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Bearing capacity tests on multi-type-pile composite foundation with rigid cap
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(1. Multi-Functional Design and Research Academy of Zhengzhou University, Zhengzhou 450001, China; 2. Department of Geotechnical

Engineering, Tongji University, Shanghai 200092, China)
Abstract: Based on two groups of four-pile field tests on a multi-type-pile composite foundation, the pile-soil stress, load
sharing mechanism and its development character of the multi-type-pile composite foundation are analyzed. Based on the test
results of horizontal displacement of deep soils in multi-type-pile stress and loading process, the theory of stress diffusion angle
of the multi-type-pile composite foundation is discussed. The problems of stress compound method in calculating parameters
for the bearing capacity of composite foundations are discussed. This work will contribute to the theoretical and technical

development of the composite foundation. Moreover, to solve these problems needs effective tests and filed measurements in

the future.
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Table 1 Parameters of soil layers
B eS| RS /m 35 JE E /m PRI IVFFEAE/kPa JE 415 1/ MPa FEGRPEVEAN
7 AT T -11.20 1.90 120 4.6 =)
7-1 et -13.30 2.10 120 7.1 el
9 b -17.00 3.70 280 24.0 1%
10 ik -19.70 2.70 300 26.0 {(i8
11 Bt ~23.60 3.90 280 20.0 i
12 b -28.50 4.90 310 28.0 i
13 AT T -38.90 10.40 310 12.4 i
14 ApliE -48.40 9.50 320 12.7 i
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Fig. 1 Layout of multi-type-pile composite foundation tests
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Table 2 Pile parameters in field tests

Kl HE e Tkt PR B BBERZERE

JEEEL /m /mm /mm
PHC1 C80 6.0 400 100
JE A PHC % fff
C80 6.0 400 100
CFG1 C30 16.5 400 100
K4 CFG ff

C30 16.5 400 100

% 3 CFG #£F0 PHC #EMFE 71 H5E 18 5 i PR D 45 AE(E

Table 3 Characteristic values of shaft resistance and end resistance

of CFG and PHC piles
CFG Pt PHC #t
2%
¢si/kPa gp/kPa ¢si/kPa gp/kPa
7 18 17
7 28 29
9 32 43 1100
10 36
11 32
12 38 500

T: CFG MEMESRAESS 12 )22 1 PHC BEBESRAESS 9 )2

2 RWERESR
2.1 BFHHamtesR
et CHESTHLIL A BERCARMTEY) (JGI79—2012)
WAL PHC 4 HE. CFG A HA A« 2 1R AE A )
h 367 kN A1 761 kN KA AR 4R (R 4), W
PHC #F R,=500 kN, CFG #i R,,=1280 kN. P& AHLL,
PR AT RIS T CFG HEA& 2 7 kst
R4 BEREESEELNER

Table 4 Results of vertical compressive static load tests on a single

pile
XERG dgRn KU BRERAK
1) ==
BERES ph AN fmm RAN
0001 32 1080 68.27 900
PHC 6000 24 1440 76.89 1200
400A95 :
0003 41 1080 80.00 900
0004 55 2760 68.49 2622
CFG# 0005 57 2208 62.81 2210
0006 54 3174 67.08 2898

Kl 2, 3 233k PHC #E5 CFG Bk i 2 far il 56
O-s Mgk, WHATLLAEH, PHC HE5 CFG AR )
FEAEAE 2> 929k 500, 1280 kN INf, A TR M2 W24
N 3.4, 2.6 mm. A5 WIPEREIA 2 AR ) R EAE AT
TR Tl e s B R AR T, — 3 AR T NI FE L
h 3.4/2.6=1.3. 1Z%{H5E ALK I 1.43 4H
AR
2.2 MHEAHESEFTRINER

(D fifgk - vike (p-s) &k

VU 5245 i R B 8 A AR B0 T, AR SCR[13] 77 7%
R, W G AR B RFE(E R 550 kPa. 1R46 1T
Frb R BN ZAE] 1100 kPa N BT PR, v
EFHE N —gimrak. 23RBS B, N
BRI AR AME ST A MO SERIR, e 2 e 28 1 fr A
1320 kPa.
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Fig. 2 O - s curve of static load tests on a single PHC pile

QN

0 500 1000 1500 2000 2500 3000
T T T 1

15+

30+

451

s/mm

60

75+

90 L
[ 3 CFG HESHiEs HfIAa O - 5 f %k

Fig. 3 O - s curve of static load tests on a single CFG pile
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Fig. 4 p - s curves of composite foundation tests
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Fig. 5 Typical distribution of axial force of PHC pile in composite
foundation
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Table 5 Soil stresses between piles under grading load

(kPa)
far B EL 141 24 | frERE 14l 24
T Hs 30 42 7 129 142
1 55 66 8 137 147
2 93 82 9 136 151
3 102 100 10 142 152
4 113 112 11 144 163
5 120 123 12 141 172
6 126 134 1 140 158
FT 6 HEMSHE LN S (3FEL 660 kPa)
Table 6 Pile top and soil stresses between piles
41 2
af s L wemw s N g
/MPa /AN /MPa /KN
bt n bt n
CFGHE  — 86 1360 — 89 1500
PHC #f 3.740  29.7 470 2470 184 310
FEA . 0.126 1 —  0.134 1 —

W5 PHC ME-V-38E - Ny B oy 5l oA 87.5/24.1 i
167.5/37, HIEH 3.6/1 $4 03 4.5/1, BLHIARE BT
CFG Bt 18 Jy Lzt v T2 3 ) B 1) PHC Bt (R
KW, BTN, CFG MR KIEEBH KT
PHC ¥,

TR0 2 (R 18] L)~ IELN Y T4 8 660,
1320 kPa I}, 23514 130, 157 kPa, Ja#& MHT#E 1) 1.2
B, WO N TS . SER, CFG HEIA
T IR0 1.91 4%, PHC B IS i 25 185 51 4
N 15445 RS R 3 A AR BRI 2 LA 2,56,
WL TN A R0 534 b 5 o AS [ 3 i AT (1) A
LRIy, ARMEE B S AR ) L R AR R, N ]
R LR 1) AR BRI AR TE I BE AR G o 3 — ) W 6o 22 4 22
HA MBI EI, &R AR ) R R
B e A EEE L. TR, 0T 2 hER
PERKEI RS AL, T B R B st Y. T A
BTGB

KT HMEHE LA (R 1320 kPa)

Table 7 Pile top and soil stresses between piles

41 5 4R
sf g T e e T
/MPa HAKN  /MPa W AN
CFG .  — 183 3240 — 152 3280
PHC #  6.21 44 780  5.12 30 640
FEA L 0.141 1 — 0172 1 —
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Fig. 6 Lateral displacement curves of deep soils
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Table 8 Maximum horizontal displacements of deep soils

BOOK RN BRSO RPN

WRHL PR il e Bt
s,/mm /kPa /m s/mm 5,/8

I cx;-1 6.4 1210 1.30 28 0.23
cx;-2 3.6 1210 3.60 28 —
I cx,-1 14 1210 1.35 39 0.36
cXy-2 7.3 1210 3.70 39 —

2 S R AARHE b BEREL X (s, PEAR S
1.3 m A2 B AR T AN TR E b RS IR LA
2 m A EREETI A  r Ar RE K, N ) KA RS
BEVA P Iz #is N (B 6 (a)). HiAEG 3.6 mAit,
BEE S SR G R B N, AR ARG IVER A
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B AT 28 14 I IX — X B R . R B AR = AR B )
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Fig. 7 Stress diffusion model of composite foundation
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