F41% ¥ 2

"= L T #M ¥ ok Vol.41 Supp. 2
2019 4F TH Chinese Journal of Geotechnical Engineering July 2019
DOI: 10.11779/CJGE2019S2045
N — gt \
=
RGN X M K5 S XA LR IR AR BN M0 43 4
Dwz&', BRTS, A, Ehm’
(1. REERFIXHIEZT R EREARAF, KE 3004505 2. =) ek
3. REERZE E R TR P
W OE: R

TR DR @ 2k 72 Zis AT i =
EE="

&—1

TR, 4G

==

WM AR TR 5 % 23 F WM E m i =, Kid 300050
REE 300072; 4. PEBKBEEIHERAGRAR, KE 300072)

R PTIA 120 km, K T30 His4T 195 i@t k51 20 3 (60~80 km) , 1
HATARME S, ARFESEPR TR, FI A KBNS G BRT 4 ABAQUS, #E A HUE - —th e i) =4 H TR
ABAQUS H iy 727 DLOAD AU #k, FIFzh Bz ot o R EEHE 3 DX AN R L H iy e
BRI X W M S (AR B M 4

[ 91) 2 T P AN RS R T N IR BN SR LR . W ST 4518 W N4 J5 Mk TARVE Ze AR Bh TR AN VAl $2 it 4a 5
KRR mEHEk: PRERIRED; 4 ;
FESAS: TU43S

EB &N

R AR AT A T 5 e A R . IRE ORI, AT R SR BN T o AT 90 UK T Z2 Hbgk
Tt H AT 3 PRI AT Al NGRS T A S TR
RN B E: ARG
XEAFRINED: A
e %(1984

il
AL IR 2 i
NERS:

1000 - 4548(2019)S2 - 0177 - 04
), B, e, @ LR, FEMAETBCCER I TAE. E-mail: 411294895@qq.com.

Vibration effect of metro operation on buildings along Tianjin Binhai

New Area in soft soil areas

MA Xiao-lei', BA Zhen-ning’, GAO Yu-hui’, TIAN Qiao-huan*

(1. Tianjin Binhai New Area Rail Transit Investment Development Corporation, Tianjin 300072, China; 2. Key Laboratory of Coastal

Structures in Civil Engineering and Safety of Ministry of Education, Tianjin 300072, China; 3.Tianjin International Engineering Institute.
Tianjin University, Tianjin 300072, China; 4. China Railway Design Corporation Tianjin 300072, China)

Abstract: The maximum running speed of the newly built Z2 metro line in Tianjin Binhai New Area can reach 120 km/h

which is higher than that of the ordinary metro train running in the cities (about 60~80 km/h). Compared with the ordinary train
load, the load of high-speed metro has the characteristics of high frequency and large amplitude, and the environmental

vibration caused by it is also different. Taking the first phase of Tianjin Z2 metro line project as an example and based on the

actual engineering data, by using the large-scale general finite element software ABAQUS, the three-dimensional finite element

model for rail track-tunnel-foundation-building is established, and the moving loads are simulated with ABAQUS

vibration along metro lines in the future

self-contained subroutine DLOAD. The influences of rapid metro operation in Tianjin Binhai New Area in soft soil areas on the
laws of three kinds of foundation structures of pile foundation, raft foundation and strip foundation under different train speeds

response; foundation form
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vibration of buildings along the line are analyzed using the dynamic implicit analysis. At the same time, the vibration response
Key words: high-speed metro; environmental vibration; structural vibration; moving load; finite element analysis; dynamic
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and tunnel buried depth conditions are compared. The conclusions can provide guidance for the prediction and evaluation of

BB AR, WA KOS, kA
BRI i KR AT . PUESSE ISR CEK

A (315 3l S AR Bh7E B 5T A AR 3% SRR Y - Dawn 255
e WFRCR T AT B
ZIBIEHE K K

JEIEINE, WArgh stk T IR 2. 5,
RS AR s DA ROk @B e, B %E
X VR B ZE R BN AL R . 7 AR LB S IR B A 1 ik
4T THFF . Nelson &R 4

PRI
ST H P AR . oh E H AT AR IR AL T
BRI SRR B, AE SR 58 2IHUE 23 Hr 7 2 BES

5, BEE TYRERAE. EREME
AL L A2 24 I A 22 25

Bk b Bz
s HEA: 2019 -04-29

— e

‘=
l:l

WAE# (E-mail: bazhenning_001@163.com)



178 H O+ T OB % M

2019 4

AT R SRS AR £, IRt bR IR Bh = AR 1
WL BEAT TS TR E SR R R
ZE 5 RS ML T 7K P 7 A IR BN TEA% 5 3 R o 1 S DL TR
TR E T MRS, WY B T A RS
KF KTV RSN EE A AT T IR s m
MR CEE T — M. ExTaditekizs GE
FERT 100 knvh) 38 B PR SR IR B AR T AN [F] J:Ali 2
RSN md ks B 13 I R IR b . R
FREHET X 72 RN RIS, B EisfTE
FEP R S A, HR A EB TR E I 120
knvh,  XFHBAR I ZE IR B0 B R AT 7 LA R E I
SR o TR NS Ja Hbk TR R 4IR30 TR AN
PSR AEE T

1 BRTITEIRR
1.1 TERTER

WK KA E A IR o ABAQUS &4y
M1, FIH Drucker-Prager i 38 P4 A a5 TR A $DL VE€ 1
A+, BAARMESEI A ERHIX 22 LI THER
ERLEdE (IR 1, LEMEHHEEL 0.02. AHFF
R Z R ST RS 55 mCER AR B ) x 120 mCl
M) x220 m OKPFHEED,  BUFHBEAIC 134 7L
20T, R R AR A A AR A5 L A R T ) B S p
FPEIFEW 0.8 m MK E 2.5 m, BATTRAIEFRECNH
FA¥) C3D8R FR.IT HAR WA I 43 1] 1. B SR =4
FHE 1 DA A TE BRI

R=1IEBDNELTEITESHR

Table 1 Parameters of soil layers in Z2 line in Tianjin Binhai New

Area
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+3% m fmsY  Akgm®) ER /N
R+ 5.2 111 1920 0.427
pgoik 53 127 1920 0.427
MR+ 2.2 146 2030 0.406
¥t 6.6 159 1990 0.414
MR+ 6.6 216 1970 0.417
Mg+ 3.3 240 2000 0.412
bR 4.2 333 2040 0.404
iy 5.6 359 1990 0.414
¥t 3.0 348 1990 0.414
Mg+ 3.2 370 2020 0.408
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Fig. 1 Finite element model for soil layers
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Fig. 2 Coupled finite element model for ballast bed-rail tracks
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Fig. 3 Finite element model for pile foundation structures
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Fig. 4 Finite element model for raft foundation structures
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Fig. 5 Finite element model for strip foundation structures
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Fig. 6 Vibration effects of different train speeds on buildings of

pile foundation
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Fig. 7 Vibration effects of different tunnel depth on buildings of
pile foundation
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Fig. 8 Vibration effects of different train speeds on buildings of

raft foundation
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Fig. 9 Vibration effects of different tunnel depths on buildings of

raft foundation
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Fig. 10 Vibration effects of different train speeds on buildings of

strip foundation
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Fig. 11 Vibration effects of different tunnel depths on buildings of
strip foundation
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