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Influence of thickened base floor of raft foundation building
on vibration caused by metro operation

YANG Weiguo, ZOU Xiaoguang, LI Hao, WANG Meng, LIU Pei

(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract; To reduce the vibration hazard of adjacent buildings caused by metro operations, a vibration reduction
method of thickening the base floor of raft foundation buildings was proposed, and the vibration reduction effect of
the thickened floor was studied. The three-dimensional model of “tunnel-soil-building” was established, and the
model and vibration source load were verified using measured data and empirical formula. The vibration reduction
effect of the thickened base floor of raft foundation building under the conditions of ordinary track bed, elastic long
sleeper track bed, and steel spring floating slab track bed was examined. The influence of the horizontal distance
between the building center and the metro tunnel center on the vibration reduction effect of the thickened floor was
analyzed. Results showed that the thickened raft foundation effectively consumed the vibration energy caused by
metro, reducing the vibration response of adjacent buildings. When the damping track bed was employed in the
metro line, the damping effect was weakened to a certain extent. The vibration reduction effect of the thickened base
floor was related to the horizontal distance between the building and the tunnel centerline. The closer the distance
was, the better the vibration reduction effect was. Finally, a prediction method for quickly calculating the vibration
reduction effect of the thickened base floor of raft foundation building was proposed, which can provide a reference
for practical engineering.

Keywords: metro-induced vibration; building vibration; thickening base floor; prediction analysis; numerical

simulation

MR AR A J ST T T R DR 5K,
Sl N R AT B R A T e A PR R e, (H
HEREImE, M kaa g R TS AR R 2
X L S IR Sl , © R 2 AR S i 2
PREE TS IR FIAE 22 3 R BRI A e R TAE A
)9 2 SR A T R, T A SR

R LA S AR Sl B 7 i W 5000 T3 Bk A
HEREXL,

MR T R 3 B th M BE A7 i 44 5 il
Z IR AR AR 3T 7= A it 26 bl B 2 A 1% &
Ao s 2 M T RN AR AR U , 5 A A A R B
Ohy AR e R o S50 208 A0 S SR D) 1140 I 0 I, e KR 2

WA 2021-09-23; HABEHA: 2021-11-30; M4 E A BHA. 2023-02-22
M 2& B & Hudlk . hitps: //kns.cnki.net/kems/ detail//23.1235.T.20230221.1642.002. html.
ESWA.: h R EmREARRRY S 25 L % 4 (KCIB0521020536) ; [ 5 & S 6T & 141 (2019YFC1521000)

BN BUEE(1973—) B #52, WHE Rf
BEEE . 4016E,20115035@ bjtu.edu.cn



53

WHHER, 25 IR LR SR AR Bk T Bk 3 1 - 59 -

M B3 BRI SR B e [ N A1 22 3 AR T
JE TR ST TAE, FERIER 7 i, SCRR[ 2 ] 1E
SCEG LR L BT A BROCIE T A - AR B A
Sy e AL T - E - R aE - RS
RGUNEH 1 AR SCRR[ 3 ] BE X BB S0 F GE R,
T I T IR AR 7 ThT B R 5 5 SCHR [ 4 ] 410 803
BEREIERIEE S, 3 B T AT 30 T A0 T Mgk 4
B AT X IESAGHE S N R B AR B IR Bl 2, %)
BRI BT e W B S B e i B i T
W, TEALREIRAETs T, SCHR [ 5 ] a8 i B (e A Ul i 55
I3 T BRSO 3 A AR AR ASCR
AR LA 5 SCHK [ 6 ] ik T S B0 AT 52 45 2R 57 1 B
PR A T LA S AR 4 Hz LA AR 41 315 SCiHk
[7]ESE T I8 - SR - RS AL 2 Sy —HE A
FROCAARY  BF5E T g 51 4is 4T i sl J e LA O
K S ML DO n] AR AR IR . 1R IRARTT
T, SCHR[ 8 ]38 o £ 57 1/8 4 RUBLRYTF e T 1 4% Jor
BRS04 12 SRR R 156, 23 B A st
TN A A R i v R i 5 1) i 3 i R YA K
P SCHR[ 9 Jad i T304 Y, SR FHJRE PRI 52 )36 Bk E
TR )0 T AR S A o 7 A [ B A3, S RE R 21 IR
MoK T BRSO VE T SCHR[ 10 ] RLIRJH 3 s B L
T BB il B SN A BROCMT  IA A
SR X H TR Sl P ) R AT B A

ARSI, X TR AR SR A 1 i S,
JE AR R JEEAR (1A ) HAT R A8 iR £ 1
e SR EEAE AR R A SR AR BT R by i e K4
JEAR ISR — P47 T B R
ATAR SR A TR P, AR SCH Al 57 RO - 4k -
FESUY” = AT BROTRE L, 75 A [R]3E R 4 74 5 X
JREAE SR AR BRI S8R HE AT TS, 23 BT AR SR R
R R T 7K Y X AR BRI 4 RE T
LTI 5 A SR SR AR R IR SR B 83 T ik, S 5
PR RS %

1 ARG T 5 feif

1.1 ARTEBEMET

WS Fras T R, SR A ISR 3 BA ik
i Iy IR R S AR e AR A B
BN, AN B IE A BRI RUE
1) B2 2 0 BB 45 1 R 2) s AR T 4%
JZE 22 ] A SR 2 TRLA S A B AR 8
SR SR PRI ;3) F A aa 171 77 A i Ik 50
R i ZIE IR
11 RS H0ER

AR A 50 i 1 DX 37 3t Bk A S A BR T AR

TR B 12 MR ORI 2 AT & 9, Wi 5
B RIS EIFE L,
®1 TEZHNSH

Tab.1 Dynamic parameters of soil layer

L v SR,

Hb ) G5 AL JEEE/m
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3 20.2 354 0.31 9
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Tab.2 Detailed description of vibration test ( vertical direction)
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Tab.3  Comparison of vibration levels at extraction points of tunnel wall
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Fig.4  One-third octave of T1 vibration level
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Tab.4  Vibration levels of surface points at different horizontal distances from the tunnel
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Fig.7 Selection of extraction points in the building
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Fig.8 Acceleration time history curves of base floor central point under different track bed conditions
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Tab.5 Vibration reduction effect at base floor central point under different track bed conditions
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Fig.11 Root mean square vibration acceleration of base floor central point under different track bed conditions
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Fig.15 Fitting of vibration reduction under different horizontal distance conditions
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