International Research Journal of Advanced Engineering and Science
ISSN (Online): 2455-9024

Comparative Study of Green Concrete and
Conventional Concrete on Strength and Durability
Properties
Sidheshwar Murkute1, Madan S. H2, Dr. V. A. Patil3
1

P.G. Student, B. R. Harne College of Engineering, Karav-Vangani
2
Asst. Prof. B. R. Harne College of Engineering, Karav-Vangani
3
Principal, B. R. Harne College of Engineering, Karav-Vangani
Email address: 1sidheshwarmurkute @ gmail.com, 2civilianmadan@ gmail.com, 3brhcet.principal @ gmail.com

Abstract— Green Concrete is a resource-saving structure that
reduces environmental impact, carbon dioxide emissions, and waste
water. Here comparative evaluation of strength and durability
properties of conventional concrete and green concrete
incorporating recycled coarse aggregates and fly ash. In the
laboratory total of three series of concrete mixtures were prepared.
Series I, II and III were prepared with the water to cement (W/C)
ratio of 0.3, 0.4 and 0.5 respectively. Each Series, comprises of 3
concrete types named as conventional concrete mixture with 0% RCA
and 0% flyash indicated by notation R0. Recycled concrete mixture
with 50% RCA and 0% flyash indicated by notation R50. And green
concrete mixture with 50% RCA and flyash was incorporated as 25%
replacement to cement indicated by notation R50F25. As per IS
10262 1982 and IS 456 the mix design of concrete for all mix
proportions is done. A marginal reduction in compressive strength
and tensile strength has been noticed in the case of green concrete
(10 to 12%). And this may be due to lesser angularity index of
recycled aggregates. A large reduction in tensile strength of 25% was
noticed in recycled aggregate concrete compared to conventional
concrete. This may be attributed to less binding of aggregates in the
case of recycled aggregate concrete. Results shows that water
absorption, Chloride ion permeability and sorptivity of concrete
[R50] increased due to the intrinsic porosity of RCA compared to
conventional concrete [R0]. And water absorption, chloride ion
permeability and sorptivity of Green concrete [R50F25] is almost
same as conventional concrete [R0]. This is due to the pozzolanic
action of flyash present in green concrete. Green concrete shows
Moderate rate of chloride ion permeability for W/C of 0.3 and 0.4
slightly high rate of chloride ion permeability for W/C of 0.5.

burning ash and foundry sand can be properly used in green
concrete.
II.

Literature review on the works carried out by earlier
researchers on strength and durability properties of green
concrete is conducted. The summary and gap of literature are
discussed below.
A. Summary of Literature
Utilization of industrial waste like flyash can be made to
improve the various properties of recycled aggregate concrete.
The results from previous studies showed that mechanical
properties like compressive strength, tensile strength and
modulus of elasticity of concrete at all the ages reduced as the
percentage of recycled aggregates and flyash increased. With
the 40% use of recycled coarse aggregates in concrete,
workable and good strength concrete can be obtained.
Durability properties of recycled aggregate concrete can be
improved by incorporation of flyash in concrete. The results
from previous studies also showed that one of the helpful
ways to use a high percentage of recycled aggregate in
structural concrete is by incorporating 25–35% of fly ash as
some of the disadvantages induced by the utilization of
recycled aggregates in concrete could be reduced.
B. Gap of Literature
Previous studies also showed that drawbacks of recycled
aggregate concrete can be improved by incorporating certain
amount of flyash. It can be used as replacement for cement or
as an additional cementitious material in concrete. In the
present study use of flyash as partial cement replacement is
presented. The effect of Recycled coarse aggregates and flyash
on strength and durability properties are investigated.

Keywords— Green Concrete, water to cement, recycled coarse
aggregates and fly ash, compressive strength, tensile strength, water
absorption, Chloride ion permeability and sorptivity of concrete.

I.

