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Tab.1 Design size and actual reinforcement arrangement and experimental concrete properties of tested beams
I\ 1] Z F1 A TREE+
it b/mm h/mm l/m ¢/mm

nd f,/MPa E./GPa fer/MPa fi/MPa
BC20-1 135 445 3.0 20 2414 409. 4 192 44,9 2.64
BC20-2 135 445 3.0 20 2414 409. 4 192 44,9 2.64
BC30-1 135 455 3.0 30 2414 409. 4 192 44.9 2.64
BC30-2 135 455 3.0 30 2414 409. 4 192 39.3 2.61
BC40-1 170 465 3.1 40 2418 381.1 190 39.3 2.61
BC40-2 170 465 3.1 40 2418 381.1 190 39.3 2.61
BC50-1 185 475 3.1 50 2420 399.4 188 39.3 2.61
BC50-2 185 475 3.1 50 2420 399. 4 188 39.3 2.61
BC60-1 200 485 3.2 60 2422 368. 3 201 46.5 3.04
BC60-2 200 485 3.2 60 2422 368. 3 201 46.5 3. 04
BC70-1 220 500 3.3 70 2425 366.7 194 44.9 2.64
BC70-2 220 500 3.3 70 2425 366.7 194 44,9 2.64
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Fig. 1 Change regularity of crack width along the depth of normal section of RC beams with different concrete cover thickness
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Experimental study of crack distribution of reinforced concrete
beams influenced by thickness of concrete cover

GUAN Jun-feng”'*, ZHAO Shun-bo'*, HUANG Cheng-kui'

(1. School of Civil Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Civil Engineering and Communication, North China University of Water Resources and Electric Power ,
Zhengzhou 450011, China )

Abstract: Based on the tests of 12 reinforced concrete (RC) beams with different concrete covers, the
crack spacing and crack width at various heights in the tensile region were measured under several
loadings of serviceability state. The effects of concrete cover variation on average crack spacing and
average crack width at different heights were analyzed, and the results show that in the range of the
bottom surface to 1. 5a,, the average crack spacing and the average crack width increase with the
thickness of concrete cover ¢ increasing. The positions of maximum crack width were given: occurring
at the bottom surface for RC beams with ¢ = 60-70 mm; with ¢ =40-50 mm also occurring at the
bottom surface, but at the web of beam it is wider; occurring at the web with ¢ =20-30 mm. The
relationships of crack widths at any position in the tensile zone and at the reinforcement level on the
side surface of beam were studied, and by theoretical and statistical analyses, a method is proposed to
calculate the ratios of crack widths between any position and the reinforcement level on the side
surface of reinforced concrete beams with different thickness of concrete cover. The results of

comparisons show that the proposed formulas agree well with the test data.

Key words: reinforced concrete; beams; thickness of concrete cover; crack distribution; ratio of crack

width



