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Experimental study on shear performance of reinforced concrete
beams with 635 MPa hot-rolled high-strength steel bars

YE Fan', LIU Yong"?, WANG Jingfeng'?, SHEN Qihan"?, DING Zhaodong'"*
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Key Laboratory of Civil
Engineering Structures and Materials, Hefei 230009, China)

Abstract: In order to study the shear performance of reinforced concrete beams with 635 MPa hot-
rolled high-strength steel bars, nine specimens are selected for shear tests and the influence of differ-
ent parameters on the shear capacity of the specimens is obtained. The research results indicate that
the shear capacity of the specimen increases with the decrease of the shear span ratio of the specimen
and the increase of the concrete compressive strength, longitudinal reinforcement strength, stirrup
strength and stirrup ratio. As the shear span ratio of the specimen decreases, the shear ductility of the
specimen will deteriorate; however, as the concrete compressive strength, longitudinal reinforcement
strength, stirrup strength and stirrup ratio increase, the shear ductility of the specimen will also in-
crease. The shear capacity of reinforced concrete beams with 635 MPa hot-rolled high-strength steel
bars was calculated based on the current specifications and compared with the tested results. It is
shown that the Chinese standard overestimates the shear capacity of reinforced concrete beams with

635 MPa high-strength steel bars, but there is still a certain degree of safety when used in design. The
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US standard tends to be conservative for predicting the shear capacity of reinforced concrete beams

with 635 MPa high-strength steel bars. Finally, based on the Chinese standard, considering the influ-

ence of longitudinal reinforcement and the compatibility between high-strength stirrups and concrete,

a revised shear capacity calculation method for reinforced concrete beams with 635 MPa high-strength

steel bars is proposed, and the calculated results agree well with the test results. This research pro-

vides a theoretical basis for the application of reinforced concrete beams with 635 MPa high-strength

steel bars in practical engineering.

Key words: 635 MPa hot-rolled high-strength steel bars; shear performance; shear ductility; shear ca-

pacity calculation method
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