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Model tests on pile-soil-cap interaction

.3 . syl
WANG Hao'" *, ZHOU Jian', DENG Zhi-hui
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Shanghai Civil Defence Institute of

Geotechnical Investigation, Shanghai 200232, China; 3. Underground Space Design Institute, SMEDI, Shanghai 200092, China)
Abstract: The results of model tests on pile-soil-cap interaction were presented. The soil displacement among the piles, contact
pressure on the base of the cap, pile shaft and toe resistance were studied. It was observed that the ratio of pile toe penetration to
foundation settlement decreased with the increase of pile number under the same foundation loading. With the same soil
displacement among the piles, the contact pressure on the base of pile cap was larger for the foundation with two piles than that
with single pile because of the enhancing function of the two piles on the soil capacity beneath the pile cap. The relative
displacement between pile and soils around pile shaft was developed from the pile toe and gradually spread to near the pile cap.
The relative displacement between pile and soils around pile shaft outside the foundation was larger than inside the foundation
at the same depth. The mobilization of shaft resistance and its ultimate value of the shaft inside the foundation were different
with those outside the foundation. With the same soil displacement among the piles, the vertical soil stress at the depth of pile
toe was larger for the foundation with two piles than that with sing pile, which resulted in larger toe resistance for the
foundation with two piles.
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Fig. 2 Foundation loading versus foundation settlement
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Fig. 3 Foundation loading versus pile penetration and soil

compression beneath pile toe
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Fig. 4 Variation of the ratio of toe penetration to foundation

settlement with foundation loading
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Fig. 5 Development of soil displacement among the piles for
caped pile foundation with single pile
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caped pile foundation with two piles
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Fig. 8 Development of relative displacement between soil and pile

for caped pile foundation with two piles
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Fig. 9 Development of contact pressure on the base of the cap with

pile penetration
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Fig. 10 Development of horizontal stress on pile shaft with contact
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Fig. 11 Development of toe resistance with penetration
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Fig. 14 Variation of unit shaft resistance with toe penetration
Pl 15 & O 132 1 B RN A0 B R i i 2% o el
FIWT L, FEARRIAAZTE T, AR S RN CEG Z 211
AE Ny FRE S UOBESEAIL J LA [, 17K 65 AR /) S 1
R/ F N 1T ABF & & t&i%i EAAE H.
AR (2 em), BGEIX LI 1E N g AH A o
MR M B oy B BE 0 bR RS BH O B A
g =0k, tanS ", pHIE A ST I, OB B RE BEL
S5 HEMSZ B0 IE D BB EEBIOE R CGCIR(1217R8 48 7R
TIX— B o DRI, AR AR P (0 (1 A ) 45 PR ) P
BHL 1 BT AE T 7 5 AR A (00 452 PR BE R 5

o
wn




9510 14 +

i AF. HE——K G ILEE I R R 1257

HEMIERE S)kPa
5 10 15 20

v o
T T T

WLATE e /mm
]

s+ -+ R G
e AURECH)

40 L = Ak A
15 MEfUIERZ SRR A SERZ A9

Fig. 15 Variation of horizontal stress on pile shaft with toe

penetration
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X T XUHESET, BRI AB PO T Ak Tk £ A,
DS AP F) P~ 22 0 P BEL ) B0 52 S M B Thi 2 i
X T HOBEERE, BERY EG PITIIEAL T ARG A, B
R EE B ) AL A E A A A TR Pk, A
14 W0, FERINAEIE A 15 mm A4, SUERER )
SRS A P BEL g sk 20 A B A B B BEL S (R s #,
PP it V) AP A0 R Ly D0 it 25 R N AR T B A% AT Y
K.

BeAh, FERSURITBL,  H TR A SN A BE A
Fr R KT G AT A AR RS, A G S i
DBEL & 5613 BUAAE, I WURESE Al (RO AN~ 5 BEL )
KT HpEsERt. MBaATRIAARTE IR RE, & & Ml
(R BELIEE A PR BRAR S, O OO0 BEL o 3 s, 3%
DLy FAAEHE A (- 24 U BELK T XU E S i o

FERUER 13 ' CEG MDA 1) H155, ABF
(RO EEBEL I AR %, DH URANEEREL )k 0 RS BL T,
S 14 AR BEAT AL B1S W A3 3 2K 6 ST S A
A 00 PRE BEL 3 B S N AR T 1) A R M 2 4 B 16 Ffs o i
PRI IL, FEEERETBE, ST BERE ) A AR 5K T
WO, SRR RIAASTE R AR, MU 2t —
AR JS JE N AR BRARA T A 0 T ) 00 PR BEL ) A AR
AWK A FH

(3) MEMIAT BBE RN AL T 1 e

AEV V8 SR S FEL g FUAE (0 B FEL g Bt ) N A2 T 1)
JEJ, 4 s R 6 SOk SOUUHE B A 238 £ 8¢t
FINAZTE I K R e B 17 fios. i nl WL, 7EARTR]
PIRIANAZIE &, AR HT Bt A & XSUE SR (1) A 7048
rBCE R Tk 6 SERERT, BUSS, BEERIAZRTER)
R, —H B WAL A 16 X R BEL 3 () 23 B K s
FEME 32 Ai R = DU AERE ot 3= i, wT AT
B BEAERIAARTE R, FEMFERIAAZIE T, ik
3 FUE SRt B PO BORE T HE KT 0UHE i

BEGTARAN
00 03 06 09 12

BB 33 uwe

PIATE e fonm

=R T AR
—e— PR LT

VO
= o

B 17 HER bR R A TR A AR

Fig. 17 Development of pile loading with toe penetration
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