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Load transfer mechanism of socketed piles considering shear dilation effects of
soft rock

ZHAO Ming-hua, XIA Run-yan, YIN Ping-bao, YANG Chao-wei, XU Zhuo-jun
(Institute of Geotechnical Engineering, Hunan University, Changsha 410082, China)

Abstract: For the socketed piles under vertical load, pile-rock joint shear dilation effect has a great influence on side friction.
This issue is based on a nonplanar failure model of pile-rock joint. Firstly, the value of shear force is solved when asperity fails
by means of the slip-line field theory, and the corresponding shear displacement is obtained. A shear function is established
based on the shear dilation mechanism, and the comparison with the experimental results shows a good correspondence.
Secondly, based on the derived shear function, the load transfer equations for the pile are established considering the dilation
effects, and the expression for load transfer of the pile is deduced. Furthermore, the effect of several parameters on plastic shear
force is analyzed, such as joint roughness and rock strength and normal stiffness. Finally, a project is taken as an example, and
the load transfer curve of the pile is calculated and compared with the measured one. The results are in good agreement with the
measured data, which verifies the availability of the proposed method.
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Fig. 1 Sketch of shear failure model of asperity in soft rock joint
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Fig. 2 Obtuse angle slip-field model of weightless wedge
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Fig. 3 Mohr circle of stress with unilaterally loaded wedge

T A — A RS A, R BT DA A%
[ 25 = ARV A o B 4 R B = Sy T AR A BY
Mo, B4 A N = AR AR A, o, AR
LA B A T PRV i) g o AR L 4 B LA SR AR AT
FNBYINLAS B i K DG R

Ar=Astanf 4)

A, Ar RoRIE R IR, As RoRBTUIL IR, 6
RN -

Ar
A
&
g
e

24
4 N = f ARG IR RY BT BKER
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Fig. 5 Comparison of predicted and measured shear force curves
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Fig. 7 Effects of joint roughness parameters on plastic shear force
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