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Abstract 

 

This paper presents the results study of axial compressive strength of reinforced concrete column with FRP wrap. The 

experimental program included testing of twenty one reinforced concrete column comprised of three series having different 

slenderness ratio of 3,5,7. The first series consists of seven reinforced concrete circular column having slenderness ratio of 3 and 

the second series same as first series having slenderness ratio of 5 and the third series also same having slenderness ratio of 7. 

The Fibre reinforced polymer (FRP) wrapped the column Fully and partially. The FRP wrap shows that the increase in 

compressive strength of columns and improve the performance of ductility. Test results show that the Jfrp Wrapped column 

having greater strength than the unconfined column and also shows that the full wrapped specimen increasing greater extent than 

the partial wrapped specimen. Partially wrapped shows 15% strength than the unconfined column and Fully wrapped specimen 

having  35% strength than the unconfined specimen. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Fibre reinforced polymer (FRP) are composites used in almost every type of advanced engineering structure, with their usage 

ranging from aircraft,offshore platforms and to automobiles, chemical processing equipment and civil infrastructure such as 

bridges and buildings. The fibre reinforced polymer composites (FRPs) are increasingly being considered as an enhancement to 

and/or substitute for infrastructure components or systems that are constructed oftraditional civil engineering materials, namely 

concrete and steel. FRP composites are lightweight, no-corrosive, exhibit high specific strength and specific stiffness, are easily 

constructed, and can be tailored to satisfy performance requirements. 

Akash K et al(2005)proposed the confinement effectiveness of FRP composites for square and rectangular columns by 

changing the cross-sectional shape. This shape alteration is done using different materials such as normal concrete, micro 

concrete, cement based polymer and epoxy basedpolymer concluded the strength of FRP wrapped rectangular columns can be 

increased by changing the shape to elliptical.This study focuses on the improvement of square jacketing technique using both 

measures and in effective restrengthening of existing RC building columns.Three different types of square jacketing technique 

are taken into account to find out anefficient square Ferrocement jacket. .AmrulKaish  A.B.M et al.( 2013)  concluded 

Ferrocement  jacketing improves the ultimate load carrying capacity and increases the ultimate axial deflection of RC 

column.Both approach [(a) strengthen all the corners, and (b) reducing stress Concentrations at corners] are effective to 

overcome the stress concentration problem of square jacketing.Type SLTL square jacketing is the most effective square 

jacketing schemeamongtypes used in this study.Crack pattern of tested specimen also confirm that type SLTL and type RSL 

square jacketing technique are more effective than type SL jacketing Square Ferrocement jacketing technique could be used 

effectively, if proper jacketing scheme is introduced.Both approach [(a) strengthen all the corners, and (b) reducing 

stressConcentrations at corners] are effective to overcome the stress concentration problem of squarejacketing. 

Deepa A sinha(2012)  conducted tensile and compression testfor the specimen .It was concluded that the damaged element of 

the structure can again be brought in the good condition by wrapping with GFRP sheet. . Ida BagusRaiwidiarsa and Muhammad 

N.S. Hadi (2013)  expressed  the performance of  square  reinforced concrete columns(RC) wrapped with carbon FRP  subjected 

to eccentric loadinge building. The square column resist  eccentric loads as well rather than the circular column.It was 

concludedithe presence of CFRP straps produced higher load and ductility than that the columns wrapped horizontally with 

similar number of CFRP layers. Wrapping  with minimum of three layers would be suggested to achieve the significant 

results.Kinjal V Ranoliaet. al(2013) concluded that The confined concrete strength is essentially dependent on the maximum 

confining pressure that the FRP can apply.The FRP confinement increases the axial load carrying capacity of concrete structures. 

Better confinement was achieved when concrete cylinders were fully confined with GFRP than partially confined specimens. 

Manish kumartiwari et.al (2014) have investigated the reinforced concrete column confined with GFRP sheets. The confinement 

in the form of FRP sheets increases the compressive strength of the specimens. It was concluded that the column can be confined 

with GFRP sheets toincrease their strength to a great extent and it has attained greater strength than the unconfined column.The 

first series comprised three similar circular columns wrapped with FRP sheets. The second of three similar square columns 

wrapped with FRP sheets. The corners of one of the square columns were rounded in order to study the effect of corner shape of 

square columns onLoad resistance. The values of load and displacement of columns wererecorded using displacement control 

test setup. M. Resaisfahani(2005) showed the square column with rounded corners exhibited a higher strength and ductility 
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compared to those with sharp corners. The materials chosen for structural up gradation must, in addition to functional efficiency 

and increasing or improving the various properties of the structures, should fulfill some criterion, for the cause of Sustainability. 

