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Correlation Between Crack Widths and Deflection in Reinforced Concrete Beams
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Abstract

The member deflection is one of the most important considerations for the serviceability evaluation of reinforced
concrete (RC) structures, and the concept of the effective moment of inertia has been generally used for its estimation.
However, the actual service load applied on an existing RC beam may not be easily obtained, for which the estimation of
beam deflection by existing methods can be difficult to obtain. Therefore, based on the correlation between cracks and
deflection in a RC beam, this study proposed a method to estimate the deflection of RC beams directly from the condition
of cracks not using the actual loads acting on the member as its input data. The proposed method extensively utilized the
relationships among sums of crack widths, average strains, and curvatures, and modification factors obtained from
regression analysis were also introduced to improve its accuracy. The deflections of members were successfully
estimated by the proposed method independent from applied loads, which was also easy to apply compared to the existing

methods based on the effective moment of inertia.
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Table 2 Details of specimens

Specimens Notation L aio?hcé ethni: e(ff Number and Diameter 4 5 p noenxel)sdt stnecnece& of
(MPa) bar (mm) of Bar () de—bonded bar
AO G—X-13-A0 4-D13 508 0.0066 0
A0 G—-X-16-A0 5-D16 995 0.0128 0
X AO G—X-19-A0 40 3-D19 861 0.0111 0
A3 G-X-19-A3 3-D19 861 0.0111 3 EA
G A0 G—-X—25-A0 24 2-D25 1014 0.0131 0
AO G-Y-13—-A0 4-D13 508 0.0070 0
AO G-Y-19-A0 3-D19 861 0.0119 0
v A3 G-Y-19-A3 60 3-D19 861 0.0119 3 EA
A0 G-Y—25-A0 2-D25 1014 0.0140 0
A0 H-X-13-A0 4-D13 508 0.0066 0
A0 H-X-16-A0 5-D16 995 0.0028 0
X A0 H-X-19-A0 40 3-D19 861 0.0111 0
A3 H-X-19-A3 3-D19 861 0.0111 3 EA
f A0 H-X-25-A0 70 2-D25 1014 0.0131 0
A0 H-Y-13-A0 4-D13 508 0.0070 0
Y A0 H-Y-19-A0 60 3-D19 861 0.0119 0
A0 H-Y-25-A0 2-D25 1014 0.0014 0
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