$41% BT "= + T B % W Vol.41 Supp. 1
2019 4F TH Chinese Journal of Geotechnical Engineering July 2019

DOI: 10.11779/CJGE2019S1049

RiZ 72 IR E X RS E kTN AR 724

;‘rl‘l"\Xl’ Ef)ﬁ?*z’ %@ﬁg’ Hfﬂﬁ%g
(1. REEFIXPEZT R ERBARAF, KE 3004505 2. B LR TREM S LEHEHEMSLIE, KE 300050;
3. RERZEPRLRMAYEE, K 300072; 4. HEGEETEAFRAR, KE 300072)

T OE: RENEIETIX Z2 Lo Ak 2, BB S BT I KA i S5 i, AR IS B I T Tk 120
km, T E IO BT iz 4T 08 M2 1) 22 I —FRAE 60~80 km. mrd Bk 5@ S ERFEAEEL, A E PR
B DEAE KR s, BT BRI SRS I AT AN R AR T Z2 MRk — I TRV E s, (kFEsebs TR0,
FI IR ALE FHA PRI ABAQUS @ RsiE—L 2 = 4EA BRGIEAL, R 3 71k 2o i fol i i - =gt R 2 2k ) 4
TN R RS TR T, CUBOR R S AR R . AR F R ) ZE AT 25 B DA R A R Bl 7 2 R TR
R AR, S IR T B IRANVE AL AR, ki B SRR BN AT VRN, MDA B T Mk 2 i 30
AR AN B 4 PE B DL b = R 2R AR . BTSSR TN Ak 2 B TR R 4R DA RS B L AR B T |
HARIR R RIAR it — B4R T

kHEIR): HERIRZD: MEERZD: BahiiE AT B EE S

FE 5SS TU43S5 XEAFRINED: A XEHS: 1000 - 4548(2019)S1 - 0193 - 04

EBEN: X—30(1978— ), 55, %4, @& TEM, FENFEFENTEL I T/E. E-mail: 845145711@qq.com.

Influences of metro operation on ground vibration along Tianjin Z2 line
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Abstract: The Z2 metro line in Tianjin Binhai New Area is a new type of metro line. It has the characteristics of fast train
operation and high frequency of departure. Its maximum speed of metro operation can reach 120 km per hour. At present, the
speed of ordinary metro trains running in cities in China is generally 60~80 km per hour. Compared with the ordinary train
load, the load of high-speed metro train has the characteristics of high frequency and large amplitude, and the pattern of
environmental vibration is also different. Taking the first phase of Tianjin Z2 metro line as an example, and relying on the
actual engineering data, a three-dimensional finite element model for rail track-tunnel-soil is established by using ABAQUS, a
large-scale general finite element software. The dynamic implicit analysis is used to simulate the attenuation pattern of ground
vibration intensity under the load of high-speed moving subway train in foundation soil, and different shield tunnels are
compared. The variation of ground vibration under different conditions of road burial depth, train speed and soil properties of
tunnels is studied. Combined with the relevant evaluation criteria for urban environmental vibration, the environmental
vibration caused by metro is evaluated. The variation of environmental vibration protection distance of metro lines with the
above three factors is preliminarily obtained. The research conclusions can provide some guidance for the selection of
high-speed metro line construction, vibration prediction along the operation line and planning along the metro line in the future.
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Fig. 1 Sketch of Phase I Project of Tianjin Z2 Line
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Table 1 Parameters of soil layers in Z2 line in Tianjin Binhai New

Area

s =853 %Eﬁ ARy heatiE
/m /(kg'm?) t /MPa
FHEL 5.2 1920 0.427 67.5
pgoik 5.3 1920 0.427 88.7
M+ 22 2030 0.406 120.8
it 6.6 1990 0.414 142.2
pgriE 6.6 1970 0.417 259.7
MR+ 3.3 2000 0.412 325.2
B 42 2040 0.404 635.1
Pty 5.6 1990 0.414 723.0
Bt 3.0 1990 0.414 681.3
W+ 3.2 2020 0.408 778.5

R 1 8 R~ A L 384 R TR
C— V1 X —

2 TRARTRBERWIER S REE
Fig. 2 Finite element model for soil layers and mesh partition
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Fig. 3 Coupled finite element model for ballast bed-rail tracks
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Table 2 Controlled vibration intensities in different] regions
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Fig. 4 Comparison of ground vibration intensity attenuations under

different train speeds
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Fig. 5 Comparison of ground vibration intensity attenuations under
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different tunnel depths
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Fig. 6 Comparison of ground vibration intensity attenuations under
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