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 Abstract— Self compacting concrete is a sort of substantial that doesn't need outer or inside compaction since it becomes 

evened out and compacted under its own weight. Self compacting concrete is exceptionally designed concrete with a lot 

higher smoothness without isolation and dying. The three principal prerequisite of self compacting concrete are filling 

capacity, ability to pass and protection from isolation. Plentiful accessibility of regular assets has turned into a fantasy 

for present day designing society because of enormous scope utilizations. To conquer the issue of shortage of regular 

totals and to save the climate from the contamination because of unloading of slag, structural specialists believed that 

there is importance potential for reuse of slag for use in esteem added application to amplify monetary and climate benefit. 

Here an endeavor has been made in this examination to decide the strength qualities of slag for application in self 

compacting concrete (SCC). The extent of this task is to decide and think about oneself compacting concrete by utilizing 

different level of impact heater slag totals. The examination was completed utilizing functionality test, for example, (droop 

stream test, Downturn stream T50cm test, V-pipe test, V-channel T5min test and L-Box), compressive test and split 

tractable test. 

 

Keywords: GGBS (Ground granulated blast-furnace slag), flowability compressive strength, passing ability, V-funnel Test, L 

Box. 
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1. INTRODUCTION 

Old concrete and all of the significant materials rethought in the nineteenth 100 years, have performed well beforehand. In 

any case, over late numerous years, there have been tremendous advances in hidden planning that provoked making 

structures more baffling in regards to their shape, level, essential system, etc. This revealed a piece of the issues that are 

connected with execution of upheld significant plans concerning wide and undeniable level applications. This had been the 

subject of serious investigation in Japan in 1980's on open scale where the awful nature of the significant and the connected 

terrible appearance of RC structures had been explored. It was perceived that the setback of uniform and complete 

compaction of the significant was a key variable inciting an overall terrible quality and lacking solidness of concrete. A full 

compaction of concrete was supposed to overcome this issue. Understanding that a full compaction of concrete wouldn't be 

reachable on the spot, the accentuation joined on redesigning the new mix properties to kill the necessity for compaction. 

These undertakings provoked the progression of the first practicable "present day" self-compacting concrete at the School 

of Tokyo by Prof. H. Okamura where it had the choice to stream under its own weight and fill bound regions as well as 

obstructed help structures without the need of mechanical mix and without 2 going through any immense separation of 

material constituents and achieving full compaction in light of its remarkable mix plan. SCC has higher fines content than 

conventional concrete and even more actually thickness evolving trained professionals, to convey intriguing 

straightforwardness and natural compactbility. SCC is as of now by and large used, generally inside the precast business, 

where a couple of handling plants in Europe and USA are solely using SCC, while others use SCC in most of the 

manufactured parts. The back and forth movement paper presents the new advances in the investigation and usage of SCC 

in the new years. The paper covers the benefits of SCC, the uses of SCC being developed industry, issues regarding formwork 

pressure, advances in mix plan, the usage of reused complete in SCC and the execution of nanotechnology and man-made 

thinking. It isn't the assumption for this paper to list all the ongoing writing in the field, yet rather it is mostly to raise the 

new development and future examples. 

 

 

2. LITERATURE REVIEW 

Monteiro et al. (2016): Since the end of the tenth century, controlling greenhouse gas emissions has become a major global 

issue. The production of the ordinary Portland cement (OPC) requires significant energy and releases an important amount 

of CO2 into the atmosphere. Its manufacturing process generates approximately one ton of CO2 to produce one ton of OPC. 

Basil Johny et al. (2014): The author studied the properties of sustainable concrete using slag and recycled concrete 

aggregates. GGBS was replaced for 40%, 50% and 60% of cement and optimum percentage was found out. For the mixes 

prepared by replacing 50% cement with slag and 50% coarse aggregate, it satisfies the strength criteria required for an M30 

mix. 

Justnes H (2015): The most effective way for attaining environmentally friendly building material is to partially replace 

cement with waste material. Silica fume and rice husk ash are parts of waste products that are utilized in modest amounts 

but frequently in conjunction with others. However, even if they assist, both of those are not accessible in sufficient too 

pricey to have a significant influence on decreasing CO2 emissions. 

Badogiannis et.al (2014): Examined the durability of metakaolin based self-compacting concrete. Fresh properties of SCC 

such as slump flow value, V funnel and L box permeability test etc were evaluate. 

Kumar (2006) reported the history of SCC development and its basic principle, different testing methods to test high 

flowability, resistance against segregation, and passing ability. Different mix design methods using a variety of materials 

has been discussed in this paper, as the characteristics of materials and the mix proportion influences self-compact ability to 

a great extent, also its applications and its practical acceptance at the job site and its future prospects have also been discussed. 

