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ABSTRACT 

This study focusing on experimental investigation of 
locally available granite powder as fine aggregate 
and partial replacement of cement at constant rate. 
By this producing M30 concrete observe mechanical 
strength and durability properties of concrete. 
Influence water cement ratio and curing properties 
of concrete on mechanical properties of various mix 
proportions can be premeditated. The percentage of 
granite powder is added 0%, 12%, 14%, 16% 
replacement of fine aggregate. Cement can be 
replaced for cement at constant percentage at 7.5% 
weight of cement. For maintain workability super 
plasticizer is added at 1% by weight of cement. For 
improving the tensile strength of concrete adding 
polypropylene fibers to concrete at 0.2%, 0.4% and 
0.6% by weight of cement. Durability test conducted 
on 60days and 90days concrete with 1N by using 
NAOH pellets, at constant pH of solution. Tests 
conducted on concrete are compressive strength, 
split tensile strength and alkalinity attack test. Our 
study is expected to give good results and future 
scope. 

Key Words: Granite Powder, Polypropylene 
Fibers, super plasticizer, sodium hydroxide 
(NAOH), Alkalinity, workability. 

I. INTRODUCTION 
 

Present construction industry looking 
towards the eco-friendly material for building 
construction but it is possible when the material 
availability so that our researchers, engineers all are 
using various types of waste produced from the 
various industries such as thermal power plants, 
steel plants, quarry dust and granite industry waste 
apart from these researchers producing new 
materials to reduce the impact to the environment. 

From various researchers looking towards 
to produce economical and eco-friendly concrete to 
the building scenario. but building industry needs 
whatever material you use it must satisfy the 
required strength, durability and serviceability 
properties. By using alternative additive materials to 

conventional concrete, it gives good and effective 
results compared to origin concrete.                                

Now our present study on to reduce usage 
of ordinary Portland cement this is replaced by 
industrial waste granite powder to reduce cost as 
well as environmental impact and another thing we 
do is replace the granite powder to sand  and to 
increase life time properties of  concrete such as 
durability and serviceability of structural 
components and  non-structural components .In our 
study main thing we do is replace various industrial 
waste  In  various proportions to identify the perfect 
percentage which controls the good strength and 
serviceability properties. 

THE MAIN OBJECTIVE OF MY STUDY 
1. To study the mechanical properties and durability 
properties of concrete with Granite Powder and Poly 
Propylene Fibers. 
2. To find out the optimum percentage of 
replacement of cement and sand with granite powder 
with also addition of PPF. 
3. To carry out cost Comparison between nominal 
concrete and concrete with GP and PPF.   

 

II. LITERATURE REVIEW 
 

A.Arivimagai , T. felixkala “Strength and 
durability properties of granite powder concrete 
“this study mainly concentrated to Replace the use 
of River sand with granite powder to reduce 
environmental impact. The main parameter is M30 
grade of concrete with replacement of granite 
powder as 0%,25% and 50% and cement was partial 
replacement with fly ash, slag, silica flume and 
super plasticizer. This paper studied experimental 
study on compressive strength, split tensile strength 
for 28, 56, 90 days. Durability test as chlorine attack 
was also studied and weight loss also 
determained.by adding these there is increase in 
durability properties. 
  As from the tested results of the paper they 
found that at 25% replacement they get good results 
more over durability properties also changes, 
particularly compressive strength and split tensile 
strength also increases with increasing age of curing. 
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But under chemical attack state there is weight loss 
in cubes we need to consider that to reduce these 
losses to increase life span. 

T. felixkala and partheeman “granite 
powder concrete” in this investigation possibility 
of use of granite powder as replacement of sand and 
partial replacement of cement with fly ash, silica 
flum, slag and superplasticizer in concrete. 
Percentage of granite powder was added to the 
concrete was 0%,25%,50% and 100% and cement 
was replaced with 7.5% silica fume 10% fly ash 10% 
slag and 1% superplasticizer.  The effects of 
water ponding temperatures at 26oC and 38oC with 
0.4 water-to-binder (w/b) ratios on automatic 
properties, synthetic and aeration shrinkage strain of 
the solid were studied and compared with natural 
fine aggregate concrete. From the test results we 
obtain marginal quantity of usage of granite powder 
in concrete. 

Further the test results on the value of both 
in plastic and dry shrinkage of concrete. In the 
granite powder concrete specimens where nominal 
than those of ordinary concrete specimens. 

The conclusions made by comparison of 
results that at 25% GP get good mechanical 
properties, strength in concrete was increased with 
increase in curing time but with increase in curing 
temperature decrease in strength. Plastic shrinkage 
and dry shrinkage properties also more than the cc 
specimens, more over GPC we expect that used in 
construction industry near future. 

