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Effect of Bottom Ash on Corrosion of Steel in Concrete
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ABSTRACT

This paper presents compressive strength and corrosion of steel in concrete containing bottom ash
with Portland cement replacement dosage of 0%, 10%, 20%, and 40% by weight of binder. The water to
binder ratio of 0.61 was used. Specimen size of 100 mm diameter and 200 mm height with a round bar
of 12 mm diameter and 200 mm long at center of cross section is used. The specimen is partially immersed
in 3% sodium chloride solution. A constant direct current potential 5 volts is applied across the specimen,
the steel rod being positive electrode and a stainless sheet being negative electrode. The test is acted
in control room at temperature 23 + 2°C and relative humidity 50 = 5%. The corrosion of steel is
predicted by measurement current passed the specimen once a day according to NT BUILD 356. From

the test, it was found that the compressive strength of concrete with 109, 20% and 40% bottom ash were
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95%, 80% and 59% of compressive strength of control concrete, and the concrete with 10% bottom ash

can resistance to crack from steel corrosion better than the control concrete, but the concrete with 20%

and 409% bottom ash were inferior than the control concrete.
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Mix [Slump |w/b Composition (kg/m®)

(mm) PC | BA | C. |Sand|Water
Agg.
OPC [150 |0.61]312 - 9841845 | 190

BA10(182 |0.61(281 | 31 | 984|837 | 190
BA20(175 |0.61(250 | 62 | 984832 | 190
BA40(193 |0.61(197 | 125 | 984|816 | 190
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Mix Compressive strength (MPa) - Normalized (%)
28 days 90 days 180 days

7 days

OPC  |32.0 (100) |42.6 (100) [49.7 (100)|51.3 (100)
BA10 | 30.6 (96) |40.3 (95) |47.8 (96) |51.1 (100)
BA20 | 24.1 (75) | 34.1 (80) | 40.3 (81) | 46.6 (91)
BA40 | 17.0 (53) | 25.0 (59) | 32.4 (65) | 36.9 (72)
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Mix Compressive activity increased rate (%)
7 to 28 28 to 90 | 90 to 180
days days days
OPC 33.1 16.7 3.2
BA10 31.7 18.6 6.9
BA20 41.5 18.2 6.3
BA40 47.1 29.6 13.9
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