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Compressive Strength of Coal and Biomass Ashes Mixed with Laterite-Cement in

Interlocking Compressed Bricks
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Abstract

The objective of this research is to use waste coal and biomass ash from power plants to develop laterite-
cement interlocking compressed bricks. The coal and bio mass ashes were collected from Mae-Moh coal fired
power plant in Lampang and fuel power plant in Lampun. Portland cement was partially replaced with ash at
ratios cement:ash 0.7:0.3 0.6:0.4 0.5:0.5 0.4:0.6 and 0.3:0.7 and curing time of 3 7 14 and 28 days. Compressive
strength, total unit weight and percentage of water absorption were investigated. Testing results showed that
the unit weight of each series of interlocking bricks decreased with the increase of the cement replacement
percentage of fly ash. Compressive strength of fly ash interlocking brick at 0.7:0.3 reached the Industrial standard
for bearing load concrete block TIS 57-2533 and that all the mixtures reached the Industrial standard for no
bearing load concrete block TIS 58-2533. The study showed that the compressive strength and low unit weight
of interlocking bricks was adequate with partial replacement of Portland cement with ashes. The use of Ash to
reduce dead weight of structures is more environmentally friendly and also saves costs. when compared with
using Portland cement. It’s use is also beneficial for the construction industry because it encourages them to
use industrial by-products and so increase their environmental credibility.
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Compressive strength, ksc
Laterite Sample ID
FA (Coal) BT (Coal) BA (Biomass)
Property Laterite Sand with o
(Curing time) ksc ksc ksc
sand
COTXX03-03 10.73 7.18 18.83
Sieve analysis COTXX03-07 22.62 15.86 22.07
- Coefficient of
0.76 0.62 1.00 CO7XX03-14 45.56 32.86 44.69
curvature, Cc
, COTXX03-28 71.82 44.04 69.00
- Coefficient of
uniformity, C. 9.33 2.68 6.25 C06XX04-03 9.20 6.42 17.84
- Percent passing # 4 99.65 100 99.2 CO6XX04-07 20.17 13.70 21.20
- Percent passing # 200 10.54 118 8.15 CO6XX04-14 44.83 29.36 44.29
Atterberg’s limits Test C06XX04-28 60.39 40.81 59.70
- Liquid limit, LL (%) a7 NP 9.70 C05XX05-03 7.93 6.02 17.07
- Plastic limit, PL (%) 17 NP 1.52 COBXX05-07 17.96 13.70 20.24
- Plastic index, Pl (%) 30 . 8.18
CO5XX05-14 42.08 29.36 41.35
Sail classification, USCS SP-SC SP SW-SM CO5XX05-28 4929 38.74 48.70
C0AXX06-03 7.40 6.20 16.11
M1TNN 2 NANITVAADURIDE1AIUAY CO4XX06-07 15.78 11.64 19.04
Curing time Dry unit weight Comp. strength CO4XX06-14 38.27 25.64 35.46
(Day) kg/m? ksc CO4XX06-28 44.47 37.72 44.30
CO1NA00-03 1,615.7 19.53 CO3XX07-03 6.74 5.65 15.22
CO1NAQ0-07 1,625.9 24.13 CO3XX0T-07 14.13 10.34 17.74
CO1NA0O-14 1,630.2 46.97 CO3XX07-14 32.84 22.18 31.86
CO1NA00-28 1,631.0 72.85 CO3XX0T7-28 41.23 35.34 40.60
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