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Numerical analysis of influence of stiffness of pile tip soil on shaft resistance

XI Ning-zhong®, LIU Jin-Ii*, X1 Jing-yi?
(1. Institute of Foundation Engineering, China Academy of Building Research, Beijing 100013, China; 2. School of Mechanics and Civil
Engineering, China University of Mining & Technology, Beijing 100083, China)

Abstract: Under the fixed compression modulus of pile shaft soil, the finite element method is employed to calculate and
analyze the changes in the bearing behavior of single pile as well as the unit stress status and displacement changes of the soil
around the pile under the circumstances of different soil compression modulus ratios of pile tip to pile shaft. A conclusion is
drawn that different stiffnesses of pile tip soil may change the vertical additional stress in pile shaft soil. Under the same pile
top displacement, the greater stiffness of pile tip soil is, the larger high-stress area of pile shaft soil above the pile tip is. With
the increase of the stiffness of pile tip soil, the shaft resistance in a certain range of lower pile shaft will develop. So the stiffness
of pile tip soil has an enhancing effect on the shaft resistance. Combined with the stress analysis of the soil unit around the pile
tip, the influence mechanism can be summed that the pressure damage and protruding effect of the pile is enhanced by the
increase of the stiffness of pile tip soil. At the same time, the constraint effect of pile tip soil on the displacement of pile shaft
soil is improve, so the confining pressure in a certain area of pile tip soil is increased and the shear resistance is strengthened,
and the shaft resistance is also increased.
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Fig. 1 Curves of Load to settlement of pile top
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Fig. 2 Variation of axial force of pile with depth
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Fig. 3 Variation of shaft resistance with depth
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Fig. 4 Curves of vertical additional stress o, and ,,
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Fig. 5 Curves of soil displacement and deformation
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Fig. 6 Effect of stiffness of pile tip soil on state of stress of a soil

~—— On

~—— ow+éAc.

element

1€ B TT IR RS T 2 e | B N o, 5 K
R o o BAREAKSZ RE A AN, R B A R A
Ao, IR/, TIARSE )52 R B, 7K R s
A EAo, K/NIARAK, b & NI ) R4 £ <1
AT SCA BRIT /A ml N s (85 A gt J2 2 ) AN T 14
K, WEumPH B i . SO, AEAARAE R 52 HAT A 24
W R LRSI SRS, AN TR 3 B A, BHLLE
RIS KA RN, d TR L E RO, H 48
ATCRET TN, S IRZYR A AR 7] R AL A2
DRLE, Ak = E W EE RIS N, B3 S BOEAR S2 R
S5 R S 4 5, e b FR AN A4 R e 38 BELA 20 TRA R

P BOA A 00— 2 ¥ P e A % e R Sz g 4K
Ao, BIPRERAMMEAE, RIE LN, Wi 6
(b) P

ME 7 HARREE R IE AT A o> 7, BEHA
s 0 - AR TR 5 FEAF RN GR,  ASCHRZ Jybtin £ J=
P 250 A i 0] = 187 BEL 9 8 9 5

MERYE B, AR A7 N4 SR I 4 1
PUBY SR ERAH R, T AR PUBT sR AR fL AR S £
WRRL T PIRZS RIS A AR 52 o ki L AR LEAE 52 far T A7
(52 O L0 ebO e N w1 oy [ R i n NG P2 I R A
ARG R o AR RS HIFT REPE R SE B AFAE ) . AT
A7 BR 76 73 # 48 Rt 3 WA R A o R W BE 2 S -
Hh R ] IR Ay AR AR . AE R —HETRAL R A DL T
A e S W RERSOR, A S~ T A E AR s %27 X9
[EV PN

) O 0= o

oEAc. O O, a.J+ Ao.

7 HEum = R X A ] 1 44 B T B )58 R 2N
Fig. 7 Effect of stiffness of pile tip soil on shear strength of a soil

element within certain range of pile tip
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