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Analysis on Influence of Subway Train Vibration
on Adjacent High-rise Complex Buildings

JIN Qiao ,REN Ximing ,SUN Li

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract;In this paper, the impact of urban rail transit vibration on adjacent high-rise complex
buildings was studied, to provide a reasonable evaluation method for the vibration-applicability
design of large-scale complex structures characterized by regionalization and functionalization, the
simplified finite element model was established and the vibration load effect of subway train
operation was simulated. The effects of the distance between the subway track center and the
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adjacent complex structure and the total floor height of different structures on the vibration of the
complex structure was investigated. The floor vibration response of the complex structure under the
vibration excitation of metro train and the corresponding vibration comfort index was analyzed. It
is found that when the distance is less than 10 m,the vertical peak acceleration response of the
structure can reach more than 600 mm/s”, when the distance is more than 20 m, it will decay to
300 mm/s”;At 20 m away from the track center,the vertical peak acceleration of the 10 storey
structure can reach 100 mm/s’, and that of the 34 storey structure can reach 350 mm/s’.
Meanwhile, according to the ISO evaluation standard, the method of finite element numerical
analysis can be used to analyze and evaluate the vibration comfort of the complex structure that is
still in the design stage, and timely readjust and allocate the building functions of the “vibration
sensitive areas” ,thereby avoiding possible interference from subway vibration.

Key words: subway vibration; high-rise complex building; vibration comfort; finite element

analysis

G REZEFURE A JRESFE
el D RE AR B 1) — R i SR 2, AR Ik
TR B 5 ik SR ok B 3 g A R AR T
BIEACIHE FR 0 A ALY A5 L T R S
A 38 55 T2 e g AR R AR ) < 38 A A
IR FR L, i H R iR sl T 5 R
SRUTLRA A 5 )2 A U 20 &7 38 P ) L, ke
Mz #AMTEM

AR WF 5T 35 W #0030 28 7 A i B AL
PR M R W s G/ B g HE AT T ) 2 oF
FE0 N AR A R F IS RS
= FH BB EAE AR B, JF g
e 366 3] JR) 61 9 b )23, AT 375 & B 30 b T 45 4
DI RS — k3RS . G. Kouroussis 451°
TEBLG X UIE 51 22 30 47 52 0 A ity |, R ]
BUE 5B B 73, R MR 51 ZE iR B0 AL 1 R
HEAT T PPAR 5 60 ) ST 3 2o ST b kS
THE AT ALY A Buler Hb 5L TCRR K B2 it
1780 1 07 FR SR A A 20 1 IR 5 B R 5 5K A
SRS T AN - S - b A AR
PO TR T T A 30T, FERESR)
PRBNEFIE TSI )71, K. Azrah 25510
PRBNITUN ALY | X 51 L2 IR SN T B 6 4
I Bl &F 38 M 0] AT 1 4 o FPE AL 5 5% B
SR s B S R AR T T B G
FAF I Y S8 S 174 4% 5 i 20 i 1 50 | %o 45 4
B 71w Ry AT T BF 5T R OR)

ANSYS A BRIcE 4T TR AT B 5T T
bR S 4] A Y R Ry N Ik T 2 A 2
Gfip=Al N

ZE LT 6 F bR A G As A7 0 i AR 4
FA IR S5 i 9% £ 28 Fe B 5 3% (H RS T
CRA R Z S5 B IR S &7 18 B F A A
AN TR A RGEFTE, ST, B4
DL — itk &0 M 2K 4 3l 118 25 AR 235 /) A AT 5 %
GBI 038 28 E R Bl S e T A R A
Fa 4R sh & 1E MR, L ABAQUS 2 SAP2000
A BRITCEAE R W -6, 2 s T Hikis
TTIRBISE AV 25 G I 5 J2 R S 45 F A A ok
BRI 175 R i 256 AR S 41 B i iy
[ AT BE A, X 25 B IR 25 4
A% DX S8 09 iR Bl &7 G BE 9 AT 4 B RN
W
1 TREE

5 TR s Brhaoal) %, %
CRA RS R 1L 748 P BH T P i X
R 123 5, HAb Pkl IX 7 47 R 5 30 ik
FEASICAL B T ST WA PH H Ak
2 2 Tk N T o, B AR R
86 482 m*, B H ML AL 2 007 m*, Hip
1~5 2 HRIEE,7~34 ERIAE,6
JZ 21 )2 T B R E 2 A A S HE R -
AN



552 1) G WRAE RS GRS AR LR R R SR AR S AT 229

2 ZERETA IROCRS B

2.1 HEKIEITIRENESY

HF ABAQUS ¥ F &, #5717 “+
JZ - BEIE” A PR ITHLAL, DIl k2 17 e
| B 1 1l R AR By
2.1.1 Ak - BRIERIRIE ST K S HL

AR ] C3D8R HLowe A, 3t 28 600
BT AR K 55 o 100 m x 80 m x
60 m, b Bk % 18 To0 0 2 M 2 B 258 20 m, %
B AR 3 m, W T bk B 2 ) A0
Wi g7 1) b, E bR E 6 MRSNFFIES , 5
bR 3 o A 1) K BEES 430 R 0 m
10 m20 m.30 m. 40 m A1 50 m( W 1),
AR I EE IR — AR T IR D) A Ry A ey A5

B S SR S bR LR R =R,
MR SHILFE 1T R T R
TER RS AT N B0E , % R ITHY
T RO 25 18 T, 0TI A TR ) 70
JEEHR AT B B SR - AR S L%

B1 L= - BREA RO
Fig.1 Finite element model of soil and tunnel
®1 AR LESH

Table 1 Simplified soil parameters
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Table 2 Summary of peak accelerations of vibration
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Fig. 5 Peak acceleration curves of structure under different conditions
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Fig. 6 Peak acceleration curves of structure under different conditions
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Table 4 Human comfort inside the building permit weighted vibration acceleration levels dB
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