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Study on Building Vibration Caused by Rail Transit

XIE Weiping , CHANG Liang , GU Qian
(School of Civil Engineering and Architecture, Wuhan University of Technology,
Wuhan 430070, China)

Abstract: Many investigations have been carried out by many researchers in order to evaluate the effect
of traffic-caused vibration on environment. However, they mainly focused on traffic-caused ground vibra-
tion, few of them aimed at building vibration. Based on field measurement results acquired by authors
and others, the study on evaluation method of vibration in the room of residential buildings was carried
out and some deficiencies of previous researches were pointed out. Then, the building vibration caused by -
rail transit was analyzed by employing FEM. The effects of building natural frequency and building height
on the vibration of each floor were discussed. Comparing numerical results with measurement results,
some phenomenon observed in field measurement were explained reasonably, and it can also be conclu-
ded that the maximum vibration response may occur on a certain middle-floor and the enlarged vibration
region may exist in front of a building due to the mutual superimpose of the incident and reflected waves.
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Fig. 1  Structure model (units; cm)
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Table 1 Column dimensions and reinforcement ratios mm x mm { % )
IS 18 B 1 BT ZE 14 24 1 BT 2 10 Z4 1 2T = 10 2

18 600 mm x 600 mm(2)

17 600 mm x 600 mm(2)

16 600 mm x 600 mm(2)

15 600 mm x 600 mm(2)

14 600 mm x 600 mm(2) 600 mm x 600 mm(2)

13 600 mm x 600 mm(2) 600 mm x 600 mm(2)

12 800 mm x 800 mm(3) 600 mm x 600 mm(2)

11 800 mm x 800 mm(3) 600 mm x 600 mm(2)

10 800 mm x 800 mm(3) 800 mm x 800 mm(3) 600 mm x 600 mm(2) 600 mm x 600 mm(2)
9 800 mm x 800 mm(3) 800 mm X 800 mm(3) 600 mm x 600 mm(2) 600 mm x 600 mm(2)
8 800 mm x 800 mm(3) 800 mm x 800 mm(3) 600 mm x 600 mm(2) 600 mm x 600 mm(2)
7 800 mm % 800 mm(3) 800 mm x 800 mm(3) 600 mm x 600 mm(2) 600 mm x 600 mm(2)
6 800 mm x 800 mm(3) 800 mm x 800 mm(3) 700 mm x 700 mm(3) 700 mm x 700 mm(3)
5 1100 mm x1 100 mm(4) 1 100 mm x 1 100 mm(4) 700 mm x 700 mm(3) 700 mm x 700 mm(3)
4 1100 mm x 1 100 mm(4) 1 100 mm x 1 100 mm(4) 700 mm x 700 mm(3) 700 mm x 700 mm(3)
3 1 100 mm x 1 100 mm(4) 1 100 mm x1 100 mm(4) 700 mm x 700 mm(3) 700 mm x 700 mm(3)
2 1100 mm x1 100 mm(4) 1 100 mm x 1- 100 mm(4) 700 mm x 700 mm(3) 700 mm x 700 mm(3)
1 1 100 mm x 1 100 mm(4) 1 100 mm x 1 100 mm(4) 700 mm x 700 mm(3) 700 mm x 700 mm(3)
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Table 2 Soil parameters
25 +2 +EEE/m HE/ (kg m™) L/ 1 B/ MPa
1 Juifi 4 2 1890 0. 40 29
2 TRABEMFEF+ 3 1920 0.45 180
3 REMER+ 4 1880 0.45 175
4 Wi, e mE 3 1700 0. 40 210

TARE A R ITH B R )2 200 m x 200 m x 12
m, TRBKETRAN 2 m, R 8 5 8
CZHESHREITE, A 3 A B
L3 b

TEVF AR E 2tk b, B RES BIAY b i
AR R A Ak 1) PR Sl AR o SRR 3D
Wi o HBRICHINANE 2 s, F 785 R 4540 1E
7520 m fibo WS PR B fil A 1) R Bl s R )

FR I AN AR 10 m Aob o T 4% 5 o 33 8 EG 35 4
B3 R

T SR A AT TS L R T BB, 3B LA AR
Wy RE, mHMRS A E . FERERHE PO
2620 m 4k, HTATYR S 8 43 R ELAE HPAE 10 ~
20 Hz'™ o O T8IV U B 4 B 1145 3
PR RS PE, 2B KRB 0. 005 s, R[] 25
KARBUL 20 Hz Jrzh P AR 1710, I HEATTHRK



106 Al ( HARELSEAR)

548 %

BHY)

HEE A TS
B2 HRITHEE

Fig. 2 Finite element model
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Fig. 3 Fourier spectrum of acceleration on the ground
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Table 3 First five natural frequencies of building models

i LB 2B 3K 4B SH
/Hz /Hz /Hz /Hz /Hz

BEHIEHTE 171 2.52 3.67 4.98 5.06

14 EZ#12MTE 2,28 3.41 4.62 5.07 5.21
10 2#1 BHTE 2.65 3.47 4.73 4.99 524
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( ¢ measuring point, units; cm)
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Fig. 7 The ground vibration and the first floor vibration
(O 10 - storey + 1 — storey basement; E10 — storey)
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Fig. 8 Simulated VAL on the floor ( @18 — storey;
018 - storey + damping on the roof of the 18th floor)
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