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Abstract - Concrete is very sensitive to crack formation as
wide cracks endanger the durability, repair may be required.
However, these repair work raise the life cycle cost of concrete
as they are labor intensive and because the structure becomes
in diffuse during repair. In 1994 C. Dry was the first who
proposed the intentional introduction of self healing
properties in concrete. Self healing approaches offer a solution
to repair these damages automatically. Healing agents are
commonly encapsulated in container such as glass tubes or
capsules. In this project work encapsulated epoxy resin was
added to the specimen. This can be improved through the
addition of microencapsulated healing agents for automatic
self healing.
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1. INTRODUCTION

Itis well known that one of the weaknesses of concrete is its
vulnerability to cracking. Crack may occur when concrete is
in a plastic state or after it has completely hardened.
Concrete may crack due to plastic shrinkage, weathering,
and corrosion of reinforcement or due to applied loading.
Concrete has low tensile strength and therefore concrete
constructions are often combined with various type of
reinforcement to resist tensile stresses. Although this is a
measure to control concrete cracking, complete crack
prevention is almost impossible. For example reinforcement
actaslocal restraint against free shrinkage when concrete is
in a plastic static, causing settlement cracks to form. Such
occurrence may lead to more adverse problems such as
spalling and even premature structural failure. Self healing
capabilities are achieved by the release of healing material
from the agent as a result of cracking from the onset of
damage. When crack happens the agent containing self
healing compounds within the concrete material break and
the healing agent is released to heal the crack.

1.1 MATERIALS
1.1.1 CEMENT

Cement acts as a binder to join the aggregate into a solid
mass. Itis one of the most important constituent of concrete.
Portland pozzolano cement with normal consistency was
used in concrete.

1.1.2 M-SAND

M-Sand is crushed aggregates produced from hard granite
stone which is cubically shaped with grounded edges,
washed and graded with consistency to be used as substitute
of river sand because of lack of availability of river sand. M-
sand is preferably using for construction activities.

1.1.3 COARSE AGGREGATE

Aggregate are inert granular materials such as sand, gravel
or crushed stone that along with water and Portland cement
are essential ingredients in concrete. For a good concrete
mix aggregates need to be clean, hard, strong particles free of
absorbed chemicals or coatings of clay and other fine
materials that could cause the deterioration of concrete.

1.1.4. WATER

Water is the key ingredient which, when mixed with cement
forms a paste that binds the aggregate together. The water
causes the hardening of concrete through a process called
hydration. Water also required triggering polymerization
action when epoxy resin comes in contact with water so that
crack can be bond together.

1.1.5 EPOXY RESIN

Epoxy resin is a usually thermosetting resin made by
copolymerization of epoxies with another compound having
two hydroxyl groups and used chiefly in coatings and
adhesives.

1.1.6 GLASS CAPSULES

Glass balls are dimensionally stable, resist corrosion and
chemical absorption and can withstand high temperatures.
Density varies depending upon the type glass used to
manufacture the ball.

1.2 EXPERIMENTAL WORK

Concrete samples were prepared with M5 grade of concrete
cube with 150*150*150 mm dimension.
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1.2.1 ULTRA SONIC PULSE VELOCITY TEST

Ultra sonic pulse velocity method consists of measuring the
time travel of an ultra sonic pulse passing through the
concrete to be tested.

SPECIME GRAD AGE ON TRAVE | VELOCIT
N E CONCRET | LTIME Y
E (ms) Km/s

cube M3s Before 35.10 4.27
crack

On day of 39.30 3.82
crack

7 days 37.30 4.02

28 days 36.50 411

1.2.2 COMPRESSIVE STRENGTH TEST

Compression testing is very common testing method that is
used establish the compressive force or crush resistance of a
material and the ability of the material to recover after a
specified compressive force is applied and even held over a
defined period of time. The specimen size 150*150*150 are
tested in compression testing machine at the completion of 7
days and 28 days.

GRADE SPECIMEN | COMPRESSIVE STRENGTH
7DAYS 28 DAYS
M2s Cube 24.01 N/mm? 31.32
N/mm?

1.3 CONCLUSION

Based on the project result the self healing concrete with
epoxy resin is functioning well based on the ultrasonic pulse
velocity test and compressive strength. After prolong curing
the ultrasonic pulse velocity test and compressive strength
start to regain its initial reading. Capsule based
encapsulation technique capable of filling cracks as well as
restricting crack development. This can reduce inspection,
labor and maintenance cost. Micro encapsulation self healing
concrete cast at full scale have successfully demonstrated
that mechanical property can be maintained and setting and
hardening is unaffected by the addition of correct amount of
encapsulated healing agent.

REFERENCES

[1] Mihashi, H., & Nishiwaki, T. 2012. Development of
Engineered Self-Healing and Self Repairing Concrete-
State-of-the-Art Report. Journal of Advanced Concrete
Technology, 10(5): 170-184.

[2] Zemskov, S. V., Jonkers, H. M., & Vermolen, F.]. 2012. A
mathematical model for bacterial self-healing of
cracks in concrete. Journal of Intelligent Material
Systems and Structures, 25(1): 4-12.

[3] British Standard. (2009). Testing Hardened Concrete.
Compressive Strength of Test Specimens, BS EN
12390-3:20009.

[4] International Concrete Repair Institute 2006 Vision
2020 A Vision for the Concrete Repair, Protection and
Strengthening Industry.

[5] Kumar V 1998 Protection of steel reinforcement for
concrete— a review Corros. Rev. 16 317-58

[6] Victor C. Li Rebust self healing concrete for sustainable
infrastructure 5 April 2012

© 2019,IRJET | ImpactFactor value: 7.211

ISO 9001:2008 Certified Journal | Page1178