LITERATURE REVIEW

INTRODUCTION

Green concrete is a concrete, partially or completely
substituted for cement or fine aggregate or coarse aggregate.
Alternative materials may be wastes of manufacturing
processes. Another name for Green Concrete is a resourcesaving structure that reduces environmental impact, carbon
dioxide emissions, and waste water. "Green concrete" is a
revolutionary topic in the history of concrete industry. This
was first invented in 1998 by Dr.WG in Denmark. Slag, fly
ash, power plant waste, recycled concrete, mining waste,
waste glass, incinerated slag, red mud, burning soil, sawdust,

III.

OBJECTIVES AND SCOPE

A. Objectives
The main objective of this research is comparative
evaluation of strength and durability properties of
conventional concrete and green concrete incorporating
recycled coarse aggregates and fly ash.
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B. Scope
Selection of materials and material characterization.
Concrete mix design, Casting and curing of test specimens.
Hardened concrete properties and durability properties
improvement.
IV.

estimated using a CTM machine with 2000kN capacity. At the
age of 28 days split tensile strength of test specimens was
measured.
Water absorption of the test specimens were oven dried for
24 hours at the temperature of 110˚C until the mass of the test
specimen become constant and then soaked on water to
measure % water absorption.
Rapid chloride ion penetration test cylinder specimens
were subjected to 60V DC voltage for 6 hours using apparatus
and cell arrangements. One reservoir was filled with 3.0%
NaCl solution and other one with 0.3M NaoH solution and
total charge passed was noted.
Sorptivity is the property of the material which indicates
the capacity of the material to absorb and transmit water by
capillary. The Sorptivity value of concrete can be estimated by
the measurement of the rate capillary absorption.

EXPERIMENTAL STUDY

A. Materials
Cement: cement of 53 grade confirming to grade IS 81121989 is used of specific gravity 3.1.
Flyash: Flyash of Class F grade collected and used in this
study. From test Specific gravity of the flyash was found to be
2.16.
Fine aggregates: In the present Work crushed stone
aggregates were used of gradation zone II and specific gravity
2.7.
Natural Coarse aggregates: In the present work, crushed
stone aggregates of size 20mm down were used of specific
gravity 2.66 and water absorption 0.3%.
Recycled coarse aggregates: In the present work, crushed
recycled concrete aggregates collected from demolished
building of size 20mm to 4.75mm were used of specific
gravity 2.2 and water absorption 3.02%.

V.

RESULTS

A. Compressive Strength
TABLE 5.1. Results of compressive strength

B. Concrete Mixtures
In the laboratory total of three series of concrete mixtures
were prepared. Series I, II and III were prepared with the
water to cement (W/C) ratio of 0.3, 0.4 and 0.5 respectively.
Each Series, comprises of 3 concrete types named as
conventional concrete mixture with 0% RCA and 0% flyash
indicated by notation R0. Recycled concrete mixture with 50%
RCA and 0% flyash indicated by notation R50. And green
concrete mixture with 50% RCA and flyash was incorporated
as 25% replacement to cement indicated by notation R50F25.
TABLE 4.1. Specimen details for conventional concrete for R0, R50 and
R50F25 each

Fig. 5.1. Compressive strength with age for W/C of 0.3

C. Tests
Compressive strength of the specimens was determined
using a CTM machine with 2000kN capacity. The
compression strength was measured at the ages of 3, 7, and 28
days.
The split tensile strength of the test specimens was
230
Sidheshwar Murkute, Madan S. H, and Dr. V. A. Patil, “Comparative study of green concrete and conventional concrete on strength and
durability properties,” International Research Journal of Advanced Engineering and Science, Volume 3, Issue 4, pp. 229-232, 2018.

International Research Journal of Advanced Engineering and Science
ISSN (Online): 2455-9024

C. Water Absorption Test
TABLE 5.3. Results of water absorption test

Fig. 5.2. Compressive strength with age for W/C of 0.4

Fig. 5.5. Comparison of twenty eight days water absorption

D. Rating of Chloride Ion Permeability Test
TABLE 5.4. Rating of chloride ion permeability

Fig. 5.3. Compressive strength with age for W/C of 0.5

B. Split Tensile Strength
TABLE 5.2. Results of split tensile strength

Fig. 5.6. Comparison of RCPT results

E. Sorptivity Test
TABLE 5.5. Sorptivity test results at 28 days

Fig. 5.4. Twenty eight days split tensile strength
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