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ABSTRACT 

Concrete material is still a dominant 

material for construction due to its advantage, 

low cost and fire resistance as well its low 

maintenance cost. It is formed from a hardened 

mixture of cement, fine aggregate, coarse 

aggregate, water and some admixture. 

Nowadays research efforts are continuously 

looking for new better and efficient 

construction material and method. The present-

day world is witnessing the construction of 

civil engineering structures. To meetup the 

need of advance infrastructure, new innovative 

materials and technologies. one such technique 

is adding fibre reinforced polymer composites 

as external reinforcement. The use of glass 

fibre polymer for strengthening and 

rehabilitation is becoming more popular due to 

its high strength to weight ratio, good fatigue 

life. Good corrosion resistance and low 

maintenance cost. The fibre reinforced polymer 

laminates are introduced to enhance the 

flexural capacity and ductility. The addition of 

randomly distributed discrete fibres to the 

structural concrete increases its stiffness, 

ductility and load carrying capacity with reduce 

cracks. Fibre are effective in arresting both micro 

and macro cracks. The main focus of this 

investigation was to examine the efficiency of 

discrete GFRP wraps in improving the the 

flexural strength of beams. An experimental 

investigation is carried out on a beam. Materials 

was produced, tested, and compared with 

conventional concrete in terms of workability 

and strength. These tests were carried out on 

standard beam of 150*150*1000 mm for 28 days 

to determine the mechanical properties of 

concrete.. 

  INTRODUCTION 

Concrete is typically the most massive 

individual material element in the built 

environment. If the embodied energy of concrete 

can be reduced without decreasing the 

performance or increasing the cost, significant 

environmental and economic benefits may be 

realized. Concrete is primarily comprised of 

Portland cement, aggregate and water. Although 

Portland cement typically comprises only 12% of 

the concrete mass, it accounts for approximately 

93% of the total       embodied energy of concrete 
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and 6% to 7% of the worldwide co2 emissions. 

 

The maintenance, rehabilitation and upgrading of 

structural members, is perhaps one of the most 

crucial problems in civil engineering application. 

Moreover, a large number of structures 

constructed in the past using the older design 

codes. Since replacement of such deficient 

element of structure incurs a huge amount of 

public money and time, strengthening has 

becoming the acceptable way of improving their 

load carrying capacity and extending their service 

lives. Infrastructure decay caused by premature 

deterioration of building and structures has lead 

to the investigation of several purpose for 

repairing and strengthening purpose. one of the 

challenges in strengthening of concrete structures 

is selection of a strengthening method that will 

enhances strength and serviceability of the 

structures while addressing limitation such as 

constructability, building operation and budget 

structural strengthening may be required due to 

many different situations. 

 

LITERATURE REVIEW 

Meikandaan. T.P,Ramachandramoorthy. A 

“RETROFITTNG OF REINFORCED 

CONCRETE BEAMS USING GFRP 

OVERLAYS” published inInternational Journal 

of Civil Engineering and Technology. Volume 8, 

Issue 2, February2017. ISSN : 0976-6308. This 

paper is intended for experimental studies of 

damaged reinforced concrete beams repaired by 

bonding of Glass fibre reinforced polymer (GFRP) 

overlays to the beam. The three sets of beams have 

to be tested in this study: control beams (without 

GFRP overlays) and damaged and then repairing 

beams with GFRP overlays by varying different 

parameters (damage degree, GFRP overlay width,). 

All beams have to be tested under simply supported 

condition. 

K.P. Jaya, Jessi Mathai “ Strengthening of RC 

Column using GFRP and CFRP “ published in 

International Journal for innovative science and 

technology. ISSN- 2350. Seismic retrofitting of 

constructions vulnerable to earthquakes is a current 

problem of great political and social relevance. 

Most of the Indian building stock is vulnerable to 

seismic action even if located in areas that have 

long been considered of high seismic hazard. 

During the past thirty years moderate to severe 

earthquakes have occurred in India. Such events 

have clearly shown the vulnerability of the building 

stock in particular and of the built environment in 

general. Hence it is very much essential to retrofit 

the vulnerable building to cope up for the next 

damaging earthquake. 

 

K.P. Jaya, Jessi Mathai “ Strengthening of RC 

Column using GFRP and CFRP ”published in 

International Journal for innovative science and 

technology. ISSN- 2350. Seismic retrofitting of 

constructions vulnerable to earthquakes is a current 

problem of great political and social relevance. 

