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Strength Properties of Fly-Ash Concrete Placed and Cured in the Field
by

Wenbo Zuanc ¥, Isamu Yosurrake * ™, Eri Ocami ™, Yoichi Mmvmura *** and Tadashi Sarron ****

This paper presents compressive and tensile strengths of fly-ash concrete, which is classified as type II in the JIS.
Fly-ash concretes were made in different seasons, including summer, autumn and winter. The concretes were made
in a ready-mixed concrete plant and were cured in the field to simulate actual construction conditions. To investigate
fundamental mechanical properties of the fly-ash concretes, strength tests were conducted at several ages. The paper
gives the results of compressive strength, splitting tensile strength and uniaxial tensile strength tests. The study uses
the Goral curve for the regression of compressive strength developed with an equivalent age based on the maturity.
In the regression result, the coefficient of the Goral curve develops with lower temperatures. The results imply that
evaluations using the equivalent age are not always appropriate for predicting the compressive strength of fly-ash
concrete. According to comparative results of tensile strengths, the splitting tensile strength of fly-ash concrete can
be predicted by using the JSCE design formula. In addition, the results indicate the uniaxial tensile strength of fly-ash
concrete is higher than the splitting tensile strength at all test ages. A relationship between splitting strength and
uniaxial strength, proposed by Yoshimoto, gives a conservative estimate for the evaluation of fly-ash concrete cracking
strength.
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Table 1 Mixture proportion of FA concrete.

s/a Unit weight (kg/m’)

(%) W C FA S G Ad AE
48 160 218 54 904 976 1.36~2.72 0.27~0.41
AE admixture

s

" Polycarboxylate type water reducer; ~ .
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Table 2 Physical and chemical properties of FA.

Moisture content 0.1% Si0, 62.4%
Density 2.16g/cm’® | ALO;  23.3%
Blaine fineness 33100m2/g Fe,04 3.19%
28-day strength factor 85% CaO 0.98%
91-day strength factor 97% MgO 0.55%
Percentage of flow 102% SO; 0.24%
MB absorption 0.50mg/g Na,O 0.19%
Loss on ignition 4.0% K,0 1.38%
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Fig.1 Cross sectional views of specimen.
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Fig. 2 Experimental apparatus and specimen of
uniaxial tensile strength test.
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Table 3 Properties of fresh concrete.

0 min. 45 min.
SL Air SI, Air T, T.
(em) (%) | (em) (%) (‘) (0

Casting
condition

Summer | 8.5 6.6 4.0 4.4 326 339
Autumn | 9.0 5.0 11.5 4.5 20.0 21.1
Winter | 10.5 5.3 13.6 53 5.1 7.1

T, . Ambient temperature, 7. . Concrete temperature.
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Fig. 4 Strain distributions of rebar.
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Table 4 Crack positions” in uniaxial tensile tests.

Age Summer (mm) Autumn (mm) Winter (mm)
(day) Si S2 Sy S2 S S2
1 50 10 N/A N/A N/A N/A
2 250 215 8 35 N/A N/A
3 220 200 160 15 N/A N/A
5 280 420 125 240 180 5
7 320 280 200 170 100 70
14 - - - - 515 70
28 120 340 20 215 160 70
56 - - - - 390 500

91 130 310 200 180 330 15

* . Distance from the centre of specimen
s . Specimen, N/A : Insufficient hardened concrete for test
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Fig. 5 Mean strain of concrete and rebar at the centre.
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Fig. 6 Compressive strength of FA concrete cured in different ambient conditions.
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Fig. 7 Tensile strength of FA concrete cured in different conditions.
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