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Model test study of anti-pulling property of X-shaped concrete pile
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Abstract: Comparative test study of anti-pulling property of X-shaped pile and circular section pile with constant section is carried
out in the self-developed large-scale soil test model chamber. The distributions of axial forces, lateral frictions and displacement are
analyzed. the lateral surface of The X-shaped pile is 31.5% greater than the circular section pile; but the distributions of lateral
friction force along pile shaft are almost the same, which consist of two different zones, raising zone and decay zone. The friction
force is fully exerted from 1.5 m to 3 m away the pile head, and the minimum value and peak value of X-shaped pile in the area are
larger than circular section pile. Under the same settlements, the lateral friction force of X-shaped pile is greater than circular pile.
The results show that the ability of X-shaped pile to resist uplift force is 16.7% higher than that of the circular pile.
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Fig.1 The cross-section of the pile
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Table 1 Mechanical parameters of soils
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Fig.4 The size of the pile’s cross-section under
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Table 2 Section parameters of test piles
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Fig.5 Sketch of test loading equipment
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Fig.6 Load vs. the displacement curves line of the pile head
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Fig.8 Curves for the axial force along the pile body
varying with the change in load

4.3  HEAnEERH
P00 PEE L7 P 418 48 T 11402 0 AR T 75

Dinp =N; =N,

i+1

(D

X py AEE WIS A i+ 1 AN B R AR
GAEERH 75 N, RS i NWHRIME G ) N, R
551 AN AR S .

B9 2 X BRI EERE A8tk it e, il (1D
THR 2R, ek TAFEGEAE - X TEAEAE
TEBE AR SZ 20 I EERR g Bl 9 vl L, #EAS
A 8 BEL 3 AT B (1) A8 A — > S ST T 48 K P
WM RN, FE 1.5~3.5 m AR KN S i
AR EERE 7 (KN, X A% 6 ) f /IME AT
AR KT IRTEAE, AR50 X T T 52 00 B BH
FITEAE K 15%~20%, LSRRIk AE 115 i 4h
SRR B30, X TEME 00 AR BH 7 A HE I AE SR
2.5~3.0 m4&b, TEVEPE IR 2.5 m4b, 4b
TERESHh B, MEERE 8O K3 e i . 4 EERH
JIHENFEIRIXIEI, BEBH ) TR AR R,
13 4D PR L g i e DX S5 AR A P

MIEERH F7/KN
0 5 10 15 20 25

0
1
£ 2
i
< 3
=
o 4
5 —-256kN  ——60.6 kN
=306kN — 65.6kN
—+356kN —=70.6kN
--406kN -#756kN
*456kN  —& 80.6 kN
--506kN —=85.6kN
——556kN
(a) X JEHE
I EERH 77 /kN
. 0 5 10 15 20
1
8
=2
IS
H g
5 —--256kN  —+—55.6kN

—#-30.6 kN —60.6 kN
—4+356kN —65.6kN
—--40.6 kN —-70.6 kN

*—456kN -#75.6kN
—-50.6 kN

(b) AR

B 9 ZRTHI A U AR FE ) 224k i 2

Fig.9 Curves for the lateral friction force of pile
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