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Experimental Study on the Elastic Properties and

Acid Resistance of Pine Needle Ash Concrete
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Abstract

This study is performed to evaluate an elastic properties and acid-resistance of concrete
using pine needle ash(PNA). Materials used for this experiment are PNA, normal portland
cement, natural fine and coarse aggregate.

Test results show that the hjgheét ultrasonic pulse velocity, dynamic and static modulus
of elasticity is achieved by 5% PNA filled PNA concrete, which has showed similar with
those of the normal cement concrete. Acid-resistance of PNA concrete is increased with
increase of the content of PNA, it is 1.29 iimes of the normal cement conrete by 5% PNA
filled PNA concrete and 257imes by 15% PNA filled PNA concrete. Accordingly, PNA

concrete will greatly improve the properties of concrete.
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Fig.1. Comparison of ultrasonic pulse Fig.2. Comparison of dynamic modulus
velocity by type of elasticity by type
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Fig.3. Comparison of static modulus Fig.4. Mass loss ratio of pine needle
of elasticity by type ash concrete
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