Orimet test was performed, the more dynamic flow of concrete in this test simulates better the behavior of a SCC mix when 

placed in practice compared with the Slump-flow variation. The Orimet/J-ring combination test shows great promise as a 

method of assessing filling ability, passing ability and resistance to segregation. 

 

3. MATERIALS 

3.1 GGBS (Ground-granulated Blast-furance Slag) 



Vol-10 Issue-3 2024                IJARIIE-ISSN(O)-2395-4396 

    

24183  ijariie.com 4640 

The impact of GGBS on the new properties of SCC relies upon the fineness and substitution sum. In this manner, there is no 

reasonable pattern on the impact on the flowability of SCC. Nonetheless, it was found that GGBS worked on the functionality 

of SCC at low substitution level. Utilizing GGBS affects the passing skill of new SCC however it can prompt decrease in 

the capacity to oppose isolation. GGBS decreases the compressive strength of SCC following 1 days however adds to higher 

compressive strength following 28 days. Its impact depends on the w/c proportion and admixture sum. GGBS additionally 

diminishes the drying shrinkage and penetrability of SCC and improves its protection from sulfate and corrosive assaults. 

Ground granulated impact heater slag is a non-metallic item comprising basically of silicates and aluminates of calcium and 

different bases. The liquid slag is quickly chilled by extinguishing in water to shape lustrous sand like material. The 

granulated material when further ground to under 45 micron will have explicit surface around 400 to 600m2/kg. the synthetic 

piece of impact heater slag is like that of concrete clinker. 

      Fig -1: Ground Granulated Blast-furnace Slag [1] 

 

 

   Table -1: Chemical Composition of GGBS 

 

Content SiO2 AL2O3 CaO MgO Fe2O3 SO3 

  GGBS (%) 40.0 13.5 39.2 3.6 1.8 0.2 

   

 

                                     Table -2: Comparison of OPC Cement & GGBS 

 

S.N. Property Cement GGBS 

1. Specific gravity 3.134 2.98 

2. Bulk unit density 1400 kg/m3 1454.5kg/m3 

3. Fineness 4.2 % 2.33 % 

4. Consistency 24 % 31 % 

5. Initial setting time 33 minutes 32 minutes 

6. Final setting time 600 minutes 580 minutes 

    

 

3.2 Cement 

Ordinary Portland cement of 53 grade from the local market was used and tested for physical and chemical properties as per 

IS: 4031 – 1988and found to be conforming to various specifications as per IS: 12269- 1987, has a specific gravity of 3.01, 

a fineness of 5%, a normal consistency of 30%, and initial and final setting time of 35 minutes and 431 minutes. 

Compressive strength: 37 N/mm2 on 7 days, 47 N/mm2 on 14 days, 53 N/mm2 on 28 days 
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   Fig -2: OPC (Ordinary Portland Cement) [2] 

3.3 Fine Aggregate 

Fine total, typically known as sand, is an essential part in substantial blends. The cohesiveness and homogeneity of the 

substantial blend are improved by the fine total's holding activity between the concrete glue and coarse total particles. Better 

combination of the relative multitude of parts is guaranteed, prompting more steady and primarily strong cement. 

 

      Fig -3: Fine Aggregate [3] 

 

3.4 Coarse Aggregate 

Coarse totals give mass and volume to the substantial blend. They regularly comprise of particles bigger than 5 mm in 

measurement, like rock or squashed stone. The decision of coarse total relies upon variables like accessibility, strength 

necessities, and wanted feel. Coarse totals ought to be spotless, hard, and sturdy to guarantee the drawn out exhibition of the 

substantial. Reviewing and molecule size appropriation of coarse totals ' the functionality and flowability of SCC. 

 

 Fig -4: Coarse Aggregate [4] 

   

Table -3: Fine and coarse aggregate properties were examined in accordance with IS 393-1970 

 

 

Specification Fine Aggregate 
Coarse 

Aggregate(20mm) 

Specific gravity 2.60 2.70 

Water absorption 6.6% 0.5% 

Fineness modulus 2.88 5.23 
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3.5 Water 

Consumable water is utilized for blending and restoring. Water is utilized to hydrate the concrete and work with the 

progression of the substantial blend. The water content is painstakingly controlled to accomplish the ideal flowability without 

compromising strength. 

 

4. MIX PROPORTION 

The M20 (1:l.5:3) proportion substantial materials are proportioned   utilizing, which shows the extent of concrete, sand, 

totals, individually. According to proportion, 1 section concrete is blended in with 1.5 pieces of sand and 3 pieces of totals. 

The water-to-solidify proportion was reliably 0.5-0.7. 

