AR I B B R
X SRR (038 43 4R I 2 0k 22 J2 AR DX I, iR &
AP AR A 5 S B 2 R @ R A T AR R
AR RIS 23 P15 X AR WT g 5 ZE ol e f i 2 )2
AR A EAERA G, Witk TRA DTS
R0 5 AN 22 2 R SRUAH A AR 2 170 H 75 o 3k
JEE ] 17 s M EL A Y B SR

H R AE N M T 2540 5 b 1 2548 8 8l g i) i
5T — B AR A A A 52 O AR A A 1 3
H il C A ZWEEA U T R AR b E 4540 5
iU 2546 23 5 i 5 G R A 1 ) AR e
NIFFE NS 7T & B, 45 1) [B) BB AR Ry R 4544 5 11
ISR SSSI RN 1) FZLR M P R 2 — IR A& k2%
HATREREG TR M EE . b M b -H R S5 ) R
53 AT T KT 7K T BB 2 RN ] (4 R 4544
RIS, T G S T 45 4 [R) 2K SF- 47 B 4 G
NS ETHT AR LR 5 SR HE SR ZE R X L 4 3
1 770 1 PR 5 -3 B I 2 45 ) 1] BE 1S i, AH B
VRGN, T 5 T iR AR [ ), — Se 2

16

F A KoF ] A TG 2 290 A R 1T A 5 4 o 801 0 £
LRI R, BN, T Guo P KGR
X 7KV 2 43 B R b 2 il X AR 4 3R 22 J2%
FUZENL RS HE Y20 5 K. Pitilakis 2550 3 i ok A48
B 2 X6 R, o ph b T KR ) R 4
[ R 3 D - i 4 A R A 7 3l g B R A AT
75 HH Ml 55 R T 5 X e S o T ) b R R A
FEMR 5 Y. Miao 25 Sty AR S04 | Bk A - 98 21 A
[ ZR 458 1 i g 1 AT T BB, HL 25 R A K
HE B 5 R VR B X S H L, AN, A2
HXT R EE A B O B A%, H. F.
Wang 551 5570 b 2k 25 0l -8 Pk - S P 4G
FAREEHRY ] B (14) 16 FH Sk TG 12 49 7K - (] B R 46 X 2
TR, T ST A ST R - A -l 408 T HE B 4
FAR B R AR R BB TS AL 1) H % 8 42 e
DU EIOR R S5 #4 [R1BE , X E 20 B Bk 18 15 40 301 HE
HRZEE) 22 [B] b 752 00 10, 5 M UL & 300 3 O T
Hb R I 45 44 1 MR MR N A — 2 s, A b
IR R FE AR W] LA W, T 68 ol A 5 0 2 51
ANTA], 22 B AT T0 T 25 4 MR R ) TG 49 Ak BTN
B, BRI, WFGT T B — Mk R AR S,
WL BUR e VeI e e A PRI w2
B AR RSE 5 (R BE AR 6 6 RIS S 50k,
TR AR 4 sl HE R ABCS B fb A B A T An A 1
FER JC A0 R S R VR FE (7 A (R PR
T —Fh R A B e BT ) ) |

ZE b AHABZE A TR Y SSST R X 114k 45 3 1Y
Bl 3 R 2 A AN AT 20 B 52, L4 RN ]
A SSST R4 5 AN S AR 7], 5T A [A] 34
TR LG Hb 8k 25 3 5 79 ) 22 22 HE 22 8 550 6] 1) SSSI
SN FFAE , A SCEE T 90N 3 T 237 s 4548, X AN []
HEVR LG R A MK 2l 5 PN 22 )2 RE AR A 3 — Ak



%37 B 6 W

TEZEST IR OGS B 2 0l 5 16 10 22 )22 A S (sl 32 0 )7 ) 52

2023 412 A

LEMEAT BROC AR AU T Jj 15 SSST 280 AH 5C 114 i (i Jon
LR WA S AIE S, hy 3 T % A AR DX M B Al KA
S PR B HE MBS KRS %

PR L=hH

Y W W

vy v v v v

H

A - - - -

E1 HgkFuiBiRLE
Fig.1 The buried depth ratio of metro stations
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Fig.2 Two dimensional finite element model of subway station, soil and six-story frame building
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1 FIiEH+ / 18.4 140 16 0.49
2 BEi+ / 19 152.7 26 0.49
3 it 7.8 15 158.5 16 0.49
4 Hp 8 20.9 172.7 28 0.49
5 b 8 21.2 205.8 30 0.49
6 BBR 33 236.3 28 0.49
7 BT 11 35 491.6 21 0.49
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Fig.5 Schematic diagram of model (within the thick line is the structure of the data to be extracted)
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Table 3 Influence coefficient of peak acceleration of

subway station side wall AN %
h/H
HAE R
0.9 1.2 1.5 1.8 2.1
SZ-a 6.98 -0.23 5.04 4.83 -2.42
SZ-b 1.01 0.60 3.32 5.96 0.58
SZ-c -2.81 2.33 1.48 5.42 1.64
S7Z-d -2.30 2.91 1.18 5.39 2.71
SZ-¢ -3.07 2.12 1.54 -0.52  3.82
SZ-f -4.71 -0.26 -1.48 -1.78 4.6l
SZ-g -6.93 -6.76 -4.03 -1.85 3.29
SZ-h -16.06 -10.43 0.37 -9.69 -4.35
SZ-i -11.51 -12.85 -0.87 -8.66 -7.46
S7-j -2.68 -12.68 -2.18 -3.81 -6.76
CC-a 2.23 -2.68 2.89 -0.16 -0.53
CC-b 0.18 -1.32 2.79 0.26 -0.86
CC-c -1.25 0.26 2.87 0.58 -1.00
CC-d -2.36 1.05 3.97 -0.44 -1.32
CC-e -4.04 1.81 7.05 -0.74 -1.56
CC-f -5.97 -3.45 3.81 -1.13 -1.43
CC-g -10.45 -5.91 -10.24 -1.71 -1.16
CC-h -12.66 -7.66 -9.76 -7.07 -0.74
CC-i -13.54 -8.85 -4.85 -9.71 -0.85
CC+j -14.51 -9.89 -1.16 -10.48 -0.69
CH-a -1.95 3.51 -5.91 3.66 3.56
CH-b -2.15 1.32 -2.75 -1.04 -5.86
CH-¢ -3.40 0.57 0.16 0.57 -2.27
CH-d -3.07 1.89 0.98 1.00 0.13
CH-e 0.31 0.77 2.70 5.27 1.06
CH-f -0.95 -1.08 0.16 2.62 -1.98
CH-g -6.32 -3.34 -2.18 -0.13 -1.68
CH-h -8.84 -5.64 -2.23 -1.20 -0.45
CH-i -12.17 -6.37 -1.87 -1.18 -0.72
CH-j -15.11 -10.89 -6.65 -6.78 -2.32
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