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Abstract—Carbon  wrapping is an  advanced
strengthening technique used in civil engineering to
improve the strength and durability of structures. In this
method, Carbon Fiber Reinforced Polymer (CFRP)
sheets are wrapped around structural members such as
columns, beams, and bridges. The main purpose of
carbon wrapping is to increase load carrying capacity,
repair damaged structures, and enhance seismic
resistance. Carbon fiber has very high tensile strength,
lightweight properties, and excellent durability. This
project focuses on the study of carbon wrapping
technique, its materials, applications, advantages,
disadvantages, and methodology used in strengthening
RCC structures. Carbon wrapping is widely used in
bridge strengthening, building repair, and retrofitting of
old structures. It is considered one of the most efficient
modern techniques for structural rehabilitation.

Index Terms—CFRP, Concrete, RCC

[. INTRODUCTION

Carbon fiber wrapping is commonly used in civil
engineering for retrofitting and strengthening
purposes.The carbon fiber sheets are bonded to the
surface of the structure using epoxy resin. Once the
resin hardens, it forms a strong composite layer that
improves the structural capacity. This method is widely
used in columns, beams, slabs, and bridges.It is faster
and more efficient compared to traditional
strengthening methods such as steel jacketing. Carbon
fiber wrapping on concrete is a widely used structural
strengthening and rehabilitation technique in modern
civil engineering. It involves the application of high-
strength carbon fiber sheets or fabrics, typically in the
form of Fiber Reinforced Polymer (FRP) composites,
to the surface of concrete members such as beams,
columns, slabs, and walls.

These fibers are bonded to the concrete using epoxy
resins, forming a strong external layer that enhances
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the overall structural performance.Carbon fibers are
known for their exceptional tensile strength,
lightweight nature, and resistance to corrosion and
environmental degradation. When applied to concrete,
they act as external reinforcement, helping the
structure resist tensile stresses that concrete alone
cannot effectively handle. This improves the load-
carrying capacity, stiffness, and ductility of the
structural element, while also controlling crack
formation and propagation.

The process of carbon fiber wrapping generally begins
with surface preparation, where the concrete is
cleaned, repaired, and made smooth to ensure proper
bonding. An epoxy adhesive is then applied, followed
by the placement of carbon fiber sheets in specific
orientations depending on the structural requirement
(such as flexural or shear strengthening). Additional
resin layers are applied to fully saturate and bond the
fibers, and the system is left to cure, forming a rigid
and durable composite layer.

One of the major advantages of carbon fiber wrapping
is that it adds minimal weight and thickness to the
structure, making it especially useful in retrofitting
existing  buildings where adding traditional
reinforcement like steel may not be feasible. It is also
faster to install, requires less labor, and causes
minimal disruption compared to conventional
strengthening methods.

This technique is commonly used in repairing
damaged concrete, upgrading structures to meet new
load requirements, and improving resistance to natural
hazards such as earthquakes. It is also applied in
infrastructure projects like bridges, parking structures,
and industrial buildings where durability and long-
term performance are critical.

A. State of development

Reinforced concrete structures are widely used in
construction due to their strength and durability;
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however, their performance deteriorates over time due
to various factors. Many existing structures experience
a reduction in strength and serviceability because of
corrosion of reinforcement, aging of concrete,
increased loading demands, poor construction
practices, and exposure to natural disasters such as
earthquakes. These issues can lead to cracks, reduced
load-carrying capacity, and, in severe cases, structural
failure.

Conventional repair and strengthening techniques,
such as concrete jacketing or steel plate bonding, are
often expensive, labor-intensive, and time-consuming.
Additionally, these methods may significantly
increase the dead load of the structure and require
interruption of service. Therefore, there is a need for
an efficient, economical, and durable strengthening
technique. Carbon fiber wrapping has emerged as a
modern solution that enhances the strength and
performance of reinforced concrete structures with
minimal increase in weight, high strength-to-weight
ratio, and ease of application. This study focuses on
addressing the limitations of traditional methods by
evaluating the effectiveness of carbon fiber wrapping
in strengthening reinforced concrete elements.

II. METHODOLOGY

The methodology describes the systematic
experimental procedure adopted to evaluate the
performance of Carbon Fiber Reinforced Polymer
(CFRP) wrapping in strengthening reinforced concrete
(RCC) members. In modern civil engineering practice,
many structures deteriorate due to aging, overloading,
environmental effects, poor construction practices,
and seismic forces. Demolishing and reconstructing
such structures is costly and time-consuming;
therefore, retrofitting techniques like CFRP wrapping
are widely used.

CFRP wrapping is an advanced strengthening method
in which high-strength carbon fiber sheets are bonded
externally to the concrete surface using epoxy resin.
This technique enhances the load carrying capacity,
ductility, stiffness, and durability of structural
elements. It is especially effective for columns, beams,
bridge piers, and shear walls.

