International Journal of Research Publication and Reviews, Vol 4, no 10, pp 2390-2395 October 2023

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

N

WWW.IJRPR.COM

Effect of Geological Characteristics of Coarse Aggregate on Properties
of Concrete

Sourabh Saini !, Anant Bharadwaj 2, Ankita Agnihotri 2, Siddharth Pastariya 2

PG Student, Dept. of Civil Engineering, Sri Aurobindo Institute of Technology, Indore, M.P, India
?Head of Dept. of Civil Engineering, Sri Aurobindo Institute of Technology, Indore, M.P, India
3Asst. Prof. Dept. of Civil Engineering, Sri Aurobindo Institute of Technology, Indore, M.P, India

ABSTRACT-

Aggregate is one of the important constituents in concrete and it occupies 60 to 80% of the volume. They provide body to concrete, reduce shrinkage and also affect
economy. Further, it is relatively inexpensive than other constituents and usually it has been considered all along as inert filler material. Hence, an attempt has been
made in the present work to study effect of geological characteristics of aggregates on properties of concrete. Five types of coarse aggregates such as Grey Granite
(GG), Anorthosite (AS), Charnockite (CK), Limestone (LS) and Gneiss (GS) were used in this work to study their geological characteristics and their effect on
performance of concrete. The geological characteristics of aggregates such as mineralogical composition, proportion of minerals, texture, structural features etc
were studied. Subsequently, concrete mixes were made with various types of aggregates to produce M30 grade of concrete. The concrete specimens were cast and
cured over a period of 28 days. The cured specimens were tested for compressive strength, split tensile strength, flexural strength, rupture probability of coarse
aggregate RPCA and also structural behavior of concrete. However, concrete mixes of same grade made of different aggregates demonstrated significant variations
in compressive strength, indicating that geological characteristics of aggregates played a dominant role in influencing compressive strength. Also, similar trend was
noticed in the case of tensile strength, flexural strength, modulus of elasticity, impact energy and fracture energy, RPCA and structural performance of concrete.
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l. Introduction

Aggregate is one of the important constituents in concrete and it occupies 60 to 80% of the volume. They provide body to concrete, reduce shrinkage and
also affect economy. Further, it is relatively in expensive than other constituents and usually it has been considered all along as inert filler material.
Therefore, required attention was not focused to realize the possible influence of aggregates on strength, dimensional stability and durability of concrete.
Hence, it is very much necessary to understand more about aggregate to produce the concrete with required characteristics. Further, geometrical
characteristics of aggregates and their effect on characteristics of concrete were well established. Furthermore, effect of type of aggregate on abrasion
resistance, fracture energy and RPCA was investigated by few researchers. However, almost entire research work was focused only type of aggregates
without taking geological characteristics such as mineralogical composition, proportion of minerals, texture, structure, alteration of minerals in aggregates
in to consideration. Further, geological characteristics of aggregates are site specific and cannot be generalized and attributed to similar aggregates
available elsewhere. Hence, an attempt has been made in the present work to study geological characteristics of aggregates available around Malwa
Region, Madhya Pradesh and their effect on properties of concrete.

11. Objective

The present work entitled “Effect of geological characteristics of coarse aggregate on properties of concrete” has taken up with the objectives listed
below.

» To evaluate geological characteristics, physical and mechanical properties of aggregates such as Grey Granite (GG), Anorthosite (AS), Charnockite
(CK), Limestone (LS) and Gneiss (GS) and to find out relationship between geological characteristics of aggregates and physical as well as mechanical
properties of aggregates.

* To assess role of geological characteristics of aggregates on strength characteristics of concrete such as compressive, tensile, flexural and durability.
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111. Experimental work

Materials:

Cement: Ordinary Portland cement of 53 Grade was used for making concrete.

Silica Fumes: Silica fume is a by-product of silicon and ferrosilicon metal. Its particles are spherical in shape with an average diameter of 0.1 micron.

Fine Aggregate: In the present work, locally available river sand was used as fine aggregate. It was tested for its physical characteristics as per procedure

prescribed by BIS 2386-1963 (Reaffirmed 2011)

Coarse Aggregate: Five types of aggregate such as Grey Granite (GG), Anorthosite (AS), Charnockite (CK), Limestone, (LS) and Gneiss (GS) are used

as coarse aggregate in the present work.

