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A Study on the Permeability and Chloride lon Penetration of Concrete
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Abstract

The permeability of concrete influences the durability of concrete remarkably. This paper describes
a programme of permeability tests carded out to determine the differences between permeability
coefficients derived using water, oxygen and chloride ions. Tests have been caried out on three
concretes having water/cement ratios of 0.45 055, 0.65 to measure their water, chloride-ion and gas
permeability coefficients.

The test results indicate that the pemmeability of concrete increase with the increase water cement
ratios. The water and gas permeability coefficients is presented from 1.43x107° to 19.01x10™°m/s
and from 088x10™ to 1.59x107®m® for concrete of different water cement ratios. The current
intensity passing through the concrete is presented from 4504 to 4920 C.
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i w/C Unit Weight (kg/m°) Slump Air Contents
Test Series o o

(%) Cement Water Sand Gravel (cm) (%6)

N45 45 462 208 604 972 8 1.6

N5 55 351 193 731 978 8 1.7

N65 65 308 200 769 956 8 1.4
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Water-Cement Penetration Thickness of . . Water Permeabilit
Ratio(%) Depth(mm) Time(days) specimen(mm) Weight gain(g) coefficient KL(TTI/S))/
45 24 7 50 15 1.43x107"
55 3 7 50 22 406%10™"
65 50 267 50 46 4953 x 107"
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Water-Cement Ratio(9%) Time for 1ml flow Flov‘v rate Gas Permeability coefficient
(s) (X107 m'/s) Kg(m')
45 93 0.108 0.30x10™"®
55 24 0.417 1.13%x 1078
65 17 0.588 1.59% 10"
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> 4000 High
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