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ABSTRACT

This study summarizes the results of tests on the durability of concrete made using
various cements including normal, high-early-strength, moderate heat, and low heat
portland cement, and Type B blast-furnace slag cement.

Concretes were proportioned with water-cement ratios (W/Cs) of 45, 55, and 65% and
a target slump of 12 cm. The test items included the following: test for resistance to
freezing and thawing, test for accelerated carbonation, and depth of chloride ion
penetration in accordance with JIS, as well as test for apparent diffusion coefficient of
chloride ions in concrete by submergence in salt water and test for effective diffusion
coefficient of chloride ion in concrete by migration in accordance with the Japan
Society of Civil Engineers (JSCE) standards (draft).

As for resistance to freezing and thawing, the relative dynamic modulus of specimens
with all cement types was not less than 70% with a W/C of 65% and 55%,80% with a
W/C of 55%, respectively, proving that sufficient resistance is ensured regardless of
the cement type, provided the required air content is entrained.

In regard to carbonation, the effective water-binder ratio was found to be in a linear
relationship with the carbonation rate coefficient. Also, the test results assuming a
general atmosphere revealed that the carbonation rate coefficient with all cement types
exceeded the prediction equation specified in the Materials and Construction volume
of JSCE’s Standard Specifications for Concrete Structures. This can be attributed to the
test conditions in which specimens were subjected to no supply of water in the
acceleration test period, being prone to CO, permeation, and long-term strength gains
were not expected to be very large, as drying hampered the progress of hydration.

In regard to apparent diffusion coefficient of chloride ions in concrete, Type B
blast-furnace slag cement decreased comparison the others cements, whereas, chloride
ion of concrete surface increased. It was found that Type B blast-furnace slag cement
was high as ability to fixed of chloride ion, chloride ion was stopped. As well as
effective diffusion coefficient of chloride ion in concrete, Type B blast-furnace slag
cement decreased remarkable.and effective diffusion coefficient increased as the W/C
increased. However type B blast-furnace slag cement was remarkable little as all
proportioned, it doen’t tend to distinct.
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