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Calculation and analysis of composite pile-soil stress ratio of composite foundation

with capped rigid pile

LEI Jin-bo'?, JIANG Hong-dao’, ZHENG Yun-yang', ZHANG Shao-qin', KUANG Sen-bao'
(1. Department of Civil and Architecture, Nanchang Institute of Aeronautical Technology, Nanchang 330034, China; 2. Civil Engineering

Institute, Hohai University, Nanjing 210098, China)

Abstract: The conception of stress ratio of composite pile-soil was put forward on the basis of test data of composite
foundation of rigid pile with cap to describe its mechanical behavior. Based the on soil mechanics, elastic theory and some
reasonable assumptione, adopting the method of the equal settlement section, considering the pemetration of top and fir of pile,
the calculation formula of composite foundation with capped rigid pile was proposed, which showed the characteristics of
layered soil and its 3D settlement deformation. The spacing and length of pile, size of pile cap, modulus of cushion, modulus of
underlying soil layers, modulus of soil besides pile caps and K, were discussed with practical engineering example. It was
shown that the optimized design of the composite foundation with capped rigid pile could be performed with the method.

Key words: rigid pile with cap composite foundation; composite pile-soil stress ratio; equal settlement section; control

settlement; soil beside pile caps
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Fig. 1 Loading and deformation of composite foundation with
capped rigid pile
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Fig. 2 Forces acting on soil element
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Fig. 3 Forces acting on composite pile element
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Fig. 4 Forces acting on soil element around composite piles
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Fig. 6 The relation between the spacing and n
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Fig. 7 The relation between the length of pile and n
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Fig. 8 The relation between size of pile cap and n
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Fig. 9 The relation between modulus of cushion and n
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Fig. 10 The relation between modulus of soil and n
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Fig. 11 The relation between modulus of soil and n

115
110
109
= 100

L 1 1 1 J

L L
0.40 (.45 0.50 (].5_?{2.6{1 0.650.700.75

E 12 MENDREYS n XF
Fig. 12 The relation between K, and n
TR, SRS S LR, E R AR R
WHLG . MAZSPEFERE, v MIPERE 52 5 L i A
S g A2 PR R ] A £ R A8 i ol AR PR 7K 3K R
2, DURERERE R o DR F-fs MR Bk 52 5 b ik ] DA BLIK



W

W, SF. PRE ST A MR ST B ) BUI TS RGN 3 A b 1305

SR e ] - A 5 B AR 23 el B S T AP B
A HAR, BEATHARBE S G A Bt

(2) BEKHISEm: Wk 7 Pos, RNt
BEBEICHINMTZE WG R, MEAGBIC, S BEA K IE )
AT BB, B o) A48 (K gy B3OS, B 1) 1
RV s/, R, NIEREA BB, 78
G R 1) - A4 ) g 1

(3) BEMESTRSEm . il 8 Pion, Kb EoRs
G w ALk VNS RINE DNTRES: N T

(4) BIZAIEBRRGEW: Wk 9 PR, A
g B AR R AR TR (T B WY K. R AR
U7 PN R N <L NP B Y 1% 75 U L B
fili, HT S BEAR LB IR ) L A A TR KA 2,
PER TS5 AR A A3 AIUBOR BRI 1) - A 2041
Al BRBEZ I/l ARG S A BE L N g LERE K TR

NIRRT BREEMORE, S0 R AR 8] A AR AT
.

(5) FEMNZRAATEEA g WE 10 Pios,
AP N B T ENZ AR TN, H5Z
LM BORAS SR

(6) B ) LA TR i W 11 P,
SLATHE N Ve Bt A 1 1) - e 2 2 S £ A7 ik
Avo BEMEE) AR TR RO, JENIEERE R, REZMH
st , SNl R ).

(7) WO RSN W12 R, Sk
RNV TR IS -6 UNIPES: 2. N Ll
Je DAREIER, L ARR A EEEE A/, BEDE ) A4 R
TR, Sr AR AT Bk, S5 N ) LY
Ko

6 4 it

(1) A SCHES A R B 52 A M S 53 2 0 L7 )
WA A S e AR IR A PEISE I, R S ot
IR AN 350 R | 52 4 M HE 4% i) = 4 T WA A8 T,
SRR, B, BT, BN, R

FeAb RIZPRL R REF R AR, & R R
FEpT A R ILER G A SORH 18, TREP Sk
LN LR IR G S, N — 2P
KR LR . Se BRI A, LRENS Se i
H AT TR B 5 B 1 g B R 5

() AEIASCI %, n DU R e e B 54
FER) S A ME N O ECARL, 5E AFE R ) A4 i 4
AT 28, LAy o R T SR R 1) A g U B b
DASERA S e B 52 45 M R ) B OB it

(3) WTELR R A R AT e i 52 5 s S A v
Vo S YA AT A O ) R RRE IS R DL S5 hE
TR, A HENR ) AR AR, AT
TOUR A J 325 SR 1) A R0 o A AL i 2 B T
Je it R IR H 1, K BREE R B 1) - 44
HIARBAEH -

4) ZITFEAER TR . A S A b
N3 BTSRG0T o

SE k-

[1] ik, R, %640, %6 PTC R Plsibk & & IR 5
WFFE[]. 5 L TR, 2005,27(6): 652 - 656.

[2] At g DG, S, s 8 LRI 5045 Hb S 1 R g LU i)
PSS ST o 4 05, 2004,25(5):814 - 817.

[3] a5, MRA. CFG SIS LGB THSE A P 5E 0.
A1 )2 5 TR, 2002,21(7):1084 - 1086.

[4] fraglE, AR, B, b b pE A A A M ST R T
SRaE YT (0], R A e B 4R, 2001,7(4):252 -
257.

(ST IR & 7 G s T 7 o = A\ | e e N A i L 7
£, 1998,

[6] A=WEr. AL A AR FL e B TR SR M. dbat: oh [EE S Tl
AL, 2002.

(71 [EWIAL, SKAHI. CFG # 5  H iE4 AR Je TR S M. db st
o [ KR K L R A, 2001





