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Influences of Acidic Water on Deterioration of Concrete

L Effect of Cement Content

Kunio HATTORI and Miichi TSUGE

Ordinary portland cement concrete is chemically basic, having a pH of about 13, and is
therefore attacked easily by acids. Under conditions of lengthy exposure to acidic water,
concrete will deteriorate severely. To clarify the influence of acidic water on the
durability of concrete, a large number of concrete test pieces were submerged in a small
stream at Arakane-Cho about 30km from Tottori University. The mean pH value of the
water in this stream has been about 3.50 for the last ten years. The size of the test pieces
was 10x10x40cm and ordinary portland cement was used. Weight, volume, bending
strength (Bs), compressive strength (Cs), dynamic modulus of elasticity (E,) and degree of
deterioration were measured and observed every six months.

The results obtained are as follows.

1) The concrete deteriorated severely due to acidic water with a pH value of about 3.50.
Factors B, Cs and E, of the concretes which had a cement content of less than 300kg/
m®, were almost always reduced to less than 509 of the initial values (28-day
strengths) after one or two years.

2) Concrete should be cured in water for 28 days before submerging in acidic water
because the resistance of the concrete to acids is increased by such water-curing.
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