Most of the Indian building stock is vulnerable to 
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seismic action even if located in areas that have 

long been considered of high seismic hazard. 

During the past thirty years moderate to severe 

earthquakes have occurred in India. Such events 

have clearly shown the vulnerability of the 

building stock in particular and of the built 

environment in general. Hence it is very much 

essential to retrofit the vulnerable building to 

cope up for the next damaging earthquake. 

M.S. Pawar , A.C. Saoji “Effect of Alccofine 

on Self Compacting Concrete” published in The 

International Journal Of Engineering And 

Science (IJES) ISSN(e): 2319 – 1813. The SCC 

is that which gets compacted due to its self-

weight and is deaerated almost completely while 

flowing in the form work. The use of Self 

Compacting Concrete (SCC) bypasses the need 

for external vibration, eliminating the problem of 

unskilled labour. Self-Compacting Concrete 

shortens the construction period, eliminates noise 

due to vibration and provides high stability 

during transport and placement. There is a 

reduction in cracking and micro structural 

defects. The study explores the use of the 

Alccofine powder to increase the amount of the 

fines and hence achieve self – compatibility. The 

study focuses on comparison of the properties of 

SCC with fly ash and Alccofine to that of standard 

one. With fly ash The main variable is proportion 

of Alccofine keeping cement, fly ash, water, 

coarse aggregate, fine aggregate and super 

plasticizer contents constant 

 

 

Narender Reddy, Prof T. Meena “A 

COMPREHENSIVE OVERVIEW ON 

PERFORMANCE OF ALCCOFINE 

CONCRETE” published in International journals 

of pharmacy and technology. ISSN: 0975-766X.In 

this paper reports from few researchers have been 

studied on strength and durability performance of 

Alccofine as a partial replacement of cement in 

concrete. The efforts made by the researchers for 

enhancing the performance of concrete over the last 

few years proved that supplementary cementitious 

materials with mineral and chemical admixtures 

can improve the strength and durability of 

concrete. Alccofine is one among the 

supplementary Cementous materials. Alccofine is 

new pozzolanic material which is bringing 

technical revolution in the construction industry. 

From the survey it is found the Alccofine can 

achieve high strength when is replaced by cement 

at 0% - 20% compared to the traditional concrete. 
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Experimental Investigation 

Materials: 

Cement 

Cement in concrete acts as a binding 

material that harden after the addition of water. 

It plays an important role in construction 

sector. In this study the ordinary Portland 

cement (OPC) of 53 grade is used according to 

IS:1489-1991. Various test were performed on 

cement they are: soundness cement, 

consistency test, initial and final setting time. 

Aggregate 

Locally available river sand of 

specific gravity 2.64, fineness modulus 

modulus 2.91, and conforming to zone II was 

used as fine aggregate. The crushed granite 

stone with a maximum size of 12mm and 

specific gravity 2.65 was used as coarse 

aggregate. Both fine aggregate and coarse 

aggregate used conform IS:383-1970. 

Fine aggregate 

The material which passes through 

BIS test sieve number 4 is termed as fine 

aggregate usually natural sand as a fine 

aggregate at places where natural sand is not 

available crushed is used as fine aggregates. In 

our region fine aggregate can be found from 

bed of Krishna river. It conforms to IS 383 

1970 comes under zone II. 

 

 

 

 

 

                     Figure 3.2. Fine aggregate                  

 

 Coarse aggregate 

          The material which is retained on BIS test 

sieve number 4 (4.75) is termed as coarse 

aggregate. The broken stone is generally used as a 

stone aggregate. Coarse aggregate used is locally 

available crushed angular aggregate of size 20mm 

and 10mm are used for this experimental work. 

 

Figure 3.3. Coarse aggregate 

 

 Water 

Portable water is generally considered 

fit for making concrete. Water should be free 

from acids, oils, alkalies or other organic 

impurities. Water react Chemically with the 

cement to form a cement paste in which inert 

aggregate are held in suspension until cement 
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paste are hardened and it will also serve as a 

lubricant in the mixture of fine aggregate and 

cement. 

 

 

 
                    Figure 3.4. Water 

 

Glass Fiber Reinforced concrete (GFRP) 

 

           Figure 3.5 Glass fiber reinforced polymer 

 

 Table 3.3 Properties of GFRP 

 
Alccofine 

Alccofine is a specially processed product based 

on slag of high glass content with high reactivity 

obtained through the process of controlled 

granulation. Alccofine have used conforming to 

ASTM C989-99. 

