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Experimental Study on Physical and Mechanical
Properties of Concrete with Fly Ash

S S LR R L T T
Sung, Chan Yong - Rhee, Shin Ho - Song, Chang Seob

Abstract

This study is performed to examine the physical and mechanical properties of concrete
with fly ash.

Test results show that the unit weights of concrete with fly ash are decreased 1~3%
and the highest strength is achieved by 10% filled fly ash concrete which it is increased
7% than that of the normal cement concrete. The ultrasonic pulse velocity is in the range
of 3,705~4,20dm/s and the dynamic and static modulus of elasticity is in the range of
271 x10°~289x 10°%kgf/cm® and 208X 10°~262x 10°%kgf/cm®,  respectively. The acid-
resistance is increased with increase of the content of fly ash. It is 1.2 times of the
normal cement concrete by 10% filled fly ash concrete and 1.7 times by 30% filled fly
ash concrete, respectively.
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Table 1. Chemical compositions of normal portland
cement (Uuit : %)

Si0; | AkOs | CaO [ MgO | SOs | KiO | Na:O | FerOs
2109 | 484 | 6385 | 332 | 309 | LI3 | 029 | 239
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Table 2. Physical properties and chemical composi-
tions of fly ash

Specific{ Specific{ Unit
gravity | surface | weight
(20C) | (ci/g) | (kgf/m)

599 | 252 | 384 | 1106 | 239 | 3152 | 1072

Si0; | ALOs |lg. loss | Others
(%)) (%) | (%) | (%)
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Table 3. Physical properties of aggregate

Size Specx'ﬂc Fineness Upit

ftem (rmm) gravity modulus weight

(20°C) (kgf/m®)

Fine 1415475 263 2.96 1,520
aggregate

Coarse | 426 10| 264 | 600 | 1550
aggregate
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Table 4. General properties of superplasticizer

Specific Freezing o Unit
gravity Color point i:m:c:ilizilt pH | weight
(20C) (c) | ™ (kgt/m)
Dark ~ Naphthalene
120 brown liquid 2 sulphonate 9£1| 1190
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Table 5. Mix proportion of concrete with fly ash

s W/ Unit weight (kgf/nf)
Type (l’;léln;J Binder Fine Coarse .
(%) Water Cement | Fly ash aggregate aggregate Superplasticizer
Fi 714 200.0 280 0 840 1,008
F. 70.8 1982 266 14 840 1,008
Fs 69.6 1949 252 28 840 1.008
s 12+1 68.8 1926 238 42 840 1,008 2.80
Fs 67.9 190.1 224 56 840 1,008
Fs 66.1 185.1 210 70 840 1,008
F7 64.3 180.1 196 84 840 1,008
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Table 6. Test results of concrete with fly ash

. . Compressive | Ultrasonic pulse

Mix type Ul(]ll{tgf‘jilfg)ht strength velocity
(kgf/ct) (m/s)

F 2,264 224 3972
F2 2251 237 4,008
F3 2.248 241 4,024
Fu 2.232 238 4,018
Fs 2,223 230 3984
Fg 2219 213 3970
F; 2,209 180 3705
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Table 7. Test results of dynamic and static modulus
of elasticity of concrete with fly ash

namic .
Mix type Dm);d\ﬂus St:fnzlar:t?g?lyus DYnamif/Static
of elasticity ) » (%)
(X 10°%kgt/c) ( x10%gf/cm®)
Fi 281 223 1%
Fo 284 23 119
By 289 2%2 10
Fi 286 248 115
Fs 282 227 124
Fs 279 216 129
Fy 271 208 130
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Table 8. Mass loss of concrete cylinders immersed in
5% H.SO4 solution
(Unit : %)

Mix Immersed time (days)

type | 34 40 43 46 50 54 58
Fy [2523)2841 (29513094 |31.98 | 34.09 {36.16
Fo | 2287|2673 |27.98|29.71 | 29.90 | 30.12 | 33.21
F; 1199712294 (2516 26.34 | 28.00 | 29.95 | 31.41
Fi | 19.05]21.77 | 23.11 | 25,24 | 26.55 | 28.16 | 29.55
Fs | 18482089 22.27 | 2358 | 2555 | 27.53 | 29.35
Fs 1162319452099 | 22.54 | 24.22 | 25.92 | 27.70
F7 116.1919.30 { 20.88 | 21.87 |{ 23.39 { 24.19 | 25.28
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