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Abstract :Disposal of industrial waste is now new challenge 

for reduce the environment in this era. This industrial waste 

can utilize by the use as a supplementary cementitious 

material in construction industry. The waste materials which 

are used in this study is Alccofine and Ground Granulated 

Blast Slag (GGBS). In this study, for M80 grade of high 

performance concrete, cement was replaced with GGBS in 

the proportion of 30% and 50% and Alccofine in the 

proportion of 3%, 5% and 7% respectively. Concrete 

specimens casted, tested and compared for compressive 

strength with the conventional concrete for 7 and 28 day.  
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1. Introduction 

Cement concrete is only next to water in terms of the amount 

of material used in our planet. Concrete has been main 

contributor for providing stable and reliable infrastructure 

throughout world. From an environment point of view, 

concrete does not appear to be a sustainable material, it is 

estimated that cement production alone contributes 7% to 

global CO2 emissions
[4]

.  To overcome this problem 

construction management has become one of the major 

environmental concern in the world. For past many years 

construction industry has been making some progress in the 

utilization of waste materials in concrete. Some of waste 

products are fly ash, rice husk, saw dust, e-waste, glass, stone 

dust and ceramic. Proper use of waste products provides 

viable economy and healthy environment. The GGBS and 

Alccofine is also one of the waste material which can be used 

in the concrete.  

2      Objectives 

               This is conducted to analyse the Study effect on 

compressive strength on M80 grade concrete using 

supplementary cementitious mat{erial namely GGBS and 

Alccofine.  GGBS is replaced with cement for 30% & 50% 

and Alccofine is replaced with cement for 3%, 5% & 7% with 

w/c ratio 0.28 and performed rheological and engineering 

properties. 

3      Materials Properties 

3.1   Cement 

        

53 grade OPC cement is used. The properties of cement are 
confirmed to IS 12269-2013. 

3.2    Fine aggregate 

             Locally available river sand is used. Sieve analysis 

has been carried out. The results were as per IS 383-1970. 

River sand is of zone II. The fineness modulus of river sand is 

2.83 and specific gravity of the river sand is 2.58 which is 

tested at BVM laboratory. 

3.3    Coarse aggregate 
             Natural aggregate of maximum size 20 

mm are used. The aggregate were tested and sieve analysis 

has been confirmed to IS 2386 (part 1,2,3)-1963. The specific 

gravity is 2.88 and fineness odulus of coarse aggregate is 6.94 

which is tested at BVM laboratory. 

3.4     Chemical admixture 
             To reduce the water binder ratio admixture, BASF 

MasterGlenium SKY 8777 is used. The dosage of admixture 

has been decided by marsh cone test, which is 0.9% by weight 

of cementitious material. This was finalized with different 

trial mixes.   

3.5     Water 
              Fresh water with PH 6.79 is used for casting and 

curing 

3.6      GGBS 
              Ground granulated blast furnace slag is obtained by 

the quenching molten iron slag from a blast furnace in water, 

to produce a glassy, granular product that is then dried and 

ground in to a fine powder. Table 1 will show the properties 

of GGBS. 

             

             Table 1: Chemical properties of GGBS 

 

      

Chemical 

      

Percentage 

         CaO           30-50 

         SiO2           28-38 

       Al2O3            8-24 

         MgO            1-18 
Source: suyog elements pvt. Ltd., palej 

3.7       Alccofine 

Alccofine is a new generation, micro fine material 

of particle size much finer than other hydraulic material  

           Table 2: Chemical properties of Alccofine 

       

Chemical 

       

Percentage 

         CaO           31-33 

         SiO2           23-25 

        Al2O3           33-35 

    Glass             90 
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content 
Source: suyog elements pvt. Ltd., palej 

 

4        MIX DESIGN 

               By conducting various trial mix designs, the final 

trial mix has been decided. Table 3 shows the final mix 

proportions of each HPC with different 

percentage of GGBS and Alccofine. The water binder ratio is 

0.28 for all M80 mix design 

5       RESULTS AND DISCUSSION    

5.1    SLUMP TEST 

             For workability test is carried out through Slump 

flow, The procedure of the test was conducted as per the 

guidelines EFNARC.  

         The slump value was in the range of 450 mm to 650 mm 

for M80 grade concrete with W/B ratio 0.28.  

  

Figure 1: Slump flow 

 

5.2    COMPRESSIVE STRENGTH TEST   

             Compressive strength test was conducted at 7 and 28 

days with the specimen size of 150mm x 150 mm x 150mm.  

 

Figure 2 compressive strength at 7 day 

             From Figure 2, it has been analysed that for 0% 

SCM’s the basic M80 has given the desired strength of 62 

MPa at 7 days. The highest strength was obtained for SCM’s 

30% GGBS, 3% AF. 

 

Figure 3: compressive strength at 28 day 

            It has been analyzed that with 0% SCM’s the basic 

M80 has given the desired strength of 83 MPa at 28 days. The 

highest strength was obtained for SCM’s 30% GGBS, 3% AF. 

7      CONCLUSION 

          It is concluded that waste utilization can be effective 

solution or a step towards sustainable development.          In 

this study  cement replaced by GGBS and Alccofine 

accordingly in the range of 30% And 50% and 3%, 5% And 

7% respectively  by weight of M80 grade concrete. It has been 

analyzed that the incorporation of GGBS & Alccofine give 

impact on the strength. It is observed from this study that the 

Alccofine can be replaced up to 3% and GGBS up to 30%. 

This kind of industrial waste are helping in reducing the use of  

cement and indirectly lead to save the environment such as 

GGBS and Alccofine. There are other waste such as GGBS, 

fly ash, e-waste, stone dust and Alccofine can also utilized 

and become effective solution to save mother earth. 
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Table 3: mix design 

Design 

mix 

OPC 

(kg/m
3
) 

GGBS 

(kg/ m
3
) 

AF 

(kg/ m
3
) 

Fine 

aggregate 

(kg/m
3
) 

J8 Water 

(L/m
3
 ) 

SP 

(L/m
3
) 

A0 610 - - 677 680 450 170 6.9 

A1 408 183 18 677 680 450 170 6.9 

A2 287 305 18 677 680 450 170 6.9 

A3 397 183 30 677 680 450 170 6.9 

A4 275 305 30 677 680 450 170 6.9 

A5 385 183 42 677 680 450 170 6.9 

A6 263 305 42 677 680 450 170 6.9 

 

 


