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Effect of Cement Type on the Mechanical Behavior and
Permeability of Concrete Subjected to High Temperatures
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Abstract: The paper presents experimental investigations concerning the influence of the cement type (CEMI 42.5 R Portland
cement and CEMIII/A 42.5 N slag cement—with 53% granulated blast furnace slag) on the mechanical and transport
properties of heated concretes. The evolution of properties due to high temperature exposure occurring during a fire was
investigated. High temperature exposure produces changes in the transport and mechanical properties of concrete, but the
effect of cement type has not been widely studied in the literature. In this paper, concretes were made with two cement types:
CEMI and CEMIII, using basalt (B) and riverbed aggregates (RB). The compressive and tensile strength, as well as the static
modulus of elasticity and Cembureau permeability, were tested after high temperature exposure to 200, 400, 600, 800, and
1000 °C. The evaluation of damage to the concrete and crack development due to high temperature effects was performed on
the basis of the change in the static modulus of elasticity. The test results clearly demonstrated that permeability increases with
damage, and it follows an exponential type formula for both types of cement.
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