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Tests and Parametric Analysis of Shear Bearing Capacity of Epoxy
Joints in Concrete Cap Beam
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Abstract: The split-joint is a weak link in a segmental prefabricated concrete cap beam. To study its shear bearing capac-
ity, shear performance tests and finite element simulation analysis were carried out on the key tooth epoxy joints in the
cap beam, and it was found that the simulated shear load-relative slip curves and the cracking failure pattern were in
good agreement with the test results. The parametric analysis of epoxy joints was performed using finite element
models, and the influences of lateral compressive stress, concrete strength grade, internal reinforcement ratio, and the
number, depth and inclination angle of key teeth on the shear bearing capacity of epoxy joints were discussed. Results
show that the failure pattern of the epoxy joint under the shear force was brittle failure. The shear bearing capacity of the
epoxy joint increased with the growing lateral compressive stress, concrete strength grade and internal reinforcement
ratio of key teeth. In the cases of the lateral compressive stress rising from 1 MPa to 9 MPa, the concrete strength grade
rising from C40 to C80 and the internal reinforcement ratio rising from 0.5% to 2.6%, the shear bearing capacity in-
creased by 71.3%, 22.3% and 14.8%, respectively. Since all the number, depth and inclination angle of key teeth had a
great impact on the shear bearing capacity of the epoxy joint, it is recommended that the number of key teeth should not

exceed 3, the depth should not exceed 105 mm, and the inclination angle should not exceed 45° in actual projects.
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Based on the Gopal formula, a practical calculation formula for the shear bearing capacity of epoxy joints was also es-

tablished, and the values calculated using this formula agreed well with the test results and finite element analysis

results, indicating that it can be used to calculate the shear bearing capacity of epoxy joints.

Keywords: epoxy joint; finite element simulation; lateral compressive stress; key tooth inclination angle; shear

bearing capacity
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Fig.1 Dimension and reinforcement layout of specimen
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Tab.1 Design parameters and measured shear bearing
capacity of each specimen

WA |l | BT | EAIA | BUBTRER | WRAIEE/
S| GRS h/mm 0/ (°) J1/KN mm
ES-1 35 45 3122 2.50
i ES-2 35 15 3129 2.65
ES-3 35 30 3207 3.30
ES-4 35 60 2 862 2.60
) ES-5 70 45 3311 2.18
ES-6 105 45 3539 1.83
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Fig.2 Failure modes and distribution of cracks for each
specimen
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Tab.2 Parametric values of plastic damage model
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Fig.3 Finite element model of specimen ES-1
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Fig.4 Comparison of shear load-relative slip curves between FEM and test results



<372+ RHRZ 24 (A R 2 5 TR AR

H58E H4aH

®3 ARTHAELERIILL

Tab.3 Comparison between FEM and test results

i ViR B BRf7 RS
gie REES I W | RE | e
kN R mm e ]
ES-1 3135.8 0.99 2.69 1.08
ES-2 31813 1.02 2.64 1.00
ES-3 3269.6 1.02 3.19 0.97
ES-4 27363 0.96 2.64 1.01
ES-5 32893 0.99 2.38 1.09
ES-6 35273 0.99 2.20 1.20
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Fig.5 Comparison of damage modes and distribution of
cracks in failure state
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Fig.8 Influence of internal reinforcement ratio of key teeth
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