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Behavior of PCC pile composite foundation under lateral load
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(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China;
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Abstract: In order to obtain distribution of bending moment along PCC pile under lateral load, full-scale model tests were carried out
using large test tank developed by Hohai University. The three-dimensional elastoplastic finite element method was used to study the
behavior of PCC pile and homalographic solid circular pile as well as PCC pile composite foundation and homalographic solid
circular pile composite foundation under lateral load. The effects of different design parameters of PCC pile composite foundation on
distribution of bending moment and deflection along pile were obtained. The study results show that the internal forces and deflection
along pile decrease with the increment of vertical load, thickness of cushion, depth of foundation, and replacement ratio. It is
concluded that the internal forces of pile can be reduced to ensure the safety of the pile by the appropriate adjustment of the main
design parameters in the design of PCC pile composite foundation.
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Table 1 Parameters of materials in test

L RRER WML REEEEA BEDD R
ZH
E/MPa v 0/() ¢/kPa 7/ (KN/m®)
PEAA 25000 0.17 25
it 4.6 0.33 27 24 19
[ 17 0.3 38 15 16

I MECK B 206505, kA, 2%
N3, frddct foh 20 kN, e R/K P2k A 180 kN,
FH A 25 m AR v s BT LS PCC
TES AT T S FE A, k1 PR, ) aRK
LR TAHEILL R 2.5 m 2247

3 AR T

3.1 WA EMEE

AL EFERIGT PCC AL A ML AE AT for 24
MR TAEHIR, 155 Bk (K P- 52 ) R A
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PRE 50 ETE . PCC BEE S HIE 5500 F %
PR A b3 TAEMEIR I 22 5 DL PCC AER A5 b3k
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AVGE A R ITRE R ABAQUS 3T R4
BTo BPEASIIRS p AR R L I A 2, A M LAY
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KA 15 me AGJE 400 mm, 54 4 mX4m,
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HHA 0.021.
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Fig.1 Bending moments of PCC pile under different loads
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Fig.2 Calculation diagram of model
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Table 2 Parameters of materials for the
computation model
- WIEE kAt WEEEM EER LIERE
E/MPa v 0/() ¢/kPa 7 /(kN/m’)
Tk 10 0.30 20 20 18
BEAE 25000 0.17 25
PRz 30 0.30 35 5 22
RE 30 000 0.17 25
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Fig.3 Comparison of bending moment along the pile

FTEL 3 AT L, R80T A5 A S Jo K 7 A T
LIF 2.5 m Zidy, BTSSR G 1A & .
F38bs AR, BUE SR SR
AR R BN ARG i i L,
Ak B TG ORI 2 LR, SRR 0 2 A 3
BORI R L B R E . BATIIRZE, (HA
(ARG AEL 0 A PR AR A — 8. DL BTk
s SRIASCA BROCHERBEA T oS R T AT (1
4 ISR

R LD LT SRS AT ACT G BB T
PCC i LA A L) — 4E A FRoc o, il

SEOETERERIPEARXTLE AL PCC bR A i TAF
PR R . ARV TS HOLE 3.

®3 AAHHETHIIR

Table 3 Different calculation conditions
B PERERE SRR

has] T EeR
/kPa /mm /m

1 PCC Hifff 100
2 S [F T AR 100
3 PCC #5245 Hh 100 200 0 0.021
4 SLOEBEEHE 100 200 0 0.021
5 PCC #5245 Hh 50 200 0 0.021
6 PCC #5245 Hh 200 200 0 0.021
7 PCC #5245 Hh 100 100 0 0.021
8 PCC #5245 Hh 100 300 0 0.021
9 PCC #5245 Hh 100 200 05  0.021
10 PCC HrA At 100 200 1.0 0.021
11 PCC M5 A it 100 200 0 0.013
12 PCC HrA A3t 100 200 0 0.037

4.1 PCC MEFISZO [E M AR R ST B

SO TEAE H AT #e )z T O S A TR
H, TR SCKE PCCAEFI S0 [ AE 52 7K T2 200 kKN
ZAF I TAETEARBEA TR EE 0B, BITW 10 2.
Kl 4(a) 49 PCC BRI S o [ B ERLATE AV £ 25 0 40 AT 0] L
ek, eh ] WS 25 5 oA th 2l AL, PCC AEFI
SE O [ (1 48 T 25 g5 RAE AR TAETREL R 3 m
KiAis 5k 276.4 kN « m Al 251.6 kKN « m. €] 4(b)
HE B ACEALRE XS LE TR, v W, PCC ARSI O [F A
(IR S AP R - BER A AN T Sm DA, f
KAEAERETR, 4399) 4 8.8 mm Al 27.1 mm. fH UL AT UL,
SERR AL I RTHE T PCC B 5 5t K25 4 b sz
BEK 10% 4547, AEBE TR KT B 21 A S0 [ A
(1) 1/3, FRALEAKP 23 AL R P R bR i Ol
N PCC BE 7K FAR B RE T4
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Fig.4 Contrast curves of distribution of bending moment
and deflection along the pile of PCC and solid circular pile
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Fig.5 Contrast curves of distribution of bending moment
and deflection along the pile in composite foundation of
PCC and solid circular pile
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Table 4 Comparison of bending moment and deflection in
different piles and composite foundation

T
24 PCC PCC S [ A S [
A BhE EAHAE LT
LK max /(KN + m) 71.0 276.4 244 251.6
R max HUAH 0.257 0.097
P max/mm 3.1 8.8 3.0 27.1
FLH max FEAH 0.352 0.111

JRUEE A ML KF32 F10 PCC O (RS 40 Ll sk
DR TIRZ, HiET PCC LRSS A&y 1
S PR AT BE RS, WA Wi PCC AE AL A5 b Jit
(PRTHAE) RN . BURYE PCC AR ALk
THI N REAT ] B A AR IR 7K P Aar 2807 T k4 2 R
MREIE, WIORNE S AW, LG I Al
Mo
43 BREEEN PCC HEAMEHREKE M

FERER R 0, H5E 2 EAEHL 200 mm, HRE
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Fig.6 Distribution of bending moment and deflection
along the pile in PCC pile composite foundation under
different vertical load
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Fig.7 Distribution of bending moment and deflection
along the pile in PCC pile composite foundation with
different thickness of cushion
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Fig.8 Distribution of bending moment and deflection
along the pile in PCC pile composite foundation with
different depth of foundation
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Fig.9 Distribution of bending moment and deflection
along the pile in PCC pile composite foundation with
different replacement ratio
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