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Abstract—To present experimental work aims to study 
rheological and mechanical properties of Quartz sand based 
self compacting geopolymer concrete (SCGPC) cured at 
ambient curing conditions. SCGPC is developed by replacing 
river sand with quartz sand and partial replacement of fly ash 
with ground granulated blast furnace slag (GGBS) ranging 
from 0% to 60% with an interval of 20% of flyash. Results 
indicate a nominal increase in flexural strength, split tensile 
strength and compressive strength. 

1. INTRODUCTION 

Geopolymer was the name coined by Daidovits in 1978 to 
materials which are characterized by inorganic molecules. Geo 
polymer cement concrete is made from utilization of these 
geopolymers. Fly ash is the byproduct from thermal power 
plant whereas ground granulates blast furnace slag from steel 
plant. These two materials are processed and used for concrete 
to form geopolymer concrete. Geopolymer concrete reduces 
carbon emissions which are significant from usage of Portland 
pozzolona cement. 

Both concepts of geopolymers and self compatibility are 
brought together to develop a hybrid concrete i.e., self- 
compacting geopolymer concrete. This concrete shows both 
self-compacting and geopolymer concrete properties. 
Development of SCGPC at ambient curing conditions has 
scope to study. In this paper, we have examined rheological 
and mechanical properties of quartz sand based SCGPC at 
ambient curing conditions.  

2. LITERATURE REVIEW 

P. Dinakar(2013) concluded using earlier studies that GGBS 
based self compacting concretes of strengths at various 
replacement levels ranging from 20% to 80% can be 
developed. 

R. Krishneswar(2016) states 50% replacement of GGBS with 
flyash has satisfied rheological properties of SCGPC as per 
EFNRC guidelines with adequate strength properties. 

Venu Malagavelli(2010) stated GGBS can be used as a 
choice to replace cement as binder material and 50% 
replacement has given better results. 

E. Divya stated 50% replacement of GGBS with fine 
aggregate has shown favourable effects of the mechanical 
properties concrete. 

3. EXPERIMENTAL PROGRAM 

This experiment studies the strength characteristic of self 
compacting geopolymer concrete that contains quartz sand and 
coarse aggregates. The studies were carried out using different 
mix proportions for self-compacting, geopolymer cubes, 
beams and cylinders with different strength Compressive 
strength, flexural strength, split tensile strength were 
conducted for 7 days and 28 days. 
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4. MATERIALS 

1. Fly ash 

Fly ash is residue attained after combustion of coal. Fly ash 
used in the study is ASTM Class F sourced from RDC CC 
plant Bachupally in Hyderabad. The specific gravity of fly ash 
used was 1.79. Class F fly ashes are produced from 
bituminous and sub bituminous coals and contain alumina and 
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