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Tab. 1 Parameters of pile and soil

25 +REE/m FPER/ MPa bEL/NEA A K M B/ (kg - m™?)
W OR+ 3.3 5 0.35 0.083 0. 008 0. 74 1790
I e A+ 6.7 7.5 0.35 0. 127 0.018 0. 884 1 790
R 20. 8 18 0.35 0.115 0.01 0. 984 1 900
b 39.4 30 0.3 0. 101 0.02 1.15 1 840
FLRD 49.8 35 0.25 0. 189 0. 02 1.418 2 000
i 3x10% 0.17 2 300
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Fig.2 Area of side load Fig. 3 Comparison between test results and calculated values by FEM
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Fig. 4 Distribution curves of skin friction of pile Fig. 5 Circumferential distribution curves of skin friction of pile
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of pile under different s moment with change of s
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Fig. 12 Distribution curves of moment of pile under different s Fig. 13 Circumferential distribution curves of skin friction of pile

under different s

2.3 KEFEITERVERE R 17
PRAFARP AT 85 3 8RN HUAE k=0, 67 FAZIEE] 4 m A28 BERAR LU 40 B R F) 60, &l 14 F1 15
UL B AR LIS AR b 670 PR L 2 sl ), sl S i 4 S AR ek (B N A 22 . BEON S 748 1 EE
RH 732854 K i bt T A B A R AR e, BB 15 FEL 16 BT UL A B 2570 Bl 4 A58 L A/ N /)y, e
Wl /NI S AR (H /N R a2 I 17 T L EE BEL T 9 A ) 43 A 1 O, BE AR AR B B S £

JEE B 390N , TEE BH T 1SR
MIEERH J7 7 kN

glo 0 10 20 30 220 :;(5) 7
F 200 S SRS 130 =
1or —o—1/D=40 z a5 =
——1/D=45 < 35 =
£ 20 -=-1/D=50 @ 180 -4.0 =
= —+/D=55 : 455
30+ = w W
ﬁ —==[/D=60 K 160 5.0 &
% ol 1% =55 ;E
5 140 . - -6.0
T A\ . 40 45 50 55 60
60 L T ) K&
& 14 R[RICAR LU AR 2 BEL 7 5 T BE 431 1t 46 15 RO B JEE B B AR L ARt 2
Fig. 14 Distribution curves of skin friction of pile under Fig. 15 Curves of maximum negative skin friction with change
different L/D of L/D
25 5 / (kN + m)
4150 =90 30 30 90 150 210
]
10 =
= =
g 20T —o—1/D=40 B
= | = [/D=45 =
301 ] -=-1/D=50
0 ——1/D=55
40 == [1/D=60
B _6 1 1 1 1 1 1 1 J
0 1 2 3 4 5 6 71 8 9
60 & P L
B 16 R[4 T B s VR R 43 ik BT AR AR RO EE BH T3 i B ER 18] 73 A 26

Fig. 16 Distribution curves of moment of pile under different L/D  Fig. 17 Circumferential distribution curves of skin friction of
pile under different L/D
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Fig. 18 Distribution curves of skin friction of pile under different n
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Fig. 19 Distribution curves of moment of pile under different n
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Numerical analysis of bearing capacity of super long
pile subjected to side and lateral loads

LIN Xiao-cheng, YAO Wen-juan
( Department of Civil Engineering , Shanghai University, Shanghai 200072, China)

Abstract: A three-dimensional numerical model for pile-soil interaction is established, based on studies of the
bearing capacity of a super long pile under side and lateral loads. And the varying law of skin friction and moment
of the super long pile is analyzed. The analysis results show that the increasing of the ratio k£ of the lateral load and
the side load is effective in reducing the negative skin friction; furthermore, the critical ratio £ is 4. The negative
skin friction and moment decrease as a result of length-diameter ratio decrease. Moreover, the critical side load
distance s is 8 m. When s <8 m, the negative skin friction decreases as a result of increase of s. When s >8 m, it
almost has no effect on the negative skin friction. The bearing capacity of the super long pile can be effectively
improved by decrease of stiffness ratio of the pile and soil. Meanwhile, by using multivariate nonlinear regression
analysis, the expressions of the minimum skin friction on different factors are achieved. Then the minimum skin
friction with different combinations of factors can be predicted by the expression. Thus the negative skin friction can

be avoided effectively.

Key words: super long pile; side load; lateral load; skin friction; stiffness ratio of pile and soil; multivariate

nonlinear regression analysis
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