Rattanakosin Journal of Science and Technology:

RJST

2019, Volume 1 Issue 3: 12-21
Research Article
Online ISSN:2673-0553

AuauUAgInavasdlenaduasidsudulenaraindunsisviviia
lwanwsanau
Mechanical Properties of Polypropylene Synthetic Fibre

Reinforced Geopolymer
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Abstract

This research presents results of the study on the mechanical properties of Geopolymer
reinforced with synthetic fibre. In order to improve the flexural performance and toughness
after the first cracking of Geopolymer, polypropylene fibres with length of 55 mm and crimped
shape are mixed at volume fractions of 0.00 to 2.00 %. Both compressive strength and flexural
performance tests are carried out according to BS EN 12390-3 and ASTM C1609-12, respectively.
Results showed that Geopolymer with polypropylene fibre exhibited the highest compressive
strength at volume fractions of 0.75 %. Fibres are capable of enhancing both flexural strength
and toughness of Geopolymer. The enhancement also increases with the increasing fibre
volume fraction.
Keywords: Geopolymer, Polypropylene fibre, Flexural strength, Toughness
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Property
Sodium Oxide (Na,O) %(W/W) 16.26
Silicon Dioxide (SiO»,) %(W/W) 34.52
Mole Ratio (Na,O : SiO,) 1:2.19
Specfic Gravity (At 20°C) 1.638

Density (At 20°C) Baume’ 546.5
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Length Shape Tensile
Material
Property (mm) Section L/D Strength(MPa)
PP Polypropylene 55 Square 52 450

Y 1
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Plain 343 38 147 59 1613 -
0.25PFRG 343 38 147 59 1613 -
0.50PFRG 343 38 147 59 1613 4.5
0.75PFRG 343 38 147 59 1613 -
1.0PFRG 343 38 147 59 1613 9
1.25PFRG 343 38 147 59 1613 -
1.50PFRG 343 38 147 59 1613 13.5
1.75PFRG 343 38 147 59 1613
2.0PFRG 343 38 147 59 1613 18
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0.5 mm (L/600) 2 mm (L/150)

Name P f Toughness P f Toughness R?,ls.c-

(kN) | (MPa) (N-m) (kN) | (MPa) (N-m) (%)

Plain 7.88 - 0.27 - - 0.27 1.69
0.25 PFRG 1.06 0.32 0.86 1.21 0.36 2.59 16.33
0.50 PFRG 2.33 0.70 1.51 2.62 0.79 5.10 31.48
0.75 PFRG 4.38 0.69 1.62 4.93 1.48 7.61 45.32
1.00 PFRG 2.62 1.31 2.45 10.54 3.16 14.85 84.95
1.25 PFRG 6.97 2.09 2.65 11.10 3.33 17.68 91.63
1.50 PFRG 7.70 2.31 3.15 14.57 4.37 20.42 101.08
1.75 PFRG 9.19 2.76 3.66 17.30 5.19 24.69 103.15
2.00 PFRG 9.99 3.00 4.32 22.60 6.78 27.84 113.77
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