Dr  T. felixkala “effect of granite powder 
on strength properties of concrete” this study 
mainly focus on replacement of  granite powder for 
M60 grade of concrete and partial replacement of 
cement with silica fume ,fly ash, and slag and 
superplasticizer. Finally, what he was found that at 
25% replacement of granite powder is beneficial to 
the concrete. 

 Y. Yaswanth kumar ,C.M Vivek vardhan  
and A. Anitha  [5] “use  of  granite powder as 
partial substitution to cement in concrete” with 
ever increase in cost of construction need to curtail 
for that replace cement with granite powder as 
granite slurry(GS) as 0% ,5%,10%,20%.conducted 
tests are compressive strength   and split tensile 
strength.from the conventional mix we get 
compressive strength as 38.5 n/mm2  but with  GS 
concrete strength 48 n/mm2.tensile strength 
followed with 10% replacement  3.6 n/mm2 but 
nominal concrete 2.4 n/mm2 . however, flexure 
strength of 10% GS replacement exhibited a good 
improvement of flexural strength to 4.6 n/mm2 
compared to a 3.2n/mm2 of conventional concrete. 
for economic reasons we use 20% GS for cement 
replacement. 

Mr. G Raja and Mr. K.M Ramalingam 
“Experimental study on partial replacement of 
fine aggregate by granite powder in concrete” 
granite fines which are the by-product produced in 

granite factories while cutting huge granite rocks to 
the preferred shapes, at the same time as cutting the 
granite rock,  the powder produced is carried by the 
water and this water is store in tank.  After shattered 
of water the granite grime remained is disposed on 
the lands. Disposing this granite fines is a major 
problem due its fine quality. Hence an outcome is 
made to make use of this fine granite powder in as a 
filler material in concrete. For that the basic 
properties of granite fines such as dimension, 
greatness, specific gravity, and dampness content 
were tested. The specimen casted with 40% 
replacement of granite fines to fine aggregate gives 
higher strength when compare to control specimen.  

Sidharth sen and  R nagavinodhini 
“Experimental study on polypropylene fiber and 
granite powder in concrete”in this study mainly 
concentrated on replacement of granite powder to 
sand to effective use of waste.along with this 
polypropylenes are used to increase its life lime. 
They considered that 0.5%, 1.0% and 1.5% of 
Polypropylene fibers and use 5%, 10% and 15% 
granite powder. The investigation is carried out for 
M25 grade concrete for 7days and 28 days, finally 
the conclusions drawn from this is at 1.5% and 15% 
they get good mechanical properties. Further study 
need for beyond these proportions. 

Kanmalai Williams C. , Partheeban P 
Felix Kala T “mechanical properties of high 
performance concrete Incorporating granite 
powder as fine aggregate” experimental study on 
the high performance concrete made with granite 
powder as fine aggregate. The percentage of granite 
powder added by weight a range viz. 0, 25, 50, 75 
and 100% as a replacement of sand used in concrete 
and cement was replaced with 7.5%Silica fume, 
10% fly ash, 10% slag and 1% superplasticiser. The 
effects of curing temperature at 320 C and 0.40 
water-to-binder (w/b) ratio for 1, 7, 14, 28, 56 and 
90 days on compressive strength, split 
Tensile strength, modulus of elasticity, drying 
shrinkage and water penetration of concrete were 
calculated. Experimental consequences point out 
that the increase in the magnitude of granite powder 
resulted in a decrease in the compressive strength of 
concrete. The highest compressive strength was 
achieved in samples containing 25% granite powder 
concrete, which is 47.35 KPa after 90 days. The 
taken as a whole test performance open that granite 
powder can be utilized as a partial replacement of 
natural sand in high performance concrete. 

Dr. V.Bhaskar Desai , and , A.Sathyam  
“ A Study on Partial Replacement of Natural 
Granite Aggregate with Pelletized Fly Ash 
Aggregate”  the use of pelletized fly ash aggregate 
in concrete as a partial replacement of granite 
aggregate has been examined. The concrete so 
produced is light weight in nature and the 
development of such concrete with cold bonded 
pelletized fly ash aggregate is to minimize the 
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conservative aggregate, which outcome in 
fortification of the ordinary environment. With the 
partial replacement (0%, 25%, 50%, 75% and 
100%) of natural granite aggregate by pelletized fly 
ash aggregate, the strength properties of concrete 
such as compressive strength, split tensile strength, 
flexural strength and young’s modulus of elasticity 
are studied. 

