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Abstract

Exfoliated Vermiculite is a versatile lightweight material and it is used as an calcium silicate boards, roof and floor screeds and
insulating concretes, loose fill insulation etc. Study on Vermiculite replacing natural sand is investigated. Design mix having the
mix proportion 1:3 with the water cement ratio 0.5. In these specimen the vermiculite is partially replaced by sand at the range of
5%, 10%, 15%, 20%, 25%, and 30% to the total weight of sand. The Superplasticizer Conplast SP430 is added to the samples at a
range of 1.5% to the weight of cement. The properties of the mortar such as compression strength, split tensile, water absorption,
sorptivity for 28 days of curing were determined.
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I. INTRODUCTION

Light weight concrete is a type of concrete which includes an expanding agent in that it increases the volume of the mixture. The
mortar is produced by adding an certain amount of vermiculite to make an slurry of High Silica Sand, Cement and Water, later
forms an light weight mortar. Vermiculite is an inert material was first described in 1824 for an occurrence in Millbury,
Massachusetts, USA means ‘to breed worms’ in which it exfoliates when heated. The vermiculite is a group of hydrated laminar
mineral which are aluminium-iron-magnesium silicates, resembling mica in appearance. In fact in the late 1970s and 1980s, the
federal government even offered a grant to people who installed products including Zonolite in their homes. It is valued for its
high absorbency. Vermiculite incorporated samples having an high workability, low self weight, loose fill insulation properties.
The density ranges from 300 to 1950 kg/m?3 can be application to filling grades, insulation, roof and floor screeds, soil amendment.

Il. LITERATURE REVIEW

The exfoliated vermiculite is used as an filler material and developed an cement tiles exhibiting low water absorption, better
strength properties compared with the traditional famous conventional tiles used for flooring tile purpose. It is light in weight and
easy to handle. The special characteristics and usage of this material would decrease the structural weight and it is quite good
material if it is replaced partial form gives better results. In order to obtain desired consistency, polymer admixture such as SBR
latex and super plasticizer ( 1% weight of cement) was added in the mixes at 0.15 polymer cement ratio. The compression strength
of the mortar cube for 28 days of curing for about 4.8 to 5.0 mpa and the flexural strength of about 2.9 to 3.5 mpa. Comparatively
the weight of concrete is much lesser than the conventional concrete and weight of vermiculite insulated concrete is less than 6kgs
for 20% replacement in fine aggregate when compared with the weight of conventional concrete lies between 8.5 to 9.5 kgs.

The mechanical and thermal properties is compared by using light weight aggregates(55% to 65%), vermiculite, expanded
polystyrene (0.5% to 1.0%) and super plasticizer admixture. EPS light weight concrete has higher strength and is lighter than with
vermiculite. But vermiculite light weught concrete has lower thermal conductivity than with EPS. The better light weight aggregate
content was 55%. Organo-vermiculites were used as antibacterial nanofillers to polyethylene.

The components of vermiculite insulating concrete are expanded vermiculite aggregate, air entraining admixture, Portland
cement, and water, all mixed and applied according to precise procedures. The ratio of cement to aggregate determines the density,
strength and insulating values of the finished concrete. As used in the average roof deck, the ratio ranges from 1:4 to 1:8 by volume.
Vermiculite concrete is installed in thickness of 2 inches and greater, depending on design needs and requirements. It weights from
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20 to 40 pounds per cubic foot, with compressive strength from 90 to 500 psi. This system provides insulation with a U-value of
0.10Btu per hour square foot degree or less than 1 1/2 —hour fire rating.

111. MIX PROPORTION

SUPER
S.NO | CEMENT | FINE AGGREGATE | VERMICULITE PLASTICIZER
1 1 3 0 0
2 1 2.85 0.15 14
3 1 2.7 0.3 15
4 1 2.55 0.45 16
5 1 2.40 0.60 1.7
6 1 2.25 0.75 1.8
7 1 21 0.9 19
A.  Compression Strength
Fig: 1 Compression-strength
SNO SIZE WEIGHT | STRESS | LOAD
CM gm MPA KN
1 7.06X7.06X7.06 738.5 22.7 106.6
2 7.06X7.06X7.06 702.5 19.15 88.50
3 7.06X7.06X7.06 645.0 15.48 75.50
4 7.06X7.06X7.06 610.0 13.40 56.80
5 7.06X7.06X7.06 595.0 7.63 41.00
6 7.06X7.06X7.06 568.5 6.56 32.60
7 7.06X7.06X7.06 535.3 5.76 28.90
H. Split Tensile Strength
SNO SIZE | LOAD | SPLIT TENSILE STRENGTH
(CM) | KN N/MM2
1 6x12 35 3.09
2 6x12 32 2.26
3 6x12 28.7 2.03
4 6x12 25.1 1.78
5 6x12 | 23.1 1.63
6 6x12 20.5 181
7 6x12 | 18.1 1.60

