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Abstract— Repairing addresses a key part of the 

improvement business and its noteworthiness is growing a 

result of including conditions or geo normal degredations, 

extended organization loads, diminished limit (to hold or 

achieve something) due to (old/allowing to get old/getting 

more settled), intensifying in perspective of poor 

advancement materials and work quality and necessity for 

siesmic-related have asked for the prerequisite for repair and 

rebuilding of existing structures. Fiber reinforced polymers 

has been utilized effectively as a piece of different 

applications, for instance, low weight, high bore and capacity 

to last. Different past examination wears out torsional 

fortifying were rotated around strong rectangular RC Beams 

with unmistakable strip arranges and grouped sorts of fiber. 

Specific models were conveyed to torsional test for 

invigorating of RC shafts and effectively utilized for 

underwriting of the test works. In the present work test study 

was done with a specific genuine target to have an unrivaled 

comprehension the conduct of torsional reinforcing of strong 

RC flanged T-Beam. A RC T-Beam is deliberately broke 

down and proposed for torsion like a RC rectangular column; 

the impact of cement on rib is ignored by codes. In the present 

study impact of width in changing keeping in mind the end 

goal to limit torsion is centered around spine width of 

controlled bars. Trade assurance considered are strengthening 

and fiber presentations. 
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I. INTRODUCTION 

Early attempts for perception the reaction of plain concrete 

subjected to unadulterated torsion uncovered that the material 

misses the mark at shear. Essential people twisted in plan, 

people from a space plot, sporadically stacked bars, twisted 

box supports in expansions, spandrel columns in structures, 

and winding stair-cases are ordinary representations of the 

principal sections subjected to torsional people and torsion 

can't be ignored while masterminding such individuals. Aide 

individuals subjected to torsion are of specific shapes, for 

example, T-shape, balanced L–shape, twofold T-shapes and 

box segments. These unmistakable blueprints make the view 

of torsion in RC bars from complex assignment. In like way, 

torsion is all around connected with turning minutes and 

shearing stress, and the correspondence among these qualities 

is essential. In this way, the conduct of solid parts in torsion 

is basically controlled by the tractable reaction of the 

material, especially its adaptable breaking qualities. Spandrel 

columns, organized at the edge of structures, go on weights 

from pieces, joists, and bars from one side of the part just. 

This stacking part makes torsion controls that are exchanged 

from the spandrel shafts to the areas. Reinforced bond (RC) 

beams have been seen to require in torsion compel and 

requiring fortifying. These requirements happen for a few 

reasons, for occurrence, lacking stirrups working out as 

intended because of change messes up or inadequate setup, 

decrease in the down to earth steel space in perspective of 

disintegration, or broadened enthusiasm for light of an 

adjustment in inhabitance. Like the flexure and shear 

empowering, the FRP fabric is added to the strain surface of 

the RC individuals for torsion fortifying. By uprightness of 

torsion, all sides of the part are subjected to the other side 

weight and therefore the FRP sheets ought to be connected 

with every one of the characteristics of the part cross zone. In 

any case, it is not all around conceivable to give outside 

support to every one of the surfaces of the part cross segment. 

In events of out of accomplish sides of the cross domain, extra 

methodology for sustaining must be surrendered to produce 

the pleasing structure required to negate the torsion. The 

reasonableness of different wrapping setups displayed that 

the completely wrapped segments performed superior to 

anything utilizing FRP as a bit of strip 

II. EXPERIMENTAL PROGRAMS 

A. Materials 

1) Cement: 

Cement is bought from local market. The specific gravity of 

cement is found out to be 3.15  

2) Fine aggregate: 

Sand confining zone 2 is brought from nearby quarry. The 

specific gravity is obtained as 2.4. 

3) Coarse aggregate: 

Locally available gravel stone are used for test. The 

maximum size of aggregate is taken as 20 mm. the specific 

gravity is obtained as 2.7. 

4) Steel Reinforcement: 

High yield strength deformation bars (HYSD) confining to 

Indian standards IS 1786:1985 and having a characteristic 

strength of 415Mpa. The main steel provided is 20mm ϕ, 

10mm ϕ and 8 mm ϕ. The secondary steel provided to resist 

shear which is 2 legged 6mmϕ. 

