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Influence of Transverse Flexural Crack
on Chloride Penetration in Concrete

Lu Chunhua , Zhang Shaofeng ., Liu Ronggui, Cui Zhaowei
(Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, Jiangsu, P. R. China)

Abstract; The mechanism for chloride penetration in cracked concrete and its major impact factors were
analyzed. As a result, a revised chloride diffusion model based on Fick’s LLaw was built by dual porous
medium model. Then several cracked reinforced concrete beams self-anchored with sustained flexural loads
were immersed in the 5% NaCl solution with the condition of dry-wet cycles. After 15 times of dry-wet
cycles, the rapid chloride testing (RCT) was used for the determination of chloride ion content of the
powder at each cracked sections. The test results show that: 1) with the condition of dry-wet cycles, the
chloride content will occur a peak in the surface 20mm concrete, so the depth for surface convection zone
can be assumed to be 15~20 mm; 2) when the crack width is less than 0. 3mm, the equivalent chloride
diffusion coefficient increases steadily, which agrees well with model's prediction; when the crack width is
larger than 0. 3mm, the equivalent chloride diffusion coefficient augments rapidly and influence of
convection on chloride penetration becomes more significant; 3) the deterioration factor for equivalent
chloride diffusion coefficient in flexural cracked concrete is directly correlative with crack width, which can
be expressed by second order power function or separate function.
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