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ABSTRACT

The depth of water penetration in concrete is used to measure the permeability of concrete. In the valid international
standards, to do this, first water under pressure enters the concrete, and then by breaking the concrete sample, the depth
of water penetration into the concrete is measured. Meanwhile, if there is a need to evaluate the durability of a concrete
structure or a concrete water source on site, there is no accurate on-site test to do this. Therefore, in this article, the depth
of water penetration in concrete has been measured by using the in-situ and modern cylindrical chamber test. Then,
using the structural characteristics of the microscopic pores of concrete, which is obtained by mercury test, a new
theoretical model has been presented, which can be used to measure the water penetration depth in concrete with high
accuracy. . While comparing the penetration depth obtained from the cylindrical chamber test and the new theoretical
model, the surface resistance of concrete has been determined using the surface pull test. The obtained results show an
inverse relationship between strength and water penetration depth in concrete. It was also found that the cylindrical
chamber test has the ability to measure the depth of water penetration in concrete without breaking the sample and with
a high confidence of 93%. The extracted new equations also showed very high accuracy to evaluate the depth of water
penetration into concrete.
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