Among the various reinforced composite, bamboo fiber reinforced composite, coir reinforced composite and jute fiber reinforced 

composite are of particular interest as these composites have high impact strength beside saving moderate tensile and flexural 

properties compared to other lignocelluloses fibers. Tarasen(2011)achieve better wet ability of jute with resin and to improve 

strength properties, fiber pre-treatment is necessary. Simple pre-treatment is done with low-condensed resin. The improvement 

of CBR value of soil reinforced with jute fiber. The natural fiber reinforcement causes significant improvement in tensile 

strength, shear strength, and other engineering properties of the soil. %. H.P.Sinnghand,M.Bagra(2013) concluded that CBR 

value of soil increases with the inclusion of Jute fiber.When the Jute fiber content is increases, the CBR value of soil is further 

increases and this increase is substantial at fiber content of 1 %.The CBR value of soil increases with the increase in length and 

diameter of fiber.The maximum increase in CBR value was found to be more than 200 % over that of plain soil at fiber content 

of 1 % for fiber having diameter 2 mm and length 90 mm. 

II. EXPERIMENTAL PROGRAM 

The Experimental program conducted test on twenty one specimens comprised of three groups according to length and diameter 

ratio (l/d ratio). The specimens height of 450mm,750mm ,1050mm and 150mm in  diameter were used. The ingredient used in 

concrete was OPC of 53 grade ( cement), Local River sand confirming to zone II (specific gravity 2.645) and clean portable 

water. A design mix of M-20 (1:1.02:2.43) were used to prepare the specimens. Fe 415 grade steel is used as longitudinal 

reinforcement and lateral ties. This experimental program consists of casting twenty one specimens of RC short column with 

three types of slenderness ratio. In each slenderness ratio three columns were wrapped fully in circumferential direction and the 

other three columns were wrapped partially 75mm height with the spacing of 113mm spacing inbetween the layers and one of 

the specimens is controlled specimen. The strengthening of column is done with the layers of JFRP sheets. Experimental data on 

load, deflection and failure modes of specimens were obtained. 

  Casting of Concrete Specimen A.

 Preparation of Materials 1)

All materials shall be brought to room temperature. The cement samples, on arrival at the laboratory, Shall be thoroughlymixed 

dry either by hand or in a suitable mixer in such a manner as toensure the greatest possible blending and uniformity in the 

material. Canbeingtaken to avoid the intrusion of foreign matter. The cement shallthen be stored in a dry place, preferably in air-

tight metal containers.Samples of aggregates for each batch of concrete shall be in an air-dried condition. In general, the 

aggregateshall be separated into tint- and coarse fractions and recombined for each concrete batch in such a manner as to produce 

thedesired grading. IS Sieve 480 shall be normally used for separating the fine and coarse fractions,but where special gradings 

are being investigated, both fine and coarse fractions shall be further separated into different sizes. 

 Mixing of Concrete 2)

The concrete shall be mixed by hand, or preferably,in a laboratory batch mixer, in such a manner as to avoid loss ofwater or 

othermaterials, Each batch of concrete shall be  of such asizeas to leave about 10 percent excess after moulding the desired 

number oftest specimens. The concrete batch shall be mixed on a watertight,non-absorbent platform with a hovel, trowel or 

similar suitableimplement, using the following procedure: 

 The cement and fine aggregate shall be mixed dry until the mixtureis thoroughly blended and is uniform in colour, 

 The coarse aggregate shall then be added and mixed with the cement and fine aggregate until the coarse aggregate is 

uniformly distributed throughout the batch, and 

 The water shall then be added and the entire batch mixed until the concrete appears to be homogeneous and has the 

desired consistency. 

 Test Specimen Details:  B.