5) Glass Fiber reinforced polymer composites: 

E glass Fiber reinforced polymer composites are used in this 

experiment. The properties of E glass and its comparission 

with S-glass is given in table below 

Fibre Characteristics E-glass 
S-glass 

 

Density(kg/m3) 2500 2500 

Tensile strength (MPa) 3450 4580 

Young modulus (GPa) 72.4 85.5 

Ultimate tensile strain (%) 2.4 3.3 

Thermal exp. Coefficient (10-6/oC) 5 2.9 

Poisson’s coefficient 0.22 0.22 

Table 1: Properties of glass reinforced polymer 

The orientation of fiber is classified in three types 

(I.e., unidirectional, Bidirectional and Zigzag).In this 

experiment, GFRP sheet was used during the tests i.e., a 

bidirectional FRP with the fiber oriented in both longitudinal 

and transverse directions, due to the flexible nature and ease 



Experimental study on Torsion behavior of T beam with GFRP 

 (IJSRD/Vol. 4/Issue 07/2016/170) 

  

 All rights reserved by www.ijsrd.com 713 

of handling and application, the FRP sheets are used for 

torsion strengthening. 

B. Compressive Strength: 

The mix design for concrete is calculated based upon code IS 

10262:1980. 

The cement, Fine aggregate and coarse aggregate 

are given in the ratio 1:1.673:4.021:0.5 (i.e., cement: fine 

aggregate : coarse aggregate : water).The moulds are casted 

as dimensions of T beams which is given below. 

C. T Beam Mould: 

Overall span=2500 mm 

Width of web= 120 mm 

Depth=250 mm 

Width of flange=250 mm 

Depth of flange=90 mm 

The amount of material required to cast a single T 

shape mould is calculated based upon density and volume of 

reinforced concrete. Where the density is given as 2500 

kg/m3 

D. Torsion strengthening of beams: 

Strengthening of beam is done by bonding the glass fiber with 

reinforced concrete. The surface of concrete is cleaned and 

made. The bonding is provided with epoxy coating  as per 

manufacturer instructions. After bonding is done the voids 

which are entrapped are removed by hand roller.. During 

hardening of the epoxy, a constant uniform pressure is 

applied to the composite fabric surface in order to extrude the 

excess epoxy resin and to ensure good contact between the 

epoxy, the concrete and the fabric. This operation is carried 

out at room temperature. Concrete beams strengthened with 

glass fiber 

 
Fig. 1: Roller used for the removal of air bubble 

III. RESULT 

A. Compression test: 

Compression test is carried out to know the grade of concrete. 

4 cubes are casted in mould size 150mm and tested for 

compression for 3 days, 7 days, 14 days and 28 days 

  Compressive Strength 

3 days 11.25 

7 days 14.35 

14 days 18.24 

28 days 21.84 

Table 1: 

Five specimens of strengthened as per T beams 

moulds. All T beams are casted to check deflection and 

strength by three point load method. Out of five beams, One 

beam is control beam without any glass fiber and remaining 

all four beams are bonded with glass fiber. 

B. Beam 1: 

This group has one beam with 250 mm wide flanges and 

having reinforcement 2-20mmφ and 2-10mmφ as 

longitudinal reinforcement and without any torsional 

reinforcement 

 
Fig. 2: Model of T-beam without GFRP and 250mm width 

of Flange, Control Beam 

Twisting 

moment in Kn-

m 

Angle of twist in 

section 2 (rad/m) 

Angle of twist in 

section 3 (rad/m) 

0.00 0.000 0.000 

1.74 0.003 0.0011 

2.28 0.005 0.0034 

4.19 0.0065 0.0048 

6.81 0.0071 0.0074 

8.12 0.0081 0.0095 

10.45 0.0092 0.012 

10.11 0.0102 0.0141 

11.21 0.0124 0.0183 

14.85 0.015 0.022 

18.84 0.0168 Z` 

Table 2: 