Jashandeep singh, Er. R S Bansal 
“partial replacement of cement with Waste 
marble powder with m25 grade” the behavior of 
concrete, having partial replacement of cement with 
waste marble powder M25 grade for which the 
marble powder is replaced by an experimental study 
was carried out and the effect on compressive 
strength and split tensile strength characteristics 
(0%, 4%, 8%, 12%, 16%, 20%) was studied. The 
result of this present investigation indicates that the 
replacement of 12% of cement with waste marble 
powder attains maximum compressive and tensile 
strength. The optimum percentage for replacement 
of marble powder with cement and it is almost 
12%cement for both cubes and cylinders and it also 
minimize the costs for construction with usage of 
marble powder which is freely or cheaply available 
more importantly. 

 

III. MATERIALS AND PROPERTIES 
 

CEMENT: 
Cement is binding material used in 

construction industry. It has good binding property 
with other ingredients in concrete. It develops 
strength to concrete. Cement materials obtain from 
lime stone. Cement is seldom used material in 
building industry but still now also their no complete 
replacement found. 

Table: Cement Properties 

 
 
FINE AGGREGATE SAND 
Generally, river sand is used as fine aggregate in 
constructions but now a day there is increase in 
water pollution river sand is also polluted at the 
same time there is lots of fine water produced from 
various industries and robust sand is now practices 
in build industries. For this before using the sand 
from rivers we need to test it. 
 
COARSE AGGREGATE 

Construction aggregate, or simply "aggregate", is a 
broad category of coarse to medium grained 
particulate material used in construction, 
including sand, gravel, crushed stone, slag, recycled 
concrete and geosynthetic aggregates. Aggregates 
are the most mined materials in the world. 
Aggregates are a component of composite 
materials such as concrete and asphalt concrete; the 
aggregate serves as reinforcement to add strength to 
the overall composite material. 
 

Table: Sieve Analysis of Coarse Aggregate 

 
 
GRANITE POWDER: 
We are by means of granite powder as replacement 
of fine aggregate is obtained from polished industry 
so we need to test all physical properties of granite 
powder 

Table: Sieve Analysis of Fine Aggregate 

 
 
POLYPROPALINE FIBRES  

Polypropylene are the forth class fiber i.e. 
polyester, nylon and acrylic. All the three fibers are 
used in textile industry so the forth coming 
propylene. there are various fibers are adding to the 
concrete for improvement in strength and durability. 

 
Table: Properties of Polypropylene 
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SPECIMEN DETAILS 
Standard specimens like cubes, cylinders, impact 
specimens and beams are used to conduct the 
strength tests are taken according to IS10086-1982. 
 
 Cube Compression strength test was carried 

out on standard cube moulds of 
150mmX150mmX150mm. 

 For Split tensile strength test was carried out 
on cylindrical moulds of 150dia@300mm 
height are used. 

CASTING OF SPECIMENS 
Before placing the concrete inside faces of the 
mould are coated with the machine oil for easy 
removal afterwards after completion of the 
workability tests, the concrete has been placed in the 
standard metallic moulds in three layers and has 
been compacted each time by tamping rod. Before 
placing the concrete inside faces of the mould are 
coated with the machine oil for easy removal 
afterwards. The concrete in the moulds has been 
finished smoothly. 
CURING 
After casting   the specimen the moulds were air 
dried for one day and then the specimens were 
removed from the moulds after 24 hours of casting 
of concrete specimens. Markings have been done to 
identify the different percentages of Granulated 
Blast furnace slag specimens. Then specimens were 
kept for normal water curing until testing age. 
 

IV EXPERIMENTAL INVESTIGATION 
 
Preparation Module and Testing Procedure: 
Mixing of concrete was done by hand mixing. All 
the ingredients of concrete were weighed and 
batched according to the mix proportions. The order 
of mixing the ingredients of concrete was first fine 
aggregate, slag, cement, coarse aggregate and finally 
water. The materials must be thoroughly mixed to 
obtain a good mix .After getting a mix, the moulds 
must be greased on to the inner surface of the mould 
to get cubes easily while demoulding. Concrete is 
poured in each mould in three layers. Each layer was 
tamped 25 times by using tamping rod, and then 
finally the mould was kept on vibrator to get a void 
less cube. 
Testing Arrangement: 

Cube Compressive strength details of specimen 
in KN/mm2 
All the cubes and cylinders cast were tested in the 
Compression Testing Machine for 7days and 28 
days .The Maximum Capacity of the testing 
Machine is 2000KN. The cubes and cylinders were 
tested for compression and split tensile strength in a 
2000KN CTM. The beams were tested for flexure in 
40KN UTM. 
Compressive Strength Test 
Compression test is done confirming to IS: 516-
1953. All the concrete specimens are tested in a 
2000KN capacity Compression-Testing machine. 
Concrete cubes of size 150mm x 150mm x150mm 
were tested for crushing strength. Crushing strength 
of concrete was determined by applying load at the 
rate of 1400 N/cm2/min till the specimens fail. 

