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Abstract - Concrete is widely used due to its strength and
durability. Excessive extraction of river sand has led to
environmental degradation and increased costs. This study
investigates the flexural strength improvement of M35 grade
concrete by partially replacing fine aggregate with 20% and
30% Stone Crusher Dust (SCD). Beam specimens were tested at
14 and 28 days. Results showed that 20% SCD replacement
achieved the highest flexural strength of 5.07 N/mm? at 28 days,
demonstrating improved mechanical performance and
sustainability benefits.
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1. INTRODUCTION

Concrete is the most widely used construction material in the
world. It mainly consists of cement, coarse aggregate, fine
aggregate, and water. River sand is commonly used as fine
aggregate but its excessive use causes scarcity and
environmental damage. To overcome this issue, alternative
materials are being explored. Stone Crusher Dust (SCD) is a
by-product obtained during the crushing of stones in quarries.
It has similar particle size properties to natural sand and can
be used as a partial replacement. Replacing sand with SCD
also helps in utilizing waste material effectively. M35 grade
concrete is widely used in structural works like beams, slabs,
and pavements. Flexural strength is a key property of concrete
as it determines its performance in bending. This project
studies the improvement in flexural strength of M35 concrete
when 0%, 20%, and 30% of sand is replaced with stone
crusher dust.
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2. OBJECTIVES-
e To find the perfect amount of SCD that makes the
concrete the strongest.
e To find properties of various ingredients to determine
flexural strength of M35 grade of concrete

e To test the flexural strength of these concrete mixes after
14 and 28 days.

Material Collection-

e Cement: Ordinary Portland Cement (OPC) 53 Grade,
conforming to IS 12269:2013, used for high early
strength.

e Fine Aggregate (Sand): Natural River sand passing
through a 4.75 mm IS sieve.

e Coarse Aggregate: Crushed basalt stone of 20 mm
nominal size, conforming to IS 383:2016.

e Stone Crusher Dust (SCD): Quarry waste by-product
used as a partial replacement for fine aggregate.

3. TESTING -
Testing: The flexural strength (modulus of rupture) was tested
using a Universal Testing Machine (UTM) via a 3-point
loading setup. Load was applied gradually at a rate of 140
kg/sq.cm/min until failure.

4. PREPARATION AND TESTING-

A. Preparation of Concrete (M35 Grade)
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For this experiment, concrete of M35 grade was prepared by
partially replacing fine aggregate (sand) with Stone Crusher
Dust (SCD) at 20% and 30% levels.

Concrete beams of size 100 mm x 100 mm x 500 mm were
cast for flexural strength testing.

Mix Proportion (M35 Grade — Nominal Design Example)
(Actual design may vary as per IS 10262)

Table 1.

Sr. Material Quantity Unit
No

1 Cement 14 kg/m?3

2 Sand kg/m?

22
3 Aggregate 36 kg/m’
4 Water 6
Liter
5 Stone 16 kg/m?
Crusher
Dust

B. Casting Procedure

1. Materials were weighed accurately.

2. Dry mixing of cement, sand, stone crusher dust, and
coarse aggregate was done.

3. Water was added gradually and mixed thoroughly.

4. Concrete was placed into beam moulds in three
layers.

5. Each layer was compacted using a tamping rod or
vibrating table.

6. Specimens were kept undisturbed for 24 hours.

7. After demoulding, beams were cured in water for 7
and 28 days.

Observation / Result —

The casted beams were tested, and the flexural strength was
calculated based on the maximum load sustained before
failure

Flexural Strength Test Results

% of Stone 14 Days 28 Days
Dust Strength Strengtzh
Replacement (N/mm?) (N/mm?)
Control Mix 3.92
(0%) 2.64

20% 5.07
Replacement 3.20

30% 3.13
Replacement 1.85
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Strength archive after 14 days curing of blocks for show
in bellow graph —

Fig no. 1 Blocks

Flexural Strength at 14 Days

:n I I
as
a0

Tl o™ ot
o™ «
o= e -~
> ™

Rercentage of Stone Dust Replacement

5

Strength (Nymm*)

°

Strength archive after 28 days curing of blocks for show
in bellow graph —

Fig no. 2 Tow point loading Test
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6.COST COMPARISON

Comparison of 14 Days and 28 Days Flexural Strength
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Figure 3. Result Comparison Graph

Cost Comparison Result

Percentage
Mix T 2/ m?
xype Replacement Cost @/ m’)
Control 0% (Normal
. %7800 /m?
Mix Concrete) m
Mix 1 20% Stone Dust 27500 /m?
Mix 2 30% Stone Dust X 7300 /m?
Observation:

Flexural Strength Observation (14 Days & 28 Days)

Flexural strength increases from 14 days to 28 days for
all mixes due to proper hydration of cement.

The 20% stone dust replacement mix shows the highest
flexural strength at both 14 and 28 days.

The control mix (0%) gives moderate strength compared
to replaced mixes.

At 30% replacement, strength decreases compared to
20%, but it is still comparable to or slightly higher than
control at 28 days.

20% replacement provides better particle packing and
bonding between aggregates and cement paste.

Excess replacement (30%) slightly reduces strength due
to increased fines and reduced workability.
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7.APPENDIX-

The materials used in this project were OPC 53 grade cement,
natural river sand (Zone II), 20 mm coarse aggregate, stone
crusher dust, and clean potable water.

Concrete of M35 grade was prepared for experimental study.
Fine aggregate (sand) was partially replaced with stone
crusher dust at 20% and 30%.

Concrete beams of size 100 mm x 100 mm x 500 mm were
cast for flexural strength testing. Three specimens were
prepared for each replacement level, including the control
mix (0%), making a total of nine beams.

All specimens were cured in clean water for 14 days and 28
days before testing. Flexural strength was determined using a
two-point loading test on a Universal Testing Machine
(UTM) as per standard procedures.

The experimental results showed that flexural strength
increased at 20% replacement and slightly decreased at 30%
replacement compared to 20%, but remained comparable to
the control mix.
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