The circular columns were wrapped partially and fully using polyester adhesive. For the slenderness ratio 3, there are 7 

specimens . In this seven specimen three of them are fully wrapped , the JFRP was wrapped fully entire whole of the specimen 

without any spacing and remaining  three of them are wrapped in75mm height in 3 strips with spacing. The other one of them is 

control specimen. The partially wrapping is 50% wrapping and remaining 50% spacing. The same procedure is repeated  as 

slenderness ratio 5 and 7 having 5 and 7 strips wrapping partially. Specimens were wrapped externally by 3,4,5 layers partially 

and fully. Polyester adhesives are applied between JFRP sheets. 

III. WRAPPING PATTERNS 

Before bonding the composite fabric on to the concrete surface the required region of concrete surface was made rough using a 

coarse. Sand paper texture and cleaned with an air blower to remove all dirt and debris. One the surface was prepared to the 

required standard, the polyester resin was mixed in accordance with manufacturer's instructions mixing was carried out in a 

plastic container and was continued until the mixture was in uniform colour. When this was completed and the fabrics had been 
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cut to size, the polyester resin was applied to the concrete surface. The composite fabric was then placed on top of polyester resin 

coating and the resin was squeezed through the roving of the fabric with the roller. Air bubbles entrapped at the polyester 

/concrete or polyester /fabric interface were to be eliminated. Then the second layer of the polyester resin was applied and GFRP 

sheet was then placed on top of polyester resin coating and the resin was squeezed thorough the roving of the fabric with the 

roller and the above process was repeated. This operation was carried out at room temperature. Concrete specimens strengthened 

with jute fiber fabric were   tested after 24 hours at room temperature as shown in fig1&2 , Partially and Fully wrapped 

specimens. 

 
Fig. 1: Spacing details for all partially wrapped specimen 

 
Fig. 2: partially wrapped specimen. (Slenderness ratio 3,5,7) 
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 Experimental Set Up A.

All the columns were tested under pure axial compressive hydraulic jack. The loading was monitored through a high accuracy 

load cell with a sensitivity of 1KN. 

The axial strain values were measured from the compressometer positioned at mid height of column for various loads taken 

from the proving ring. The lateral deformations were measured by dial gauges of least count 0.01mm fixed at adjacent faces of 

the columns. The parameters such as initial cracking load,  and the deflected shape of the specimens were noted. 

 
 

 
Fig. 3: Fully wrapped specimen 

IV. EXPERIMENTAL RESULTS AND DISCUSSION 

The JFRP Wrapped RC short columns are tested by   1000KN capacity axial compression testing machine. Axial deflection and 

bulging of columns were measured using dial gauge within the  accuracy of 0.002mm. If the columns are tested by axial 

compression, the concrete will fail first. The concrete is stressed over its rupture the FRP Wrap jacket. The intial cracking is also 

observed on the mid height of the column. The confined and unconfined strength of specimens summarized as table 2. JFRP 

wrapped 3 layers full wrapped specimen attained 8% and 4 layers attained 17% and 5 layers attained35%  than the unconfined 
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specimen.. Like this partially wrapped specimen 3 layers attained 3% and  4 layers attained 9% and 5 layers attained 15% than 

the unconfined specimen. 

 
Fig. 4: (Load Vs Deflection) for slenderness ratio 3 

 
Fig. 5: (Load Vs Deflection) For slenderness ratio 3 

 
Fig. 6: (Load Vs Deflection)  For slenderness ratio 5 
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Fig. 7: (Load Vs Deflection) For slenderness ratio 5 

 
Fig. 8: (Load Vs Deflection) For slenderness ratio 7 

 
Fig. 9: (Load Vs  Deflection)  For slenderness ratio 7 

 Graph Discussion A.

The graph shows that the comparison of control and partially wrapped specimen and also for the control and Fully wrapped 

specimen for 3,4,5 layers . The curve shows that the strength increasing in layer by layer. When the layers are increasing  the 

curve extends. 
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V. CONCLUSIONS 

From the series of test conducted on the JFRP wrapped RC Short column with different Slenderness Ratio the following 

conclusion are drawn: 

1) The confinement  in the form of JFRP sheets increases its strength than the unconfined specimen. 

2) The specimen Wrapped with 5 layers of JFRP sheets strength increases to 20% than the unconfined specimen. 

3) The Partially Wrapped specimen with 5 layers of JFRP sheets strength increases to 10% than the unconfined specimen. 

From the study, it can be concluded that the columns can be confined JFRP sheets increases their strength to a great extent. 

This materials may be used for Retrofitting and strengthening of columns.  
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