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Compressive Strength, Elastic Modulus and Poisson’s Ratio of Rapid Hardening Concrete
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Abstract

This article aims to study the compressive strength, elastic
modulus and Poisson’s ratio of rapid hardening concrete made
from high-calcium fly ash incorporated with clay residue (CR)
and silica fume (SF). The FA:CR:SF ratios were 100:0:0, 90:10:0,
90:5:5, 80:20:0, 80:15:5, 80:10:10, 70:30:0, 70:25:5, 70:20:10 and
70:15:15, respectively. Sodium silicate solution with 10 molar
sodium hydroxide solution were used as alkaline solutions in
the mixture. The setting time, compressive strength, modulus of
elasticity, and Poisson’s ratio of rapid hardening concrete were
investigated. Test results found that the usage of CR to replace
FA for manufacturing rapid hardening concrete could delay its

setting time. The compressive strength and elastic modulus of

FA rapid hardening concrete tended to decrease with an
increase in both CR and SF. It can be concluded that rapid
hardening concrete made from FA with 10%CR was a marginal
increase compared to the control mix.

Keywords: Rapid hardening concrete, High-calcium fly ash, Clay

residual, Silica fume, Mechanical properties
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Sio, 31.32 77.48 92.00
ALO, 13.96 9.74 0.70
Fe,05 15.64 2.43 1.20
Cao 25.79 0.54 0.20
MgO 2.94 0.02 0.20
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frydnual FA CR SF | NH [ NS | RS | CA
100FAOCROSF | 427 - - | 118 | 118 | 489 | 1201
90FAL10CROSF | 385 | 43 - | 118 | 118 | 490 | 1202
90FASCRSSF | 385 | 21 21 | 118 | 118 | 489 | 1199
8OFA20CROSF | 342 | 85 - | 118 | 118 | 491 | 1204
8OFAL5CR5SF | 342 | 64 21 | 118 | 118 | 489 | 1201
80FALOCRI0SF | 342 | 43 43 | 118 | 118 | 488 | 1198
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TOFA25CR5SF | 299 | 107 | 21 | 118 | 118 | 490 | 1203
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TOFAL5CR15SF | 299 | 64 64 | 118 | 118 | 488 | 1196
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Symbol Modulus of Poisson’s ratio
Elasticity (GPa)
100FAOCROSF 34.4 0.26
90FA10CROSF 30.9 0.28
90FA5CR5SF 22.5 0.20
80FA20CROSF 25.0 0.25
80FA15CR5SF 15.0 0.23
80FA10CR10SF 7.6 0.33
TOFA30CROSF 19.3 0.26
TOFA25CR5SF 16.0 0.25
TOFA20CR10SF 14.8 0.18
TOFA15CR15SF 15.7 0.21
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