 
Fig: Test of specimens for compressive strength 

 
Split Tensile Strength Test 
All the concrete specimens were tested in a 2000KN 
capacity compression testing machine. Concrete 
cylinders of size 1500mm X 300mm height are 
tested for curing strength. This test method covers 
the determination of the splitting tensile strength of 
cylindrical concrete specimens. This method 
consists of applying a diametric compressive force 
along the length of a cylindrical specimen. This 
loading induces tensile stresses on the plane 
containing the applied load. Tensile failure occurs 
rather than compressive failure. Plywood strips are 
used so that the load is applied uniformly along the 
length of the cylinder. The maximum load is divided 
by appropriate geometrical factors to obtain. The 
splitting tensile strength by using the formula based 
on IS 5816 – 1970 and ASTM 496 splitting tensile 
strength of cylindrical concrete specimens. 
 
The splitting tensile strength is calculated as below 
Where  
Ft = 2P/πDL 
Ft=split tensile strength in N/mm2, 
 P = Compressive load on the cylinder in N 
 L = Length of the cylinder in mm, 
 D = Diameter of the cylinder in mm. 
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Fig:Testing the specimen in split tensile strength 
Split tensile strength has done for the mixes M1, M2, 
M3, M4, M5 and M6 of concrete for   7 days and 28 
days. The test has conducted on the cylinder of 150 
mm X 300 mm. 
 

 
V. TEST RESULTS. 

Table: Test results of cube compressive strength 
for specimens 

 

 
Graph 4: Showing Compressive strength of CC 

Table: Split Tensile Strength Value 

 

 
Graph: Showing Split Tensile strength of CC 

Table: Alkalinity Test values 

 

 
Graph: Showing Alkalinity strength of CC. 
Table –  Compressive Strength at 0.2% PPF  

 

 
Graph: Showing compressive strength at 0.2% 

PPF. 
Table: Compressive Strength at 0.4% PPF  

 

 
Graph: Showing compressive strength at 0.4% 

PPF. 
Table: Compressive Strength at 0.6% PPF  
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Graph: Showing compressive strength at 0.6% 

PPF. 
Table: Spilt Tensile Strength at 0.2% PPF 

 

 
Graph: Showing Spilt Tensile Strength at 0.2% 

PPF. 
Table: Spilt Tensile Strength at 0.4% PPF  

 

 
Graph: Showing Spilt Tensile Strength at 0.4% 

PPF. 
 

Table: Spilt Tensile Strength at 0.4% PPF  

 

 
Graph: Showing Spilt Tensile Strength at 0.6% 

PPF 
Table: Alkalinity attack test at 0.2% PPF 

 

 
Graph: Showing Alkalinity attack test at 0.2% 

PPF 
 

Table: Alkalinity attack test at 0.4% PPF 
 

 

 
Graph: Showing Alkalinity attack test at 0.4% 

PPF 
Table: Alkalinity attack test at 90 days 
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Graph: Showing Alkalinity attack test at 90 

days. 
COST ANALYSIS: 

Material content required for cubic meter 
of concrete have been presented in the table 31 for 
cubic meter as per mix design of concrete. Amount 
required for each constituent has noted in table cost 
comparison has tabulated in table for different mix 
proportions.  

Table: Materials Required for Cubic 
Meter 

 
 

VI. CONCLUSIONS 
Our study mainly consisting of replacement of 

granite powder for sand and cement. Concrete 
properties taken in as limited, in literature in many 
papers, particularly we concern development 
strength, tensile strength, compressive strength and 
alkalinity attack test, cost comparison study. We 
coming to following conclusion from results 
obtained: 

 In addition, with granite powder to 
concrete there is increase in strength 
Of concrete compared to conventional 
concrete. 

 By addition of polypropylene fibers great 
increase in split tensile strength of concrete 
is observed. 

 At constant rate of replacement of cement 
with GP, it was observed that at all the ages 
of concrete compressive and split tensile 
strengths increased. 

 At 14-0.4% replacement of granite powder 
in concrete, there is optimum results we 
can obtained in both tensile strength and 
compressive strength.  

 While conducting Alkalinity test for 
60days and 90 days it was found that there 
is increase in strength of concrete at 
constant rate of pH value. 

 Cost of concrete can increase due to use of 
granite powder along with super plasticizer 
and polypropylene fiber. 

 The only parameter that can control the 
cost in my study is super plasticizer and 
polypropylene fiber. 

 For making concrete is workable, super-
plasticizer in all mix proportions were 
used. 
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