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Vibration Response of Adjacent Buildings Induced by Vibration

Caused in Shield Construction
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Abstract; Shield tunneling readily induces vibration in the pile foundations of adjacent buildings. To

elucidate the response characteristics of buildings induced by vibration caused in shield tunneling and

their propagation mechanisms, this paper investigated the problem through field vibration monitoring and

numerical simulation by FLAC™ based on the shield tunnel project of Nanchang Metro Line 4. The results

indicate; Measured data show that the vibration velocity in the shield machine’s direction of advance is

largest at the first segmental lining ring and at the ground surface of adjacent buildings; The numerical

simulation reveals that the floor vibration is amplified layer by layer with the increase of floor height, and

the amplification coefficient increases from 1. 00 to 3. 01, which reflects the floor amplification effect of

the building on the vibration; Vibration caused in shield construction is predominantly low-frequency,

mainly concentrated below 5Hz, and monitoring points at different depths within the same pile foundation

exhibit synchronous response characteristics, with the pile from head to toe tending toward resonance.
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Fig.1 Engineering overview of the study section and
the relationship between the vertical position of

residential house and tunnel
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Fig.2 Layout of on-site monitoring points
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Table 2 Structure parameters setting for the model

45k B EN| TR BIYIRL I/
PR FRETR H/MPa H/MPa  (kg-m™)
BhH 050 BOMEERER 2 08x10*  1.26x10% 2400
Y 30 PRPEBDR 15110 1.30x10* 2500
M C40  BRPEREARL 1 e4x10*  1.39x10* 2 500

AR R v, S5 1 R TS5
SO AR T 7 B R 5 1 R Ak 3 3 W
PR B A A B O S e U AR 1 TR, AR
5 WA JZ1 A BRSNS 1 Ehim BT
MR RO 0IE W A 1 ~ 3 F T 5% TR — AR A
FEA A7 AL i B0 R 5 5 WS A 021,072,073,
JZ4 FATFWR5E 2 5000 1 S () R )2 R sl i 1z 155 4, DA
e BT 0 b P 5 S S0 PR S ) R 2l e 1 B
3.2 ARG AHERE
3.2.1  BUZ MR S A

FEBUE AR ol o a5 1 BRI %, y,2 3
A7 8] A B3 Wa AR S A5 5 [RIRE INZE 36 1 15+
I RBUEAR AT, A RN 1 T ) AR
1 ZHb 4R 2 R 20155 F I A 2 Bl R
LIRS A 5 R AT X b, AT 0 A7 A5 1R A R
UE, 2% R 00, B RAE IR BN 55 1L 125 S A
FIEC(ERIR BB AR Y rp iy A Y 3037 1 T 4R 2 D5
HEE IR T ZE A 6 FR

§ 10 12

0 2 4

6
i [8]/s
6 EE i N\ (T 3% NS R 3h i iR FE B AR B 2%

Fig. 6 The field monitoring vibration wave

velocity time-history curves input in the model
3.2.2  BHUARERAE
AV A T WL REERY x,y,2 3 A5 ) 94k



2025 No. 24

AR R T A 1R 35 A AR S B S e LA ST 31

SEIIE S, Bl W 45 2R s, JE it T #e rp
FEA IR BIXT « [] 14 5 0] B K [l ) 2% 3] SC
WRE PR, 70 E5 (B ASE AL A R0 0 ik 3k R v A1 S o 1)
SRS R BUEB ARG MRS R A& 7 R
RREHUAT 5P g R 205 R 26 B, BB B A UL4IR Bl e e ot 2k
55 P37 e 0 1) b 2 i B0 I A il R B AR — B g
DR B s A 1 e B KRB A 0. 39mm/s , BRI AR AU Ay
HP b IR B R R R P B KM 0. 37T mm/s, Bk
AL T [F]— 4, S0 k45 R R U5
L SR HEATT 4

0.4 EALIER: X\

— BIZ N

B /(mm-s™)