 
Fig. 3: 

C. Beam 2: 

RC beam is designed like rectangular beam for torsion 

assuming that the shear flow takes place around the stirrups 

provided in the web portion only 

 
Fig. 3: cracks pattern in beam 
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Twisting 

moment in 

Kn-m 

Angle of twist 

in section 2 

(rad/m) 

Angle of twist 

in section 2 

(rad/m) 

0.00  0.000 

1.89 0.0025 0.0034 

5.34 0.0054 0.0065 

8.12 0.006 0.00773 

11.43 0.0082 0.0095 

14.00 0.011 0.0153 

17.87 0.014 0.0187 

20.32 0.015 0.0223 

22.45   
Table 3: 

 
Fig. 4: 

D. Beam 3: 

U-wrap on bottom and web portions and flange anchorage 

system provided, to control the debonding of FRP 

 
Fig. 5: Beam after cracking 

Twisting 

moment in 

Kn-m 

Angle of twist 

in section 2 

(rad/m) 

Angle of twist 

in section 2 

(rad/m) 

0 0 0 

1.85 0.00185 0.0032 

3.90 0.00274 0.0039 

5.45 0.00335 0.0051 

7.35 0.00434 0.0058 

9.105 0.00551 0.0072 

11.84 0.00579 0.0079 

14.735 0.00694 0.0093 

15.12 0.0079 0.0112 

17375 0.0085 0.0124 

19.175 0.0092 0.0138 

21.234 0.0098 0.0153 

24.3 0.0115 0.0179 

26.1 0.0134 0.0210 

Table 4: 

 
Fig. 6: 

E. BEAM 4 

Beam with U-wrapped GFRP in web portion  

 
Fig. 7: U- Wrapped beam after cracking Closed view of 

cracks 

F. 3.24c Crack pattern in flange: 

Twisting 

moment in Kn-

m 

Angle of twist in 

section 2 (rad/m) 

Angle of twist in 

section 2 (rad/m) 

0 0 0 

1.63 0.0024 0.0026 

3.11 0.0034 0.0042 

5.87 0.0048 0.0052 

7.235 0.0055 0.0063 

8.945 0.0071 0.0075 

12.125 0.0083 0.0089 

14.135 0.0099 0.0102 

16.325 0.0121 0.0125 

18.125 0.0143 0.0148 

19.5 0.0164 0.0153 

20.825 0.020 0.0184 

21.24 0.0223 0.0193 

23.21 0.0264 0.0214 

25.125 0.0285 0.024 

Table 5: 

 
Fig. 8: 
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G. Beam 5: 

Beam with U-wrap with flange anchorage system of GFRP  

fully wrapped on the beam and the strips having 45º 

inclination with the longitudinal section of the beam 

 
Fig. 9: Cracks on Flange of Beam 

Twisting 

moment in 

Kn-m 

Angle of twist 

in section 2 

(rad/m) 

Angle of twist 

in section 2 

(rad/m) 

0 0 0 

1.25 0.0024 0.0032 

3.35 0.0044 0.0074 

5.725 0.0059 0.0091 

7.125 0.0069 0.0105 

10.125 0.0094 0.0115 

11.375 0.0112 0.0135 

14.124 0.0124 0.0158 

15.125 0.0158 0.0181 

16.575 0.0187 0.0215 

18.375 0.0212 0.0224 

21.345 0.0284 0.0281 

24.958 0.0335 0.0345 

26.525 0.0374 0.0368 

27.125 0.041 0.039 
Table 6: 

 
Fig. 9: 

IV. CONCLUSION 

The conclusions made are 

 Experiment on coating of glass fiber on T beams results 

in increase of torsion strength 

 Torsion strength increases with increase of torsion 

reinforcement at centre portion 

 Number of increase in GRFP strips implies the increment 

of strength 

 Beams which are U wrap has opposing more torsion and 

about 43.97% increase in strength when compare to 

normal or control beam 

 It is assumed that full wrapping with perpetual strips is 

fundamentally more capable for torsion upgrading than 

the use of wrapping with the discrete strips 
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