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Influence of Portland Cement Replacement and Sand to Binder Ratio

on Slant Shear Strength between Concrete Substrate and Geopolymer

Tanakorn Phoo-ngernkhaml* Sakonwan Hanjitsuwan2 and Prinya Chindaprasirt3

Abstract

This article presents the influence of both Portland cement replacement and sand to binder ratio (S/B) on
slant shear strength between concrete substrate and geopolymer mortar. Fly ash (FA) was replaced with Portland
cement (PC) at the dosages of 0, 5, 10 and 15% with various sand to binder ratios of 1.00, 1.25 and 1.50,
respectively. The alkali solution for used as liquid alkali were sodium silicate (Na,SiO,) and 10 molar sodium
hydroxide (NaOH) solutions. The Na,SiO,/NaOH ratio of 2.0 and the liquid/binder (L/B) ratio of 0.60 and cure at
ambient temperature were used in all mixture. Test results indicated that the slant shear strength between concrete
substrate and geopolymer mortar tends to increase with increase in PC replacement. While the S/B ratio increased,
the slant shear strength between concrete substrate and geopolymer mortar tends to increase. However at S/B ratio
of 1.50, the slant shear strength tends to decrease. The 15% PC replacement with S/B ratio of 1.00 gave the highest

slant shear strength between concrete substrate and geopolymer.

Keywords : Geopolymer, Sand to binder ratio, Slant shear strength, Failure mode.
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Chemical compositions FA (%) PC (%)
Sio, 29.32 20.80
AlLO, 12.96 4.70
Fe,O, 15.64 3.40
CaO 25.79 65.30
MgO 2.94 1.50
Na,O 2.94 0.40
K,0 2.93 0.10
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15199 2 auﬁ'awwmﬂmwmauﬁ’maﬂuaz

Yududosauaud

Materials FA PC
Specific gravity 2.61 3.16
Median particle size, d,; (Jlm) 15.3 14.6
Blaine fineness (cmz/g) 4300 3,600
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Setting times of geopolymer mortar

Symbols
Initial (min) Final (min)
1.00SOPC 16 23
1.00S5PC 7 14
1.00S10PC 4 10
1.00S15PC 4 9
1.25S0PC 23 30
1.25S5PC 10 17
1.25S10PC 11 17
1.25S15PC 7 10
1.50S0PC 31 50
1.50S5PC 14 25
1.50S10PC 12 19
1.50S15PC 9 15
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