W41 A3 W E T OB ¥ W Vol. 41 No.3
2019 4E 6 H CHINA EARTHQUAKE ENGINEERING JOURNAL June, 2019

Tl L MRS, A K AR YR TE AT (PR AR T (). bR TR 24,2019, 41(3) : 645-653.doi: 10.3969/.issn.1000 —
0844.2019.03.645

XU Xiao,GAO Meng, CHEN Gaopeng, et al.Seismic Performance of Large-diameter Belled Piles[]J].China Earthquake Engi-
neering Journal,2019,41(3) :645-653.doi1:10.3969/j.issn.1000—0844,2019.03.645

RERY R R T 5

o, m A, HRemt, &
(L INARBHEIE IR R AR TR KB E 980 % , IR 755 2665905
2. INARHERE AR T RS RGP, IR 715 266590)
BE, RAIWHL-XKABRY REERRZGAMEEANER M EIRGELEHR AL, KLEA
Peik 35 B FLACPAR Z 5y B E S EM BN T RAE- L 45 A 124-L 3 48 Z4F Ak
B BBAEBER S RABRY RikL Sid F AR E R B 27, 4B £ KA Mohr-Coulomb
Fe AR DAK 8 ARG 3E ZOM  AEAROCR R KA AR b 5 hE B £ A) SRR b Bl B ALk GR B A 1)
fild . BN S e 12 OB E M AT AR G E R S AT T BB S 54, SRE PR R
EVRRAL T A 24 5 LA 3% £ 570 hmik JE B A2 W AR PG, T RAE XA AS B A v O R AR,
X KAZRY JRAE; B 8 -2 30 A ZAF R ;0 E R B
FESHEES: P315;TU411.8 MEARERS A XEHS: 1000—0844(2019)03—0645—09
DOT:10.3969/].issn.1000 —0844.2019.03.645

Seismic Performance of Large-diameter Belled Piles

XU Xiao'?, GAO Meng'?, CHEN Gaopeng'?, WANG Ying'*

(1. Shandong Key Laboratory of Civil Engineering & Disaster Prevention and Mitigation , Shandong
University of Science and Technology , Qingdao 266590 , Shandong , China ;

2. Institute of Civil Engineering and Architecture , Shandong University of Science and Technology , Qingdao 266590 , Shandong , China)
Abstract: The dynamic interaction mechanism of soil and large-diameter belled piles is an important fac-
tor in earthquake engineering research. Based on the Lagrangian FLLAC’® program, we established three-
dimensional numerical models of the dynamic belled pile-soil interaction and dynamic equal-diameter pile-
soil interaction under seismic loading to investigate the difference in the seismic responses of the large-di-
ameter belled pile and conventional equal-diameter pile. We used the Mohr-Coulomb elastic model to
consider the nonlinear characteristics of the soil around the pile and the linear elastic model to simulate
the pile itself. We then used the model cutting method to set the interface between the pile and its sur-
rounding soil. Under the input of a 5 « 12 Wenchuan seismic wave, we performed a numerical calculation
and analysis of the seismic responses of the two pile foundations. The results show that the anti-seismic
performance of the large-diameter belled pile is better than that of the conventional equal-diameter pile. A

comparison of the acceleration time history curves with a dramatic difference shows that the belled pile is
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not sensitive to the dynamic displacement response.

Keywords: large-diameter belled pile; seismic load; pile-soil dynamic interaction; seismic responselarge-

diameter belled pile; seismic load; pile-soil dynamic interaction; seismic response
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Fig.1 Pile-soil numerical model
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Table 1 The pile-soil material parameters
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Fig.2 The interface element in constitutive model



648 i

ahji-

T B % i

2019 4

1.5 FHEHBE

FLAC™ JHRH Je o 2% 1 A o 1 i i i &
B B S Z B0 BH Je T8 =X, 1 328 A 14 DA B 4R 1 3l
FIME R, BAERAULRY 3 J3 o3 M b AESh S 3T L A
A R BH R, B0 R RE B T T . FLAC™
BB AL 1 = B JE 2, BT /S BHJE (Hysteretic
Damping) . i ] L J& (Rayleigh Damping) . 1 J& &
FH.JE (Local Damping) . fEsh il E G HIEA
VFZAR R R 2 808 22, 35 IR 3 5 S 1) BHLJE
T — JE BY AT AR [ 0T AL sz e HE R AR 238 T 56 1 A 12k
BN 3R I ]2 N R ) R 5 Ry 8 BHL ¢ 8
Tk TE S5 AL BT A R B B e A B ik
FEHB . REEIE RE o . 5 R G A TRBUEA
b R WA AR TG, AH LT i A BHLJE I ) 2D 0 A 2% 98
AR TR AT RCE

XF T Ml RE A A TR AR AR & By 3h g e )i [E)
R R AR . R R BEJE R K -

a, =nD (3)

KD il SR JE L, A Rk Il S B F 3
— MR 200~ 500, AR 4l 8 I, A5 AR Ik 1 i S BELJE L
BN 500 RVR R E BB JE R 0.157 1.
1.6 HFREH

TE R - -2 # A ZR AT 2 g 2 pr gl T
f8 S S5 AR R 3 SRS IR IO S 20, i
W55 ToBR 37 M AR AU BOR AR ] 5 1) B Y AR i A 1
AT AL PR AP R T A R 30 B DL TR
B AR FL SR R ANl 3 BR AR L AR
P =10y 235, DU O T >R A H g i A AR AT
PR 33 1) G B 3 7 1% 45

%ﬂﬁ%u
B , B
i im/ﬂ —I &
b7 1 | ¥
|| el
7t LR 7t

H—L 1 1
" T
LR TN

B3 awsaRxrEgH

Fig.3 Free field boundary condition of finite element model
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Fig.4 Acceleration time-history curves under Wenchuan
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Fig.6 Acceleration time-history curves of points at the bottom of two kinds of piles
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Fig.8 Acceleration time-history curves of contact points between the two kinds of piles and surface
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Fig.9 Displacement time-history curves of the base points of two kinds of piles
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Fig.10 Displacement time-history curves of contact points between the two kinds of piles and surface
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