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Three-dimensional finite element analysis of negative skin
friction behaviors in pile groups with cap

: 1,2 1 . : 2
XIA Li-nong°°, MIAO Yun-dong, TAN Tie-qiang
(1. College of Civil Engineering and Mechanics, Xiangtan University, Xiangtan, Hunan 411105, China;
2. Department of Civil Engineering, Changsha University, Changsha 410003, China)

Abstract: The pile-soil interactions are constrained by the pile cap in pile groups with cap, while mutually independent in pile groups
without cap. The mechanism of negative skin friction variation in pile groups with cap is analyzed briefly. Under the condition of
groundwater level falling, the negative skin friction behaviors of pile groups with cap are analyzed by three-dimensional finite
element method. The analytical results show that the negative skin friction of pile groups with cap is generally similar to that of a
single pile: as the loads on cap increasing, the neutral point moves up, additional settlement increases and the downdrag decreases,
though there are differences between piles in different positions. The constraints of settlement of piles in various positions by the cap
are significant when the load is not large; so that the neutral point of piles are almost coincident. As the load increasing, the
deformation of the cap increases and the neutral points of piles become more various, lowest for the corner pile, second for the
perimeter pile and highest for the center pile. The negative skin friction of each pile in pile groups with cap mobilizes differently
along the depth. It is mobilized most fully for the corner pile, second for the perimeter pile and least for the center pile.
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Fig.1 Location of pile groups
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Fig.2 Subdivision of element meshes
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Table 1 Soil layer distribution and
physico-mechanical indices
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Fig.3 Distributions of skin friction before
and after precipitation
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Fig.4 Relations between load and settlement of piles
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Table 2 Table of settlement variation of piles
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Fig.5 Distribution of pile-soil displacement after
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Fig.6 Relations between load and location of
neutral point in piles

4.4 HES BRI

SR S N Gl M = (A E NP 7 N T
AEAE PP A (R E S fo K 1224k L 7 FRT LR
e FEANE G A A R, R A
B 5 s K AT DO B (AR P 25 B PR
B 5 K I3 (B KT BRI BITAROS AV (1 47E £ 4 ) B K
{Eo AEUREAE R A FRE B a5 Kl 1 BB 2801
ARk S BUAHBL e

1 IR, KOS BT SRR R S
(RIAEAPE A 2 A A B B K BRI K e 3o 1Bl
% ARG, A A P S e AR
gy, SUEERL Syl 3 EOHE B KB I 3980 o
4.5 AGXH M I RAEKIR

FEARTSCHI TR, AR X TR 57RERH ) Rk
AT —RE R

FEMTI A REd, 7RG 5 LA AT



53

SJJARAE - it A R BB BEL PR 10— A7 BT 70 891

BRI S . &S T LS AR L) L
FAT 2

A E MEREAR EAS b AR iR,
[IPRSE3- ALk VAR I ITDIN P G BB Y E NP s &S
WE- L ARG RS s SR A7 BT 1) 67 BE BHL ) IR R 4
7E LB /N T 300 kPa I, A7 BAF TR LT
AL, LAk S AR L PARE, AR M7
BT 400 KPa i, A E AR DRI 4G IR
BRI, RS B A T AR A A
WIS o I TR S NI B AT BRI, FEmr 2808/
I, REARGHRICARN, FEA Ea] L2 AT
T4 BRI, 7 & A S B I 4A HH I — e AR T,
M5 1A BRE TR AR R BZE 5 2Ei 5 i
TS B ) SUBEBEL  R I E

1000 p > iKHEARUE
—a— p BKJE
800 | —‘—c%ﬂ()ﬁ
Z —— i KT
X oo | TP
= —e— ¢ [&KHY
=
u 4 L
~ 00
e
200
0 . L L . )
0 100 200 300 400 500
faf 3/kPa
B 7 FrERSERARAKKR

Fig.7 Relations between load and maximum axial force
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