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Abstract

To use concrete as a construction material with numerous applications, its mechanical and
durability properties should be considered. Today, due to the importance of the service-life of
structures, the durability properties of concrete receive considerable attention from
researchers. In all the noted properties, the level of entrapped air in concrete has a special
relationship with its mechanical and durability properties. The present study examined the
relationship between entrapped air and the mechanical and durability properties of concrete.
Also, it investigated the effect of chemical and natural additives, including zeolite, metakaolin,
microsilica, and various percentages of plasticizers on entrapped air in concrete. Specimens
were evaluated by slump test, concrete air test, water permeability, electrical resistance, water
absorption, and pressure resistance for the ages of 7, 28, and 90 days. Results showed that the
concretes including microsilica and zeolite respectively had the lowest amount of air.
Specimens with metakaolin and zeolite respectively had the highest water absorption, while
concrete with microsilica and metakaolin respectively had the lowest water absorption. In the
electrical resistance test on the 7th and 28th days, the specimens consisting of metakaolin and
zeolite respectively showed the highest results. On the 90th day, the specimens consisting of
zeolinte and microsilica respectively demonstrated the highest electrical resistance. In terms of
pressure resistance, specimens with microsilica and metakaolin respectively showed the
highest resistance. Specimens containing zeolite had less resistance on the 7th day and showed
an increase on the later days. Further, it was concluded that the least amount of air in concrete
and highest amount of pressure resistance can be achieved by adding microsilica and 1.5%
plasticizer to the concrete specimens. In general, results indicated that the mechanical and
durability properties of concrete can be enhanced, directly or indirectly, by reducing its
amount of air.

Keywords: Concrete Porosity, Zeolite, Meta Kaolin, Micro Silica, Plasticizer.
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