 

5. METHOD & TESTS 

5.1 INVESTIGATIONS ON FRESH CONCRETE 

Slump Flow & T50 Test: The higher the rut stream esteem, the more prominent its capacity to fill formwork under its own 

weight. A worth of no less than 500 mm is expected for SCC. There is no commonly acknowledged guidance on what are 

sensible resiliences about a predefined esteem, through ±50mm, similarly as with the overall stream capable test may be 

suitable. The T50 time is an optional sign of stream. A lower time demonstrates more noteworthy stream capacity. The Brite 

Euram research proposed that a period of 3-7 seconds is OK for structural designing applications and 2-5 seconds for lodging 

applications. In the event of extreme isolation most coarse total will stay in the focal point of the pool of cement and mortar 

and concrete glue at the substantial fringe. In the event of minor isolation line isolation a boundary of mortar without coarse 

total can happen at the edge of the pool of cement.  

 

                                                     
        

 Fig -5: Slump Flow Test [5] 

 

5.2 INVESTIGATIONS ON HARDENED CONCRETE 

Compressive Strength Test: Compressive strength is characterized and deciphered diversely by different individuals. 

Coming up next are a portion of its various definitions: The compressive strength of a material or a construction is the 

capacity of a material or design to endure loads. The greatest compressive pressure under which a given strong material can 

endure without breaking is known as its compressive pressure Compressive strength is estimated on materials, parts and 

designs. One of the most essential pieces of cement is its compressive. The compressive strength of substantial shifts relying 

upon what it is being utilized for. The substantial compressive strength for private cement is 2500 psi to 4000 psi and more 

in business structures. A psi exceeding 10000 psi are utilized for specific developments. Compressive strength of a material 

is determined as: CS = F ÷ A, where CS is the compressive strength, F is the force at point of failure and A is the initial 

cross-sectional area. 



Vol-10 Issue-3 2024                IJARIIE-ISSN(O)-2395-4396 

    

24183  ijariie.com 4643 

 

 

 Fig -6: Compressive Strength Test [6] 

 

 

 

6. RESULTS 

 
Curing Day 

Bar Chart Depicting Compressive Strength depending on 
GGBS replacement 

 

 

     Table -4: The results after 7,14,28 days IS as follow 

 

 

 

CURING 

PERIOD 

COMPRESSIVE 

STRENGTH AS PER 

IS CODE (IS 

456:2000) 

(N/mm2) 

COMPRESSIVE 

STRENGTH WITH 

0% GGBS 

(N/mm2) 

COMPRESSIVE 

STRENGTH WITH 1% 

GGBS 

(N/mm2) 

7 DAYS 16.67 15.53 15.65 

14 DAYS 20.61 20.41 20.53 

28 DAYS 25 24.38 24.55 

1% 0% 

30 25 20 10 15 5 0 

15.65 
15.53 7 Days 

20.53 
20.41 14 Days 

24.55 
24.38 28 Days 

Compressive Strength (MPa) 
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Table -5: The results of various types of test 

7. CONCLUSION 

To expand the strength of new concrete (cohesiveness) involving expanded measure of fine materials in the blends. To 

improvement of self-compacting concrete with decreased isolation potential. The efficient trial approach showed that halfway 

substitution of coarse and fine total with better materials could create self-compacting concrete with low isolation potential as 

surveyed by the V-Channel test. How much totals, fasteners and blending water, as well as type and dose of super plasticizer 

to be utilized are the central point affecting the properties of SCC. 

A survey of the prior blend plan strategies in SCC show that there is no particular strategy for getting SCC in view of the 

strength prerequisites like traditional vibrated concrete. In this paper a blend proportioning technique was proposed for the 

plan of SCC utilizing GGBS in view of the strength prerequisites and taking into account the productivity of GGBS. The 

notable ends can be recorded as follows: 

(1) The proposed philosophy comprises of five stages, which are all in light of basic estimations. The complete powder 

content is fixed in the initial step, the level of slag is fixed in light of the strength required and the not set in stone for a 

similar rate with the situation proposed before in the subsequent step. In the third step the water content expected for 

fostering the not set in stone and in the fourth step the coarse and fine totals are resolved utilizing the fitting consolidated 

total reviewing bends of Racket principles. At long last the self-compactability of the new concrete is assessed through 

the rut stream and V-Channel tests for flowability, the L-Box test for the passing skill. 

(2) The trial examinations on self compacting GGBS cements planned with the proposed blend plan strategy, shows that the 

compressive qualities of the cements acquired here outperform exceptionally high qualities of 90 MPa at 28 days and 

100 MPa at 90 days. The plan technique likewise presents a way for getting high volume substitutions up to 80% for 30 

MPa. 
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METHOD 

 

UNIT 

TYPICALLY RANGE 

OF 
VALUE 

 

RESULTS OF 

TEST 

MIN MAX 

SLUMP FLOW TEST mm     500 600 520 

V-FUNNEL TEST sec 6 12 9.8 

L-BOX TEST (h2/h1)     0.8 1 0.82 

U-BOX TEST (h2-h1) 0 30 10.2 

T-50CM SLUMP FLOW sec 2 5 3.8 
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