Water: The water available in the premises of SAIT, Madhya Pradesh, India, conforming to requirements specified by IS: 456-2000 was used as mixing
water as well as for curing of concrete specimens.BIS:456-2000 (Reaffirmed 2011)

Super Plasticizer: Super-plasticizer is a chemical admixture used to enhance workability of concrete mixes made with low w/b ratio. Melamine based
super plasticizer having specific gravity of 1.22 was utilized in this work

1V. Results & Discussion

Workability:
Density
Mix Code | Type of Coarse Aggregate i) Slump(mm)
6G30 Grey Granite 2400 60
AS30 Anarthosite 2461 10
CK30 Chamockite 247 10
LS30 Limestone 210 80
6530 Gneiss 243 75

(30

M30 Grade Slump Value
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Compressive Strength:

. Compressive Strength (MPa) fc
Mix Code
Mean SD cov
GG30 40.4 1.14 2.82
AS30 39.4 0.95 2.42
CK30 38.6 1.67 0.95
LS30 38.1 0.65 1.71
GS30 37.4 0.86 2.30
M30 Grade Compressive Strength
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35,1
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Split Tensile Strength:
Split Tensile Strength (MPa) fst
Mix Code Mean SD cov
GG30 3.16 0.01 0.32
AS30 3.06 0.02 0.5
CK30 2.47 0.04 1.76
LS30 2.98 0.02 0.51
GS30 2.85 0.03 0.88
M30 Grade Split Tensile Strength
3.5
3
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1
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Flexural Strength:

Flexural Strength (MPa), f;
Mix Code
Mean SD cov
GG30 5.58 0.09 1.56
AS30 5.37 0.10 1.80
CK30 5.25 0.07 1.33
LS30 5.17 0.12 2.24
GS30 5.04 0.02 0.30
M30 Grade Flexural Strength
5.8
5.6
5.4
5.2
5
4.8
4.6
GG30 AS30 CK30 LS30 GS30
B GG30 AS30 CK30 mLS30 mGS30
RPCA:
Mix Compressive | Split Tensile | Flexural
Code Strength Strength Strength (MPa), | RPCA (%)
(MPa) f. (MPa) fs | f;
GG30 40 3.16 5.58 58
IAS30 39 3.06 5.37 35
CK30 39 247 5.25 37
LS30 38 2.98 5.17 67
GS30 37 2.85 5.04 69

V. Conclusion

The conclusions with respect to the strength - related properties, microstructural properties and durability-related properties on fresh and hardened M30
Grade Concrete are as follows:

i. The aggregates selected for the present study are grey granite, anorthosite, charnockite, limestone and gneiss. Among these aggregates, grey granite has
exhibited best performance in terms physical and mechanical properties and it is followed by anorthosite, charnockite, limestone and gneiss.

ii. The concrete mixes made of GG, AS, CK and GS aggregates demonstrated relatively low workability than concrete mix made of LS aggregate. The
relatively smooth surface texture of limestone aggregate due to presence of extremely fine grain minerals, made it to impart higher workability to concrete
than GG, AS, CK and GS aggregates having very high surface roughness.

iii. M30 grade of concrete made of different types aggregates exhibited compressive in the range of 37 to 40 MPa, indicating that type of aggregate has
not shown considerable effect on compressive strength of normal strength concrete. It is due to the fact that aggregate is not strength limiting factor as it
is stronger than cement matrix and transition zone.

iv. Further, compressive strength of different grades of concrete mixes made of same aggregates has improved with increase in compressive strength of
concrete. However, concrete mixes of same grade made of different aggregates demonstrated significant variations in compressive strength, indicating
that geological characteristics of aggregates played a dominant role in influencing compressive strength.

v. The variations in split tensile strength, flexural strength of concrete made with different aggregates are same as that of compressive strength.
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Hence, it is very much essential to take into account geological characteristics of aggregates such as mineralogical composition, proportion of minerals,
arrangement of minerals, degree of alteration, structural features while selecting aggregates to produce high strength concrete.
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