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Flexural capacity analysis of the hogging-moment region of the
composite beams strengthened with NSM-CFRP rods

LI Xinkai, GONG Weikang, YANG Guotao™
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: Based on the flexural test of the hogging-moment region of steel-concrete compos-
ite beams strengthened with near-surface mounted (NSM) CFRP rods, the failure modes in
the hogging-moment region of strengthened composite beams, the cross-section strain distri-
butions and the laws of strain development in CFRP rods were analyzed. The strain of the
midspan cross-section of the strengthened composite beams and the midspan deflection are
deduced through theoretical calculation, and the method is proposed for calculating the load-
carrying capacity of the hogging-moment region of the composite beams strengthened with
NSM-CFRP rods. The results indicate that the CFRP rods did not show apparent strain hys-
teresis behavior in the bending process of composite beams, and the strain distribution in the
midspan section of the strengthened composite beams was almost linear. The derived flexur-
al capacities of the hogging-moment region of the strengthened composite beams based on
the plane deformation theory are in good agreement with the test results, and the calculation
results are on the safe side, with an error of no more than 13%.
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