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ABSTRACT

This research presents a study of the compressive strength, porosity and water absorption of
mortar with ternary blend cementitious system of ordinary Portland cement (OPCQ), silica fume (SF) and
ground basalt rubble (BD). In this research, SF was used to replace OPC at a constant rate of 10% by
weight of binder. Additionally, a consistent 10% rate of SF was mixed with BD at rates of 10, 15, 20, 25,
and 30% by weight of binder. Water to binder ratio (W/B) with constant of 0.45 was used. Superplasticizer
(SP) was used to improve the workability of mortar. Test results showed that using SF at 10% mixed
with BD at rates of 10, 15, and 20% by weight of binder results in greater compressive strength, reduced
porosity, and water absorption as compared to control mortar (CT). The ground basalt rubble can be
developed as a new cementitious material in construction work. This study's findings can result in a

reduction in both the amount of waste materials produced and the disposal burden.
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Uszianil 1 (OPC) (BD) (SF)
ANUET U 3.14 2.90 222
fuifagmnglay 3,400 7,400 -

Blaine Fineness (cm?/g)

BET (m?/kg) - - 22,000
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Usziandl 1 (OPO) (8D) (SF)
SiO, 17.0 54.0 86.0
ALO, 5.0 14.0 0.3
Fe,0, 16.0 2.0 0.3
Cao 50.0 2.0 0.7

Si0, + ALO; + Fe,O, 38.0 70.0 86.6
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Sample ID  W/B OPC (%) SF (%) BD (%) Sand (%) Flow (%) SP (%)

cT 0.45 100 - - 275 106 0.36

10SF 0.45 90 10 - 275 115 0.51
10SF+10BD  0.45 80 10 10 275 105 0.46
10SF+15BD  0.45 75 10 15 275 105 0.46
10SF+20BD  0.45 70 10 20 275 115 0.48
10SF+25BD  0.45 65 10 25 275 115 0.48
10SF+30BD  0.45 60 10 30 275 112 0.48
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