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Experimental study on flexural behavior of normal section of beams
strengthened by secondary reinforcement with section enlargement

GUO Sheng', HUANG Jinwei', XIANG Fuwen', GE Juntong®, WANG Zuocai®, JING Yueling®
(1. China Railway Siyuan Survey and Design Group Co. , Ltd. . Wuhan 430063, China; 2. School of Civil and Hydraulic Engineering,
Hefei University of Technology, Hefei 230009, China; 3. School of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China)

Abstract: To explore the improvement level of the flexural behavior of the normal section of the reinforced con-
crete beam strengthened by secondary reinforcement with section enlargement, experimental studies were con-
ducted on unstrengthened beams, beams strengthened with bonded steel plates for the first time, and beams
subjected to secondary strengthening by section enlargement. The effects of various strengthening methods on
the bearing capacity and deformation performance of the beams were evaluated by analyzing the load-deflection
curve, load-strain curve of steel bar and concrete, crack distribution and failure mode. The results show that
the secondary strengthening by section enlargement can effectively enhance the flexural capacity and flexural
stiffness of the beams. The ultimate load of the beams with secondary section enlargement increases by 112 %
compared to the unstrengthened beams, and by 49% compared to the steel-bonded strengthened beams. Ad-
ditionally, this method effectively reduces the stress level in the longitudinal reinforcement of the original
beams, with the strain in the original tensile reinforcement decreasing by 75% compared to the unstrength-
ened beams. The strain distribution across the normal section of the concrete in the beams subjected to sec-
ondary strengthening approximately follows a linear pattern, which is consistent with the plane section as-
sumption. Finally, the bearing capacity formula of the beams strengthened by secondary reinforcement with
enlarged section was deduced, and the calculated values from the bearing capacity formula show good agree-

ment with the experimental results. This study offers reliable design references for engineering applications.
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