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Tab. 2 Roughness of each working condition
o S H
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n/ V./mm?® R/mm

| 0 14530.0 0

II 3 14530.0 0.196

Il 6 14530.0 0.393

v 9 14530.0 0.589

V 11 14530.0 0.720
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Tab. 3 Working conditions of direct shear test

T HUBERE R/ mm & F N Jj o /kPa T MU R/mm &[N )0 /kPa
1 0 50 9 0.393 100
2 0 75 10 0.589 50
3 0 100 11 0.589 75
4 0.196 50 12 0.589 100
5 0.196 75 13 0.720 50
6 0.196 100 14 0.720 75
7 0.393 50 15 0.720 100
8 0.393 75
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Fig. 4 Shear stress-displacement curve of friction pile-sand interface
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Visualized test study on shear characteristics of
friction pile-sand-soil interface

JIN Jiaxu', YUAN Shihao', LIANG Bing', LI Shiwang"?, LIU Jiashun', ZHOU Kelin'"*

(1. College of Civil Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China;
2. China Construction Land Sea Investment Development Company, Tianjin 300000, China;

3. Zunyi Qianbei Highway Construction Development Investment Co. Ltd, Zunyi 563000, Guizhou, China)

Abstract: The shear characteristics of the pile-soil interface seriously affect the side friction of the pile
foundation, and often cause engineering disasters such as the instability of the pile foundation. In
order to study the influence of friction in sandy soil area on the shear characteristics of the pile-soil
interface, a self-designed visual experiment on the shear characteristics of the sand-concrete interface
under different roughness conditions was carried out. The self-designed visual experiments on the
shear characteristics of the sand-concrete interface under different roughness conditions were carried
out, and the influence of the roughness on the sand-concrete shear characteristic parameters and the
particle change law of the shear zone was studied. The test results show that with the roughness
increases, all of the parameters, such as shear strength, friction angle, shear stiffness and residual
strength, increase significantly, with the largest increase of 49. 49%; cohesion first increases, and
when the roughness exceeds 0. 393mm, it begins to decrease; roughness and normal stress are one of
the factors to affect the thickness of the shear zone; and the critical relative roughness of the contact
surface is 0. 393mm. The research results have a certain significance for improving the design
reliability of friction piles in sandy soil areas and improving the macro and mesoscopic mechanism of
pile-soil interaction.

Keywords: foundation engineering; pile-soil contact surface; shear characteristics; roughness; shear

strength; shear zone