Alccofine is a revolutionary material, used as a 

substitute to micro silica/ silica fumes. Alccofine is 

not only useful in delivering better strength, but is 

also commercially competitive. Apart from being 

environmentally friendly, alccofine is also 

economy friendly since it is a major import 

substitute. 

 

Figure 3.6 Alccofine 

 

 

 

Size of the specimen= 150*150*1000mm 

 

                                  = 0.15*0.15*1 m 

 

                                  = 0.0225cu.m 

 

M20 grade concrete mix       = 1:1.5:3  

 

Approximate bag of cement  = 8.22bag/m3 

 

         = 8.22 * 0.0225 cu.m 

 

         = 0.1849cu.m * 12 (no of beam) 

 

         = 2.21 (bag of cement) 

 

 

 

Property Value 

Density 1800 kg/m3 

Young 
modulus 

26Gpa 

Elongation at 
break 

2% 

Tensile 
strength 

530MPa 

Thermal 
expansion 

19x10
-6

mm 

Poisson ratio 0.28 
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Alccofine admixture 

 

3%= 0.0225 x (3/100) = 0.000675 

m3 

 

6%= 0.0225 x (6/100) = 0.00135 m3 

 

9%= 0.0225 x (9/100) = 0.002025 

m3 
 

 

 

FLEXURAL STRENGTH TEST 

In order to determine the flexural 

strength of concrete, a total number of the 

concrete mixtures as 3%, 6%, & 9% alccofine 

with and without GFRP warping . when the 

distance between the line of fracture and the 

nearer support, measured on center line of the 

tension side of specimen („a‟ in mm) is greater 

(or) less than 133mm for prism of size 100mm 

x 100mm x 500 mm. The modulus of rupture 

(fb) is then calculated from the expression 

Equation. 

For „a‟ is less than 133 mm, then modulus of 

rupture is calculated from equation (fb) = Pl/bd2 

For „a‟ is greater than 110mm for 100mm 

specimen, then modulus of rupture is calculated 

from equation (fb) = 3Pa / bd2 

Where,        b        width of the specimen (mm) d 

depth of the specimen (mm) 

l length of the specimen (mm) on which 

specimen is supported P Maximum load 

(Newton) applied above the given specimen. 

 

 

                                    

Fig no.4.11 Experimental Set up for Flexural 

Strength Test 
 

 

RESULTS AND DISCUSSIONS 

 

Material Test Result 

From study we get the different results 

for the different composition and percentage of 

accolaine and GFRP warping. 

In this study we did total 14 no. of beams for the 

flexural Analysis 

Convention beams – 2 Nos Beams with 3% 

Alccofine – 2Nos Beams with 6% Alccofine – 

2Nos Beams with 9% Alccofine – 2Nos 

Conventional beams with GFRP – 2 Nos Beams 

with 3% Alccofine with GFRP warping Beams 

with 6% Alccofine with GFRP warping Beams 

with 6% Alccofine with GFRP warping 

The casting of beams with above compositions are 

done and did curing for the specimens 28 days and 

results obtained for the above variations and from 

analysis beam with 6% accoline with GFRP gave 

more flexural strength and less amount of 

deflections . 
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The Beams with Various percentage of alccofine 

without effects only in the deflection control , the 

flexural strength did not increase more with 

compared to the conventional beams. 

The concrete beams with alccofine with GFRP 

warping improve percentage of flexural Strength 

beams is nearly 100% and the deflection control 

with convention beams are 100% with compared 

to the conventional beams . So from my analysis 

the alccofine up to 6% with the cement is more 

effective for the mechanical strength properties . 

So from this Analysis alccofine with GFRP 

warping increase the strength of the concrete and 

its control the deflection as well. 

The results for this study tabulated and charted 

below. 

