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Reciprocating Shear Characteristics of Steel-soil Interface Based on
Discrete Element Method
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Abstract: The structure of overhead vertical wharf is increasingly used in the construction of modern
inland ports. The large-diameter steel casing rock socketed pile used in the wharf and the backfill
around the pile form a STEEL-SOIL interface. Under the action of repeated loads such as ship berth-
ing, the reciprocating shear behavior of the interface affects the bearing capacity of the pile foundation.
Using particle flow software and the discrete element method, the reciprocating shear characteristics
of the steel-soil interface are simulated by changing the movement modes of the contact surface. The

effects of contact surface type, shear frequency and shear amplitude on the reciprocating shear charac-

*

878

We#s B #A:2019-12-18; & 6] A 8 : 2020-06-28

EEWA . BHEE AP LR EH (2018YFB1600400, 2018YFC1504700) [ % [ AR B2 3 4 1 H (41530640) 5 KT
FERL W SE 5 BT AR R I H (este2018jeyjAX0559) | 1 [ 1 57 A 15 H (DD20189270) | H K 3¢ 8 A 2 BiF 57 £F 3L
FAH 341 H (2018S012) ¥ B

EEE A R (1985—) , I, B4z, Wi o EZNFH T KR 2 M6 15 7 0 I8 B0 A5 A0 KO ASE 40 15 A DG
7% o E-mail: liangyue2560@163.com



teristics and the change of interface energy are studied. The results show that the shear area and shear
stress distribution of the specimen are greatly affected by the type and roughness of the contact sur-
face; for the same type of contact surface, the larger the normal stress is, the larger the shear area will
be, but there is an upper limit to the increase in the shear area; the main active area of the shear stress
is in the middle of the contact surface, and it increases with the increase of the normal stress; the shear
effect is the result of several factors; in the reciprocating shear movement, the porosity near each inter-
face decreases with the increase of time step, and the porosity near some interfaces fluctuates periodi-
cally; the shear frequency and amplitude have little influence on the porosity near the interface; most
of the boundary energy is transformed into strain energy, and a small part is converted into friction en-
ergy; the transformation is affected by the interface type, interface roughness and other factors.

Keywords: steel-soil interface; reciprocating shear; discrete element; particle flow simulation; rough-

ness; porosity
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Fig. 1 Schematic diagram of shear box model
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Fig. 2 Schematic diagram after cluster generation
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Fig.4 Normal stress monitoring during loading of specimens
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Fig. 6 Verification of test and simulation results
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Fig. 8 Shear area distribution at different shear frequencies
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