5517 % 55 4 1) Fd TR B4l Vol.17 No.4
2019 4£ 8 H Journal of Fujian University of Technology Aug. 2019

SEE R BAZ i ikE =2 A Rt 5o h

WA ZH Ak =AU A

(1LABMKFE RIS R 4BE 4 M 350108,
2 ARG M SR B A RN E)  ARIE AT 361004)

HE. AR R4S FRIERD Y0, A E T A6) 180 ABAQUS & 5 = A4 TR TAER S 36 m LR T
ALIRAR VAERREFR R TEAR, B RN XBIEMSLER BEEELEAEIT AR R
WA, EAHARANE LB TEEEAINTIMARAZAELNGY LR, SRAM &K% T
TRFEREERBAR RFGREEMEEINEAR 05 He 0B IL, THEF T 3.8~6 Hz 2 18] B TAK
WHRGILZMAREA DR e, RRBEALER, SRk T &0 T, T RARKBAEAY LR
5% A 12.5.14.0 F= 22 m, BFRRR T A £ LA T ey inpEd AR AL

KR ABAQUS; RIR A ;484 % 3l A

FESZES . TU473.1;X827 XEREREAD: A XEHS: 1672-4348(2019)04-0331-06

FEM analysis of hammering pile-driving effect on the surrounding buildings
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Abstract; In order to study the vibration effects of hammering pile-driving, a three-dimensional finite element
model was established by using ABAQUS and an infinite artificial boundary was applied to simulate the con-
struction process of hammering pile driving. Based on the fitting results of field test data, the law of soil vibra-
tion attenuation under the hammer method was summarized. Finally, combined with the existing specifications,
the influence scope of hammering pile-driving on three different building types was given. Results show that
under the hammering method, the particle velocity of soil shows an attenuation trend, and the peak value of
oscillation velocity appears when the frequency is 0.5 Hz, and the main frequency concentrates between 3.8 ~6
Hz, which is a low-frequency oscillation and is affected by the damping effect, and its attenuation is slow. Un-
der the construction condition of single pile hammering method, the influence range ratios of industrial, civil
and sensitive buildings are 12.5 m, 14.0 m and 22 m respectively. The research results can provide reference
for the pile sinking process under similar construction conditions.

Keywords: ABAQUS; infinite element; hammering method ; vibration; attenuation

Wt S A R B IR LA SR ST 3 BURIAE A DU SOA Rl vk R IS DL IR A
K, RIRHIE TR ARG A A ok MESE Y, 3 AR Pl o TR AR B i S A Ak rh e AR A
M H fidg 2, Horp Ukl e D O T4 R REGIRBIIF AR I B i =X J& Bl 1, = 2t
2SR R A E SRS N P2 O E P = 1 DD e s e =¥/ o A LI WA i o WD IR VA

Wk H 3. 2019-08-02
AW . RS HRBIEIE AT E (2016J01231) ; & T AL AR B (XJK2017-1-5)
—AEE T A (1975- ) 5B AREARTE N, S I W RS I SR A | B R S



332

1

FRHE AR

2

178

B W2 SR, PR, BRI UORE o e ik
B ] ﬂéﬁﬁ%ﬂﬁﬂﬂfiﬂ?%ﬂjﬁﬁlﬁ’ﬂma
BB SR TR 1l e X

EHNAMEE T TJEUL*EE@IXTHL_iﬁi gL
YETIRZ 5T, BAE B e T oiAEdRsh
(AR A 0T ] BBl 458 1 5 T, 4 o T R N A X
%, HenKe'® $ H — IR Y TUME AR 7 20, IF
DARER 0 0 S5 AT 007, sk gt XHT bt
TR ALER K T i R A DL 7 B e o Hr , 9F
S it i DT S i Sl RN ) e,
18 L) sk B S K 3 S A BROT v fr%iﬁﬂ‘ﬁﬂ
it T % 4B G I A R, M OB AR A
ABAQUS F BRICHK AN MR B BT A 42 ad 2
A BRICAC Y X 5T AR BT ABH ) Mgk g1 5
a7 AR 5 R AT A A, e 4 A5
T BUE 5 R sl T 120 T WUTHE IS R A T
TOYHT, I AR SIAELL B A A S kA T
THHT,

{HIRA AR ST K 22 46 T 4R sl ik DA it T,
B o it Tk AR O pF g b, H 2 BE 5E A

B S R s HE AT R, OCA A B S A
R R A i 77 AT RE MR A, e ad 4

A BT, SR TRRAAE2ZE ],
AT T T2, R ABAQUS
FRITH 4SS A JCBR e soc Be , #ET = A BR T
ARTE IR FE . DA B = & 50 H oy TR
A5 8 B AR R AR R G T AT R
PR o B T H AL SIS 55 IR L ) TE A
P, B8 HIR S w2, IR & BUA R 8h 22 b

2 2 a2 I AL UIHE T2 2519
TREMSE

1 #ESHF L IREF I EFE

BEEP A A JEl 8 A7 5% I Se s ]
PES A, MERE — W L AR T2 R R A
LA RN I RS E IR, R ECRT 4328 4 52 X
He e 1 s,

T AR R AR 5 4 gt 0 TC R K, B B A
B AR AR Bl LA 7 3 T U A
T, o3 A AR, AR AL PR S i, THT I
R W, M AR IR S R LR IE A N o
Bl v, MR o, WHIEFERE V EE
FTAED

B1 #HSFLRmXHR
Fig.1 Soil area influenced by pile-driving
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Fig.3 Finite element-infinite element coupling model
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Fig.5 Layout of measuring lines and points
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Tab.1 Measured peak values of the vibration velocity

of the measured points

W WiEE, DR IRSYEEZEE(E (mm - s7h)
i m 12 1] Yl i)
1 60 0.310 0.358 0.541
2 80 0.202 0.238 0.403
3 100 0.184 0.230 0.340
4 120 0.121 0.164 0.147
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Tab.2 Soil parameters
BE/ v/ E/ c/ @D/
- S . "
m (kN -m’) MPa kPa (°)

1 E#H+ 32 17.8
2 e 124 16.5 2.1 0.20

41 030 12.8 11.0
8.9 7.9
3 BEFEL 6.6 19.0 7.1 0.26 40.6 16.4

4 FHEL 5.8 193 7.4 0.24 243 205
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Fig.6 Comparison between the simulated

and measured results
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