 

            EXPERIMENTAL TEST RESULT 

INITIAL TEST RESULT Beams 

(conventional) 

Table 4.0 Conventional Beam test before wrapping 

 

 

 

Beam (3% Alccofine) 

              Table 4.1 Beam with 3% Alccofine before wrapping 

 

Beam with 6% Alccofine 

 
        Table 4.2 Beam with 6% Alccofine before Wrapping 

 

 

 

 

 

 

 

Beams Ultimate 

load (KN) 

Flexural 

strength 
(N/mm2) 

Deflectio

n (mm) 

 
 
 
 
Beam 
with 3% 
alccofine 

0 

5 

10 

15 

20 

25 

30 

35 

0.00 

1.19 

2.37 

3.56 

4.74 

5.94 

7.11 

8.33 

0.00 

0.00 

0.18 

0.43 

0.69 

1.08 

1.41 

1.87 

Beams Ultimate load 

(KN) 

Flexural 
strength 

(N/mm
2
) 

Deflection 

(mm) 

 

 

 

 
Beam 

with 6% 

alccofine 

0 

5 

10 

15 

20 

25 

30 

35 

0.00 

1.19 

2.37 

3.56 

4.74 

5.93 

7.11 

8.30 

0.00 

0.00 

0 

0.05 

0.12 

0.30 

0.47 

0.669 

Beams Ultimate 

load 
(KN) 

Flexural 

strength 
(N/mm2) 

Deflection 

(mm) 

 

 

CONVENTION

AL BEAMS 

(2nos) 

0 

5 

10 

15 

20 

25 

30 

35 

0.00 

1.19 

2.37 

3.56 

4.74 

5.93 

7.11 

8.30 

0.00 

0.21 

0.39 

0.76 

1.12 

1.44 

1.68 

1.97 
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Beam with 9% Alccofine 

 

 

 

 Table 4.3 Beam with 9% Alccofine before wrapping 

 

FINAL LOAD APPLIED TESTING WITH 

GLASS FIBRE MESH WRAPPING 

 

Conventional beam test after wrapping 

  

Beams Ultimate 

load 

(KN) 

Flexural 

strength 

(N/mm
2)

 

Deflection 

(mm) 

 

 

Conventio

nal beam 

after 

wrapping 

0 

10 

15 

20 

25 

30 

35 

0.00 

2.37 

4.74 

7.11 

9.48 

11.85 

14.22 

0.00 

0.00 

0.12 

0.25 

0.38 

0.50 

0.67 

 

Table 4.4 Conventional beam after beam wrapping 

 

 

 

 

 

 

BEAM WITH 3% ALCCOFINE AFTER 

WRAPPING 
 

 
   Table 4.5 Beam with 3% Alccofine after wrapping 

 

 Beam with 6% Alccofine after wrapping 

 

 

 
        Table 4.6 Beam with 6% Alccofine after wrapping 

 

 

Beams Ultimate 

load 

(kN) 

Flexural 

strength 

(N/mm
2
) 

Deflection 

(mm) 

 

 

 

 

3% 

Alccofine 

& glass 

fibre 

wrapping 

0 

10 

20 

30 

40 

50 

60 

70 

0.00 

2.37 

4.74 

7.11 

9.48 

11.85 

14.22 

16.59 

0.00 

0.00 

0.07 

0.20 

0.38 

0.59 

0.73 

0.91 

Beams Ultimat

e load 

(kN) 

Flexural 

strength 

(N/mm
2
) 

Deflection 

(mm) 

 

 

6% 

Alccofine 

&glass fibre 

wrapping 

0 

10 

20 

30 

40 

50 

60 

70 

0.00 

2.37 

4.74 

7.11 

9.48 

11.85 

14.22 

16.59 

0.00 

0.00 

0.00 

0.002 

0.13 

0.02 

0.13 

0.21 

Beams Ultimate 
load 

(kN) 

Flexural 
strength 

(N/mm2) 

Deflecti
on 

(mm) 

 

 

Beam 

with 9% 

Alccofine 

0 

5 

10 

15 

20 

25 

30 

35 

0.00 

1.19 

2.37 

3.56 

4.74 

5.93 

7.11 

8.30 

0.00 

0.07 

0.24 

0.47 

0.69 

0.78 

0.93 

1.13 
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Beam with 9% Alccofine after wrapping 

 

 
Table 4.7 Beam with 9% Alccofine after wrapping 

 

 CONCLUSION 

From this study and analysiss on the 

flexural behaviour of RC beam retrofitting with 

GFRP warping with addition of Alccofine to be 

shown. The retrofitted RC beam which 

improve the flexural strength and the addition 

of Alccofine which improve the bonding 

strength and also its control the Deflection . 

The main objective for investigation is 

achieved , the mechanical properties of 

concrete is to increased and the deflection is 

controlled with combination of  6% of the 

alccofine with GFRP warping. 
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