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Mechanical Properties, Microstructure and Thermal Conductivity of

Concrete Block Containing Fly Ash

Wunchock Kroehong'', Sopon Sangpaen’, Prapit Sitkanarak and Jerasak Wilairat’
Rajamangala University of Technology Tawan-ok Uthenthawai Campus,

Phayathai Road, Pathumwan, Bangkok 10330

Abstract

This paper presents the results on the mechanical properties, microstructure and thermal
conductivity of concrete block containing fly ash at a ratio of binder : sand : stone dust of 1:2:8 by weight.
Portland cement type I was replaced by fly ash at 10%, 20% and 30% by weight of binder, while the
water-to-binder ratios of 0.70, 0.80, and 0.90 were used. Measurement of unit weight, water absorption,
porosity, compressive strength, thermal conductivity and scanning electron microscopy were conducted.
The results showed that the compressive strength of air-cured concrete block containing 30% fly ash was
lower than that of a control concrete block. Nevertheless, when air cured for 7 days, the compressive
strength was noted to be higher than that specified by the Thai Industrial Standard 58-1990, which is no less
than 2.5 MPa at 28 days. The unit weight of concrete block containing fly ash decreased with a decrease in
the fly ash content, whereas its porosity and water absorption increased with the increased fly ash content.
Concrete block with partial replacement of cement by fly ash exhibited lower thermal conductivity than
the control concrete block. In addition, the thermal conductivity decreased with the increased water-to-

binder ratio.

Keywords : Concrete Block / Fly Ash / Mechanical Properties / Microstructure / Thermal
Conductivity
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Mix Mix proportion
OPC FA S Stone dust Water

(n.) (n.) (n.) (n.) (n.)

0.7CT 100 0 200 800 70
0.7FA10 90 10 200 800 70
0.7FA20 80 20 200 800 70
0.7FA30 70 30 200 800 70
0.8CT 100 0 200 800 80
0.8FA10 90 10 200 800 80
0.8FA20 80 20 200 800 80
0.8FA30 70 30 200 800 80
0.9CT 100 0 200 800 90
0.9FA10 90 10 200 800 90
0.9FA20 80 20 200 800 90
0.9FA30 70 30 200 800 90
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Mix code  n1ad8A (MPa) Sovaz

7 14 28 7 14 28

U U W U U U

0.7CT 3.91 418 432 100 100 100
0.7FA10 332 359 372 85 86 86
0.7FA20 320 348 362 82 83 84
0.7FA30 3.15 339 361 81 81 84
0.8CT 343 352 376 100 100 100
0.8FA10 290 313 337 85 89 90
0.8FA20 282 3.05 331 82 87 88
0.8FA30 270 299 325 79 85 86
0.9CT 3.14 3.37 349 100 100 100
0.9FA10 254 277 3.09 81 82 89
0.9FA20 2.61 285 3.11 83 85 89
0.9FA30 2.52 278 293 80 82 84
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0.7CT 2,057 9.32 18.23
0.7FA10 2,043 9.46 18.77
0.7FA20 1,969 9.50 18.84
0.7FA30 1,924 955 18.93
0.8CT 2,032 10.58 21.19
0.8FA10 2,007 11.48 2215
0.8FA20 1,928 12.00 23.07
0.8FA30 1,913 12.33 23.59
0.9CT 1,965 12.87 25.06
0.9FA10 1916 13.65 25.53
0.9FA20 1,868 14.00 26.10
0.9FA30 1,849 14.15 26.36
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