341557 = + | 2 Vol.41 No.7
202047 H Rock and Soil Mechanics Jul. 2020

DOI: 10.16285/j.rsm.2019.1324

M TSI R RSO TR M ANE R

Bk L2 RIEARS, & L4

(1. RS AL TR E S E SR E, FiE 200092; 2. H&ﬂiiﬁzlﬁl&ﬁﬁﬁ"fﬁﬂﬁ% <%u> HIRAF, i 200092;
3. EHWEWIR @RI R ERD AIRAT, L 200125; 4. JRMNK: BB, SR 215131)

OB SH SRR PUE AT SRR SO BT S A T . S, ULSh IR RO IEHE, AT TSR
LI PV A3 P s BT IR AT FAR ZE R IR, R ek, @ 5 NS Ay ma R R B, PR T — Rt
USSR E VR G55 0T, PPN T SO SRR SN TR VR R R T (R F . S5 SR S 3R BN PV
B E50  F1 B AR T35 /I s ELUHSR0KE 2 B M 2 B IR (K 3 Ak 2 BT, (L PASZ M RR e [RIR, B
TR N I JE V2R (AR 22U 1 T 2 T T 5 R o A R AR s i S VR G ALR AR T St R RN
TREEVE; A LI S50 SR BE v, BSORE S5 SN B v B S T2 I A 1 B AR AT SORE B, mI A R ST E
PRI TR AERT I TH B T ik

XK OB HNEN: PUBRE SRR SRURBIINR R SO U SN v

FESHKE: TU973+31 SCERFR RIS : A XEHS: 1000—7598 (2020) 07—2401—10

Improved equivalent response acceleration method for seismic design of
underground structures

YU Hai-tao"?, ZHANG Zheng-wei®>, LI Pan':*

(1. Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China; 2. Shanghai
Municipal Engineering Design Institute (Group) Company Limited, Shanghai 200092, China; 3. Shanghai Urban Construction Design & Research Institute
(Group) Company Limited, Shanghai 200125, China; 4. School of Rail Transportation, Soochow University, Suzhou, Jiangsu 215131, China)

Abstract: The equivalent response acceleration method for transverse seismic analysis of underground structures is systematically
studied in this paper. Firstly, results of the dynamic time history analysis method are set as the benchmark to evaluate the adaptability
of the equivalent response acceleration method through numerical examples. Then, error sources of the equivalent response
acceleration method are dissected and overcome. An improved equivalent response acceleration method is proposed by introducing
the dynamic response adjustment coefficient 5. Finally, the applicability of the proposed method is evaluated through numerical
examples. Results show that, the results of internal forces and deformations obtained from the equivalent response acceleration
method are all smaller than those from dynamic time history analysis method. Moreover, its accuracy can be improved with the
increase of soil shear velocity but less affected by the buried depth. Further research finds that the error of the equivalent response
acceleration method comes from the fact that, the interference effect of the underground structure on the dynamic response of the
surrounding soil is ignored in the method. After improvement and optimization, the improved equivalent response acceleration
method is proposed to further consider the interference effect. Compared to the traditional equivalent response acceleration method,
the proposed method has a wider applicability and better calculation accuracy, which provides a novel approach for seismic design
and analysis of underground structures.
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Fig.11 Calculation error comparison between two
methods with different overburden depths
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