
Abstract Mechanical properties of heat cured cement free fly ash geopolymer concrete, i.e. the 

compressive strength, modulus of elasticity, strain at peak strength, Poisson s ratio, and compressive 

stress-strain relationship were investigated experimentally. Experimental results showed that the 

modulus of elasticity of fly ash geopolymer concrete was lower than ordinal Portland cement concrete 

and the compression softening behavior was brittle. In addition, based on the experimental results, 

practical formulas for predicting modulus of elasticity and strain at peak strength from uniaxial 

compressive strength were proposed. Further, constitutive models for compressive stress-strain 

relationship was proposed. 
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W/P s/a
[%] [%] FA GGBS SF W NaOH S G

WP30 30 44 432 115 29 174 76 668 863
WP36 36 46 375 100 25 181 79 733 864

Unit content [kg/m3]

Temp.
[ ]

Length
[h]

1day
[MPa]

7days
[MPa]

14days
[MPa]

28days
[MPa]

1day
[GPa]

7days
[GPa]

14days
[GPa]

28days
[GPa]

WP30C4 30 80 4 38.0 39.3 39.8 21.3 19.4 20.7
WP36C4 36 80 4 23.4 25.0 25.2 10.6 10.8 10.2
WP30C8 30 80 8 49.8 49.7 50.5 50.7 24.5 25.8 26.4 26.0
WP36C8 36 80 8 37.3 43.1 42.6 43.4 21.5 22.6 22.3 22.0

Min 23.4 25.0 25.2 10.6 10.8 10.2
Max 49.8 49.7 50.5 50.7 24.5 25.8 26.4 26.0

1.6 1.7 1.7 2.0 2.1 2.2WP36C8 / WP36C4

Compressive strength Modulus of elasticity
W/P
[%]

Specimen
Curing
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