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Calculation Method of Bending Crack Width in RC Beams
Strengthened by Bonding Steel Plate

SHAN Chenglin
(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to control the bending crack width of reinforced concrete ( RC) beams
strengthened by bonding steel plate, the crack generation mechanism before and after reinforcement
was analyzed. The developing behavior of cracks was investigated through the whole loading process of
six simply-supported RC beams strengthened with steel plate. Based on the existing calculation
methods for crack width of RC beams, a two-stage calculation method of crack width was proposed.
Moreover, the theoretical calculating values were compared with the measured values of crack width of
the test beams in different loading stages. The results show that after a RC beam with cracks is
strengthened by bonding steel plate, the original cracks develop firstly because of the changes of its
cross-section geometric properties and load condition due to reinforcement. The calculation of the
maximum crack width under bending loading should be divided into two parts, and then the two
separate calculation results are superimposed to accord with the actual loading state. The control
position of the maximum crack width is at the original crack nearby the center of gravity of steel bars,
while not at a new crack.
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Fig.1 Schematic diagram of crack development of
RC beam strengthened by bonding steel
plate before and after reinforcement
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Tab.2 The theoretical and measured values of
crack width after the reinforcement

M,/ Y4 w,/ w,/ w,/ w,/
(kN+m) e MPa mm mm mm mm

2 0.200 16.5 0.004 0.015 0.003 —
4 0.200  33.0 0.008 0.020 0.006 —
6 0.200 49.6 0.012 0.030 0.009 —
8 0.204 66.1 0.017 0.045 0.013 —
10 0.383 82.6 0.041 0.055 0.030 —
12 0.503 99.1 0.065 0.075 0.047 —
14 0.588 115.6 0.088 0.105 0.065 —
16 0.652 132.2 0.112 0.130 0.082 0.070
18 0.702 148.7 0.135 0.150 0.099 0.085
20 0.742 165.3 0.159 0.173 0.116 0.100
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Tab.3 The theoretical and measured values of
crack width of the test beams
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