1V. EXPERIMENTAL STUDY

A.  Compression Strength

The compression strength is primarily meant to withstand compressive stresses and can be used as an approximate qualitative
measure for other properties of hardened concrete. The cube size is determined as per code 1S: 516-1959 and the specimens are
casted, cured, and tested for 28 days.
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Compressive strength = load/area (N/mm?2)

8. Split Tensile Strength

This test on concrete cylinder is a method to determine the tensile strength of concrete. The concrete is very weak in tension due
to its brittle nature and is necessary to determine the tensile strength of concrete to determine the load at which the concrete

members may crack.
Split tensile = 2P/ndl

. Water Absorption

This method is to determining the relative water absorption properties over time of mortars. The amount of water absorbed by the
material under specified test conditions.
% of water absorption = ( (W 2—W 1)/ W;) X 100

£ Sorptivity

It is the measure of the capacity of the medium to absorb or desorb liquid by capillarity. It can be determined from vertical
infiltration by capillary absorption.
Cumulative, 1 = S(t)¥2 + Al

E. Dry Density
It is the mass of unit volume of homogenous material. Density of a material greatly influences its physical material.
Density = mass / volume
V. RESULTS AND DISCUSSION

The test results of the vermiculite replaced samples having the mix proportions of 1:3 have water cement ratio 0.6, the compressive
strength is shown below.

A.  Compressive Strength
By using the compression testing machine we found the compressive loads are tabulated,

SAMPLENO | 1 2 | 314567
STRESS (Mpa) | 1616 | 1532 | 13.8 | 10.7 | 6.10 | 554 | 471
14 day
STRESS (Mpa) | 557 | 1915 | 155 | 134 | 7.63 | 6.56 | 5.76
28 day

25 1

20 +

s g ® stress (mpa) @

14 days
10 Il | m stress (mpa) @
0 P 7—7‘—'77:’*7.:4"77-*':—;4 Y .
1 2 3456 7

Fig. 1: Compressive strength

8. Split Tensile Strength

By using the compression testing machine the split tensile strength is calculated as below,
SAMPLE NO 1 2 3 4 5 6 7
TENSILE STRENGTH
(N/ mm?) 247 | 226 | 203 | 1.78 | 1.63 | 1.45 | 1.28

14 days
TENSILE STRENGTH
(N/ mmg) 3.09 | 283|254 222|204 181 160
28 days
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C.

Water Absorption

£ Sorptivity

B tensile strength

(14 days)
u tensile strength
(28 days)
1 2 3 4 5 6 7
Fig. 2: split tensile strength
SAMPLE NO 1 2 3 4 5 6 7
% OF ABSORPTION | 534 | 6.4 | 7.9 | 842 | 9.26 | 10.95 | 12.43
% of absorption
14
12 /
10
8
s %5, OF
6 -~ absorption
4 -
2 +
0 . T T T
1 2 3 4 5 6 7
Fig. 3: Water Absorption
Sample 1 Sample 2
Time in minutes | Sorptivity (mm) | Time in minutes | Soprtivity (mm)
30 5.16 30 3.88
60 3.56 60 2.74
90 2.98 90 2.23
120 2.56 120 1.94
150 2.31 150 1.73
180 2.10 180 1.58
Sample 3 Sample 4
Time in minutes | Sorptivity (mm) | Time in minutes Soprtivity (mm)
30 7.76 30 13.97
60 5.49 60 9.48
90 4.48 90 7.71
120 3.88 120 6.68
150 3.47 150 5.97
180 3.17 180 5.45
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Sample 5 Sample 6
Time in minutes | Sorptivity (mm) | Time in minutes Soprtivity (mm)
30 12,5 30 137
60 8.83 60 9.74
90 7.22 90 7.96
120 6.25 120 6.89
150 5.59 150 6.16
180 5.10 180 5.63
sorptivity (mm)
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Fig. 4: Sorptivity for Sample 1
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Fig. 4: Sorptivity for Sample 2
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Fig. 4: Sorptivity for Sample 3
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E. Dry Density

sorptivity (mm)
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Fig. 4: Sorptivity for Sample 4
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Fig. 4: Sorptivity for Sample 5
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Fig. 4: Sorptivity for Sample 6
SAMPLENO | 1 2 3 4 5 6 7
DR{K%/EH':'S'TY 2003.66 | 2025.26 | 1889.79 | 1787.97 | 173349 | 1659.13 | 1568.67
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H 3
dry density (kg/m?)
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Fig. 5: Dry Density(kg/m?)

V1. CONCLUSION

We conclude here by comparing the various compression test of the samples, sample 3 (10% replacement of vermiculite to the
total weight of sand) gives better results. Hence finally, it is economical and giving good compressive strength.
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