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The Resistance to Chloride Penetration of Ground Bottom Ash Concrete
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Abstract

This research was to study chloride penetration resistance in
ground bottom ash concretes. The mix proportion of control concrete
was designed compressive strength at 28 days of 200, 300, and 400 ksc.
Bottom ash from Mae Moh power plant was developed a quality by
grinding until the particle size retaining on sieve No. 325 less than 5%
by weight. Then ground bottom ash was used to replace Portland

cement type I at the rate of 0, 10, 20, 30, and 40% by weight of

cementitious material. Compressive strength and resistance to chloride
penetration of concrete were determined at the ages of 28, 60, and 90
days. The chloride penetration was evaluated by using measurement of
the total charge passed in Coulombs and it was conducted in accordance
with ASTM C 1202. The full immersion test in 3% NaCl solution was
used and the chloride penetration fronts into concrete specimens were
determined using 0.1 N silver nitrate indicator to compare different
color. Experimental results from both methods indicated that the
resistance to chloride penetration depended on designed strength and
percent replacement of ground bottom ash. At all designed strengths,
concretes with the 40% replacement of ground bottom ash were the
highest chloride penetration resistance. At the different strength, it was
found that concrete which designed the higher strength gave the better
resistance to chloride penetration. The results confirmed that ground
bottom ash could be used for chloride penetration resistance in

concretes.
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Physical Tests Portland Cement | Bottom Ash
(OPC) (GB)
Specific Gravity 3.14 2.70
Blaine Fineness (cm’/g) 3,270 6,355
Median Particle Size (micron) 13.0 7.0
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Chemical Composition | Ordinary Portland Ground Bottom
(%) Cement (OPC) Ash (GB)
Sio, 20.62 48.12

AlLO, 5.22 23.47
Fe,0, 3.10 10.55
CaO 64.99 11.65
MgO 0.91 3.45
K,0 0.07 3.45
Na,0 0.50 0.07
Mn, 0O, 0.76 0.07
SO, 2.70 1.76
LOI 1.13 4.02
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Type Compressive Strength (ksc) — Percentage
Slump
of Compressive Strength (%)

Concrete 28-day 60-day 90-day (cm)
CC-200 222 - (100) 256 - (100) 268 - (100) 11.0
CC-300 324 - (100) 365 - (100) 380 - (100) 10.0
CC-400 410 - (100) 452 - (100) 484 - (100) 12.0

10-GB-200 223 - (100) 256 - (100) 273 -(102) 10.5

20-GB-200 231-(104) 267 - (105) 284 - (106) 11.0
30-GB-200 215-(97) 248 - (97) 266 - (99) 11.5

40-GB-200 192 - (87) 234-(91) 247 - (92) 10.0

10-GB-300 341 - (105) 382 -(105) 408 - (107) 10.5

20-GB-300 339 -(104) 389-(107) 411 - (108) 12.0

30-GB-300 310 - (96) 353-(97) 382-(101) 12.0

40-GB-300 299 -(92) 357-(98) 381 - (100) 11.0

10-GB-400 437-(107) 492 - (109) 532-(110) 10.5

20-GB-400 440 - (107) 495 - (110) 539-(111) 12.0

30-GB-400 432 - (105) 492 - (109) 542 -(112) 11.5

40-GB-400 402 - (98) 461 - (102) 507 - (105) 12.0
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