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Abstract

Considering the effect on one of the metro tunnel close to some important buildings in Shenyang
Line 4, in this paper, the elastic time-history method was used to analyze the effect on the metro
tunnel structure during the aseismatic design in running period. The time history curve in the
seismic fortification intensity case of the maximum principal stress, the minimum principal stress,
as well as the relative horizontal displacement of the open-cut and bored structures were
obtained. On this basis, this paper analyzed the seismic action affect between the metro tunnel in
running period and important buildings nearby. It showed that the maximum principal stress and
the minimum principal stress were far less than the the design strength of the metro structures
and the whole structural deformation had a linear change during the defending earthquake. The
structures presented a terse and clear bearing behavior without any weak portion. Hence, the
metro tunnel structures met the requirements of Aseismatic Design Code of China.
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Figure 1. The location of important buildings near metro tunnel
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Figure 2. The earthquake motion acceleration time-history curve
of bedrock
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Table 1. Parameters of soils
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Figure 3. The FEM model using viscous-spring boundary
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Figure 4. The maximum/minimum stress time-history curve of the cut-and-cover tunnel
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Figure 5. The maximum/minimum stress time-history curve of the undercutting tunnel
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Figure 6. The cloud chart of the maximum principal stress
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Figure 7. The cloud chart of the minimum principal stress
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Figure 8. The relative lateral displacement of the cut-and-cover tunnel
between top and bottom of the structure
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Figure 9. The relative lateral displacement of the the undercutting tunnel
between top and bottom of the structure

B 9. BEZXEREINERS KRR K A EE

5. 4518

N

1) R R/INBEI RIS R L, B2 S W42 5k e R/ /IS 3 I 5% 82 (R ) A AH 7] o

2) SN TR ) EUAE bR T3 B2 R ST RS 18] s /NS g UL R 3 8 ) e L 1 )
R EN A e T h F R

3) BAZGE R d R e/ TN DA I SR PR R AT Ak s IS FE G5 s K/ N 2 ) B 4

Tk, =3 TR U R/NE/INTIRBE AR R SR, SR A0 AR ) i it B P 3 A2 25K
E&mE

TR R 3 A R R FE 4 (0T H 45 CSCEC-2015-Z-40) % A ST 1% 4 S S BAR SCHE

SE

(1]

(2]
(3]

—_ = .
O o0
— O O

g, BRREBR, Xl 2T FLAC3D FIREGTITZ2S Y SRS F[T]. pEBH Tk K 22E4R, 2016, 38(1):
91-96.

=, M, Roufh. AT @S N vl e ik G #a i T XU PEAG[T]. 20 TR, 2016, 33(7): 88-93.
VERE. WEA @S B YU B A BR T/ [J]. RIEZ IR 22444k, 2017(4): 155-159.

WRILAE, RGNS, B, 5. T TRESUR MM IR KRR SRR ). A A 7174 5 TR, 2017Q2):
54-69.

FEIRL, WRBE, MRS, & ETYERRBSE SR BT FLBLIR)). A BKEEIE, 2016(1): 1-5.

WA &, R, KT, S RNAIFSIALE N SR PR B T R[], AR S AR (L ERRL ),
2018, 48(6): 179-190.

EiYE, skIEMS. T SSMBUR RIS I0 R S BT JIvk[I]. 54 TRRIN, 2018, 34(2): 138-148.
A&7, YL, WERNI, 25 Mo S5 MM iR I B TR A [T]. EARTHREA4R, 2018(7): 11-21.

Zhang, J. and Liu, T. (2018) P-S V-Wave Propagation in Heterogeneous Media: Grid Method. Geophysical Journal
International, 136, 431-438. https://doi.org/10.1111/j.1365-246X.1999.tb07129.x

[10] 50011-2010. ZEHPUE R IHIE[S]. Jbat: H EEES Tl HARAE, 2010.

DOI: 10.12677/0jtt.2019.84030 254 BB EEFW/ N


https://doi.org/10.12677/ojtt.2019.84030
https://doi.org/10.1111/j.1365-246X.1999.tb07129.x

Hans Xh
PR R R

1. FTHFEIM B 01 http://enki.net/, s o5 U] FH “ A SCBTJE 2 B CNKI SCHOLAR”, k%5 22 : http:/scholar.cnki.net/new,
FRHE N BN SCE AR, RIAT A
il “ERER” , FHAIRNEESE: [ISSN], HIAMATI ISSN: 2326-3431, RWI#if.

2. BT HIM E T http:/enkinet/THEE “ IHRA H 7 FEANFIMIIHAR : http://www.cnki.net/old/, Z=M3gE#E « [ bR SCHk e 2
N, BRIEBEBRMACERE, B,

hEE S http://www.hanspub.org/Submission.aspx

HATIMEFE: ojtt@hanspub.org



http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:ojtt@hanspub.org

	Finite Element Seismic Analysis by Time-History Method between Metro Tunnel and Existing Buildings
	Abstract
	Keywords
	1. 引言
	2. 工程概况
	2.1. 地铁区间概况
	2.2. 场地地震效应

	3. 有限元模型建立
	3.1. 分析原则及计算动参数
	3.2. 模型参数

	4. 计算结果分析
	4.1. 最大/最小主应力时程分析
	4.2. 最大/最小主应力峰值分析
	4.3. 结构相对位移时程分析

	5. 结语
	基金项目

