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Mechanical Properties of High-Calcium Fly Ash Geopolymer Mortar

Incorporating Polypropylene Fiber
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Abstract

This article examines the compressive strength and flexural
strength of High-Calcium Fly Ash geopolymer mortar containing
Palm Oil Fuel Ash (POFA) and Clay Residue (CR) as the starting
added in
geopolymer mortar at the rates of 0%, 0.25%, 0.50%, 0.75%, and

materials. The polypropylene fiber (PF) was
1.0% by volume fraction. The liquid alkaline was composed of
10 molar sodium hydroxide (NH) solution and sodium silicate
(NS) solution with a constant NS-to-NH ratio of 1.0. A constant
sand-to-binder ratio of 0.50 and waterproof-to-binder ratio of 5.0
were used in all mixtures. The test results showed that the
incorporation of polypropylene fiber to geopolymer mortar
improved its mechanical properties in comparison to mortar

without PF. In addition, geopolymer mortar containing PF could

increase the toughness modulus and energy absorption prior to

failure, therefore delaying the occurrence of failure.

Keywords: High-calcium fly ash geopolymer, Polypropylene

fiber, Compressive strength, Flexural strength
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S0, 36.93 35.80 77.48
ALO, 18.10 1.73 9.74
Fe,0, 11.91 1.64 243
Ca0 2141 11.20 054
MgO 278 4.29 0.02
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P,0s 0.20 - -
S0, 2.90 7.64 1.50
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CATEGORY POLYPROPYLENE FIBER
Shape Crimped
Length (mm) 55
Diameter (mm) 0.85
Tensile strength (MPa) 365
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FA | POFA| CR
(%) | (%) | (%)

POLYPROPYLENE FIBER (Volume
Symbol
fraction)

40FA30CR30POFA | 40 30 30 0, 0.25, 0.50, 0.75 waz 1.0

40FA60POFA 40 60 - 0, 0.25, 0.50, 0.75 waz 1.0

40FA60CR 40 - 60 0, 0.25, 0.50, 0.75 wag 1.0
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COMPRESSIVE STRENGTH 1 d. (MPa) SETTING TIME
SYMBOL POLYPROPYLENE FIBER (Volume fraction) (Min)
0 0.25 0.50 0.75 1.0 INITIAL FINAL
40FA30CR30POFA 2.49 254 277 3.09 3.21 30 50
40FA60POFA 3.01 3.13 3.30 3.45 3.60 15 32
40FA60CR 191 213 2.15 2.17 2.25 40 68
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Flexural strength (MPa)
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