0 2 4 g 10 12

6
B[] /s

B7 REBFRERIE
Fig.7 Validation of the model

4 BERTESERSN
4.1 Y NERIR S R BB

XPEESUMIERS 1 E R E RS S 2T Bl
N S5 PR DAY 5% T g% D A AL 2 5 1 (e ] )
MRV, BR T SCEE R IR R, DL« 1) B8 IR 30 e 17
G A OIEAT IR SR WA 021,072,173 ,)74,
JZ5 1T 53 B e SO N A AS [ 6 )2 e T 3 5l o 7 1
255, FEISNYI NI RN 5 A D A R I AR i
ANl 8 I,

o sz

4_
ik
2 4 6
i [E]/s
8 EHYMEBIEN SEERIE/ L

Fig.8 Time-history curves of the velocity at

FHE/(mm-s™)
(=) (3]

|
(3]

g 10 12

monitoring points inside the building

H1 & 8 AT, 7EJE At TR 5 1 & AREIMER T,
N TRIRE T2 9 M AR T 41 50 Wi 7 ) {10 0 28 1 R
RG22 T, 1~5 JZ 0¥ 3h 3 Dk
ZhLE S -0.92~1.96,-1. 03 ~2.26, - 1. 26 ~
2.92,-1.88~4.80,-2.85~5.90mm/s, A] B &g XL
SEH B R )R o B 038 A0 T, REAR A Ik 3 2 5
O RSB O, 41 20 30 P88 % o o (0 522 R 11 388 2
BRI X —IGR Y RS TE S EE G A B A

TE— 5 BRI , 155 J2 2540 U AR 2 2540 O 5 % 31
RS,

BRI, T2 2 S Y B R
Ko WHIELT, mRgitym T HEME LR FE
SIS, By 1 52 B0 B 7 A A 3 Y i 3 e
Lo A, SR B Xof 45 4 4 Bl 4 2 SR R T
AR JE R B AN R R e, AR JZE A A bl T e 3T
T, 52 3] M 5K 10 M 24 RS iR sl 1 4 52 B — 58
I 5 v SR AR A2 8 b | A T 5 |, 5 O
TEANEIE PRI 7 R AR it T | S Y b T R B % 38
Z A HUY N RIS U i BE 7 ) 1 R A e i
JRREE N

g TR AR AR RN AT 0 A, AR S
AR 22 506 58 J2 Al 1) T R A 347 7 43 A
B HOR R E0E 3R

Vmax
a = v, (1)

K.V, Ry 1| E MRS H R v, WHREZ
B i 3 3 BE e

MRAE D) SRR I AL b1~ 4 EHE)R
M P R U A, O S s T O 9 3 R TR R
ARV JZE AR R R AR 9 B

T 6 T RE 390 35
s - TR R K ,
E 4 25 ﬁ
g ; 20 K
b=
1 2 3 4 5
BER/ 2
B9 HMAZRH

Fig.9 Amplification coefficient

FH L9 A 26 1 ~4 J2RE 2 IR sl R R 4K
3R 1.00,1.15,1.49,2.29, LW GG T3] &
4R e B SR 25 4 P A7 78 I S 3 2 TR, HL
Wi 2% J2 1 5 ) 38 o T A B R RXORP R s FnT
AE SHEZ NI 22 53 51 A0 45 0 3h J1 e o6 (45
15 JZ SRR IR S0 Kl g o 0 B R R e Ah, BT
AN LA HAT R A R A b T S AR 2 S5 4 i 32
S PR Bh T 1) 1AL 8 I 7 A — e B R I SR,
SR AR MR SR (R, R 7R T
TR S b 1 T 08 DG TR 1 45 A4 114 41 2 i 1o R AL
HPB e,

Sk T AR 2 [R] 1 4 Sl [0 5 e E AT DA kA
FDl S5 A #HIN A R Z #R N SMR ST, IF %
il = s VR R ma, AR MR 2 @ 2 T



32 s THAR (330

5 54 8

GB/T 50355—2018¢ I E 57 % PN 4 2y B3 i K2 L)
W EARUEY . AR IZ AR R Ta] 2 X 3 )
Pl R g B R 2 ok, I T R R R
0. 008m/s” , IR B A AT AT

VAL = 20lga/a, (2)
K. a AR B A UE (m/s?) 5a, AEEHEN
B (m/s”)  BUIX10°m/s”

FRIE I 8, 41 Bl o st i) >R — By - 0 nT 15
PR FE . 45620 (2) AT SRAS Ik B2 9, A [A] B
JEIEAHR BP0k 3 Fis

*3 TEEEEMIEHAT

Table 3 Vibration levels of foundation in different floors
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Fig. 10 Vibration response at different monitoring

points on the same pile foundation
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