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Analysis on pile cap effect in composite foundation with high strength pile by
centrifugal model tests

BUI Phu Doanh, LUO Qiang, ZHANG Liang
( School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The effect of pile caps with various sizes on engineering properties of composite foundation with high strength pile
was great. Specific data were collected from the settlement of a soft clay foundation in new double-line railway (v=200 km/h)
project. 4 sets of centrifugal model tests were conducted using CFG pile with different sizes of pile cap for soft clay foundation.
The pile strain, distribution of pressure on pile caps and on earth, and stress of reinforcement were measured. It was shown that:
(DThe stability of embankments was raised by CFG piles with caps. @The larger the size of pile cap, the greater the variation
of embankment and decrease of strain of reinforcement with increase of pile strain. 3)The reinforcement was distributed in a
shape of M along the transverse section. The peak values occurred at the road abutment, indicating good agreement with the
failure position of embankmats.
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L E ERG) 2.7 my NETEE 10~200g; Bk
A 1000~500 kg (AR 100~200g); fwe KA,
SRR R S PR <<0.5 mm; BORUAR AT AR 0.8 m
(KD X0.6m (95) X0.6m ().

IR R (AL R A 045 3 ANPUBEIR - B G
W5 S P HB ISR TR URE ), 15 ANHE S AR Ik
G T 3 M, AR E S ASNARI S, 2R
BETH 10, 21.5, 59, 96.5, 145 mm), 10 M vas
W LR 2 407, BT AT B 5 AR AR
w, BRI 0, 80.5, 155.5 mm), 5 AN
IR YR T RS ET, 3 AN TR T
[, 2 AN E TR 4D, RARRSILE 1. % 1,

FT 1 ERSBNEER

Table 1 Quantity of sensors
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N2 T kAT 3 M POA(10 mm)
AR () 25 +Ji5£11\'~;f@£, o il AR
GO TR ) £ 5 BEMET T (2 MPa)
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Fig.1 Layout of main sensors
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Fig. 2 Design of embankment
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mm. 1840 mmx1840 mm) [ KR IE . AR P 3R o
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Table 2 Physical and mechanical parameters of soil layers after

consolidation

M HUKE% BN -mY) okPa @/(°)
: 35.18 18.66 12.13 0.23
- 36.11 18.79 8.25 2.72
= 35.75 19.12 10.38 2.86
Iy 35.65 18.96 12.50 2.35
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Fig. 3 Compaction test curves of red clay

¢) MEARFLE
JR% CFG BEMEN C15~C20 WKL, HiEM

D50 cm. FHNVAREERG (Ea A% Red BEA3UR ),
H 0.3 mm 5 AR BIERS AT BE, AR ©6.25 mm,

ENBTEN b (RO . BERRE L 5 RUBE ) W BE 6t

WK 3.
%3 A EREHRIERE

Table 3 Conversion of stiffness of piles
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Fig. 4 Curve of loading process of centrifugal models
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Table 4 The loading process of centrifugal models

30 Jinak BN ) U R AR T

' /g /min /d
IR T s 16.00 2.000 —
Hit42m 27.23 87.410 45
Hit4d4m 49.64 26.300 45
Hit46m 67.23 14.340 45
Hit%8m 80.00 10.130 45
il 4 80.00 41.630 185
Thila 80.00 82.125 365
Thi2a 80.00 82.125 365
1Tki3a 80.00 82.125 365
Tlid4a 80.00 82.125 365
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Fig. 5 Cross-section of Model | after testing
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Fig. 6 Cross-section of Model 2 after testing
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Fig. 7 Settlement curves of ground surface of models after testing
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Fig. 11 Distribution of pile strain when embankment fills =4 m
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Fig. 9 Variation of surface settlement and horizontal of ground

displacement with size of pile cap 0 0 6 % 123‘1[?3@1“30 210 240 270 300
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Fig. 10 Variation of ground surface settlement nearby the center of B 12 ZSRBHERT ("2 TR MnsniEis
embankment with time Fig. 12 Variation of pile strain during loading
# 5 TREMIBL KM RETIHS TR 2.3 BENHEN
Table 5 Settlements of foundation with pile caps of different size TREGCERFE 0, TR IS AR AR TS B LA () FE T
during and after construction HHAE S 5 RO S T INIA AR RN, AE 72 AT i BREEAYE
Bemi Kmm LK LA da LRdUE BRRIEA R, 2 MBI, W 13 k.
% /mm /mm
23 43.50 23.80 10.00 50001
17 1.41 1.47 3.92 4500r
11 0.39 0.92 1.89

2.2 HEKZE S

I AAE R, BE S A HTHER R Se 1 KA
IR A A WP 11 FT s o Bl AT Iz o FE i 54 m,
BE £ AR SR b R B R G325 B R A

I AR o0 28 R A AR A ] 12 s RO b i £ 1A% et
BRI"2 PO BB s
R K], B SEBURSE U 3 2 [ 45 B 13 i 52 R B A R R T 25 43 75 5

Fiti A BF ) PRI 0, B TR BT 5 WA 25 2 TR 9k 11 Fig. 13 Distribution of strain in reinforcement when embankment
e CRERY A B G5 I N A28 A A T b ) . filling was completed
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Fig. 15 Variation of earth pressure during loading
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Fig. 16 Variation of earth pressure on pile caps during loading

& 17 HEMETE EAN4E (8) 1 5 h T {ERE VRS 2= A dh 4
Fig. 17 Variation of earth pressures on pile cap and between piles
with sizes of pile cap
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Fig. 18 Variation of pile - soil stress ratio during loading
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Fig. 19 Variation of average pile - soil stress ratio with sizes of

pile cap
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