The methodology involves the preparation of concrete
specimens, controlled induction of damage (if
required), application of CFRP wrapping under proper
conditions, and testing of specimens to compare the
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performance of wrapped and unwrapped members.
Each step is carefully executed to ensure accuracy,
repeatability, and reliability of results.

A. Conceptual Design

The proposed porous manhole cover consists of:
 Circular diameter: 600 mm

* Thickness: 100 mm

* Designed for medium traffic load

* Void ratio: 18-22%

* Installed above a filtration chamber and recharge pit
A graded filtration layer consisting of coarse
aggregate, gravel, and sand is provided below the
cover to prevent clogging and allow sediment
settlement.

B. Materials Used

1. Concrete Materials

Cement: Ordinary Portland Cement (OPC 43/53
grade) conforming to IS standards

Fine Aggregate: Clean, well-graded river sand (Zone
1)

Coarse Aggregate: Crushed angular aggregates
(maximum size 20 mm)

Water: Clean potable water free from impurities

2. CFRP Strengthening Materials

CFRP Sheets/Fabrics:

High tensile strength, lightweight, corrosion-resistant
material with excellent bonding properties

Epoxy Resin System:

Resin (Part A)

Hardener (Part B)

Used as adhesive to bond CFRP with concrete

Epoxy Primer:

Improves penetration and bonding with concrete
surface

Fig 1 Image of Carbon Fiber
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Fig 2 Concrete Cube with Carbon Fiber Wrapping

III. RESULT AND DISCUSSION

A. Compressive Strength.

The compressive strength test was performed on
Carbon Fiber Reinforced Polymer (CFRP) wrapped
concrete cube specimens of grade M20 after a curing
period of 28 days. The objective of this test was to
evaluate the improvement in compressive strength and
behavior of concrete due to the application of CFRP
wrapping.

The test was carried out using a Compression Testing
Machine (CTM). Each specimen was placed centrally
in the machine, and load was applied gradually until
failure occurred. The maximum load sustained by each
specimen was recorded, and the compressive strength
was calculated by dividing the failure load by the
cross-sectional area of the cube.

The compressive strength values obtained for the three
CFRP wrapped specimens are as follows:

Specimen 1: 22.73 N/mm?

Specimen 2: 23.39 N/mm?

Specimen 3: 22.34 N/mm?

Average Compressive Strength = 22.82 N/mm?

The obtained results clearly indicate that the CFRP
wrapped concrete cubes have achieved a compressive
strength higher than the characteristic strength of M20
grade concrete (20 N/mm?). This confirms that the
application of CFRP wrapping contributes positively
to the strength characteristics of concrete.

The improvement in compressive strength is mainly
due to the confinement effect provided by the CFRP
layer. When the concrete cube is subjected to
compressive loading, it tends to expand laterally. The
CFRP wrapping restricts this lateral expansion,
thereby creating a confining pressure around the

IJIRT 197075

concrete. This confinement enhances the ability of
concrete to withstand higher loads before failure.

IV. CONCLUSIONS

The present study on Carbon Fiber Reinforced
Polymer (CFRP) wrapping of reinforced concrete
structures clearly demonstrates that it is an advanced,
reliable, and highly efficient technique for
strengthening and rehabilitation of existing RCC
members. With the increasing demand for repair and
retrofitting of aging infrastructure, CFRP has emerged
as a modern solution that overcomes many limitations
of traditional methods.

Based on the study, it can be concluded that CFRP
wrapping significantly enhances the structural
performance of concrete elements. The confinement
effect provided by carbon fiber sheets improves the
compressive strength, shear strength, and overall load-
carrying capacity of the member. It also increases the
ductility, allowing the structure to undergo larger
deformations before failure, which is especially
important in seismic regions. Unlike unwrapped
specimens that tend to fail suddenly in a brittle
manner, CFRP-confined members show a more
gradual and controlled failure pattern.

Another important conclusion is that crack
development and propagation are effectively reduced
due to the presence of CFRP layers. The wrapping acts
as an external reinforcement system that holds the
concrete core together, thereby preventing spalling
and improving durability. This results in a significant
increase in the service life of the structure, making
CFRP an ideal choice for repair and maintenance
works.

The performance of CFRP wrapping is influenced by
several parameters such as:

Number of CFRP layers

Type of wrapping (full wrapping, partial wrapping, U-
wrapping)

Orientation and alignment of fibers

Quality of surface preparation

Proper mixing and application of epoxy resin

Among these, full wrapping provides the highest
strength enhancement and confinement, while partial
and U-wrapping are effective in specific cases such as
beams and slabs where full wrapping is not feasible.
In comparison with conventional strengthening
methods like steel jacketing, concrete jacketing, and
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external plate bonding, CFRP wrapping offers several
distinct advantages. It is lightweight, corrosion-
resistant, and does not increase the size or dead load of
the structure. Additionally, the installation process is
relatively fast, requires minimal equipment, and
causes less disturbance to the existing structure. These
features make CFRP particularly suitable for
strengthening structures in congested areas or where
maintaining original dimensions is important.
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