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   Abstract - The paper presents an Experimental study on fracture mechanics of concrete . The 

behavior of concrete beams subjected to shear and slabs subjected to punching are illustrating 

examples, especially when size effects are concerned. According to literature review micro 

cracks become stable first, and after evenly become unstable due to maximum principle 

compressive stress .here according to analysis of  cracking technology there are two types of 

approach .i.e. realistic and consistent. We have studied about finite non linear zone where 

material undergoes progressive micro cracking .and another one is crack band theory where 

size effect as a gradual transition  (linear fracture mechanism). It based on crack band theory . 

here in our project we use chips of  10mm aggregate, 20 mm aggregate, the present paper is to 

show some experimental result concerning the influence of the specimen size by means of 

compact tension test the strain softening diagram was also analyzed and the possible 

mechanism of  size effect on fracture energy of concrete is  discussed. The cube is tested and 

crack length is identified  and found that the propagation of crack assurance in 10mm 

aggregate is less than 20 mm aggregate.      
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1. INTRODUCTION 

                 Cracking of concrete is a frequent complaint cracking  is caused by restraint of 

volume of change ,commonly brought about by a combination of the factors such as drying 

shrinkage, thermal contraction ,curling and settlement of the soil support system and applied 

loads. The main reasons for occurrence of cracks are plastic shrinkage , expansion of cracks 

,cracks caused by overload, cracks due to premature drying. 

                Plastic shrinkage of cracks 

                                  When the concrete is still in its plastic state ,it is full of water .when that 

water eventually leaves the slab, it leaves behind large voids between the solid particles. These 

empty spaces make the concrete weaker and more prone to cracking. this type of craks are 

known as plastic shrinkage 

               Expansion cracks 

                                  As the concrete expands , it pushes against any object in its path ,such as aa 

brick wall or an adjacent slab of concrete . if neither has the ability to flex ,the resulting force 
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will cause somethigh to crack. The expansion joint is a point of separation between two static 

surfaces. 

               Cracks caused by overload 

                                 Placing the  excessive amount of weight on the top of a concrete slab can 

cause cracking. 

                Cracks due to premature drying 

                                  Crazing cracks are very fin, surface that resemble spider webs  or shattered 

glass .when the top of the concrete slab loses moisture too quickly ,crazing cracks will likely 

appear.                         

2. MATERALS 

 Cement 

              A cement is a binder material used to harden the concrete ,the cement are most 

commonly ordinary Portland cement, is the most prevalent kind of concrete binder. according to 

the specific gravity of cement it is graded into 33,43,53. Here ordinary Portland cement of grade 

53 is used for experimental work. 

Fine aggregate 

           Here M sand is used for the experiment. they has both physical and chemical properties. 

they can withstand harsh climatic conditions .it has the defects to overcome defects in concrete 

like segregation ,honeycombing ,corrosion of reinforcement steel ,voids ,capillary ,bleeding etc. 

they has higher strength and grater durability. they are also eco friendly. 

Coarse aggregate 

             Coarse aggregate are a component of composite materials such as concrete and asphalt 

concrete, the aggregate servers as reinforcement to add strength to overall composite material. 

Here 10mm and 20mm aggregate is used for the experimental work. 

10mm aggregate 

                

 

20 mm aggregate 
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Water 

             Water is the main ingredient,which when mixed with cement,forms like the paste that 

bids the aggregate and steel together .The water causes the hardening of concrete due to 

hydration. 

3. EXPERIMENTAL WORK 

            

 Workability test 

                    Workability of concrete is the property of freshly mixed concrete.which determines 

the ease and homogeneity with it can be mixed,placed , consolidated and finished. The workability of 

concrete depends on many factors which are explained in tactors affecting workability of concrete. 

 

4 .RESULT AND  DISCUSSION. 
          

              The  result is discussed   after  comperession and tensile test,  the crack propogation and 

accurance of cracks will be found for 20mm aggregate and 10mm aggregate. 

           

 Compression test 
Compression strength of convert is the strength of harden concrete measured by the compression 

test. The compression strength of concrete is a measure of the concrete’s ability to resist loads which 

tends to compress it. Fracture  in the cubes are tested  and identified. 
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       Crack Propagation                                                Cube Testing 

 

 

Stressstrain table of concrete 
 

                                

                               σ 
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Crack  accuring  in 20mm and 10mm aggregate 

  

 

  
 

 

Compression test result 

 

 

Compression test 

Load 

“KN” 

Crack propagation  in 20mm 

aggregate 

“mm” 

crack  propagation in 10 mm 

aggregate 

“ mm” 

100KN 60mm 10mm 

220KN 90mm 40mm 

340KN 110mm 80mm 

440KN 130mm 100mm 

 

  

 

 

5. CONCLUSION 
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 The experimental study on fracture mechanism of concrete for 10mm aggregate is less than 

20mm aggregate. 

 

 Elastic medium containing flaws or micro crack is that of the fractural mechanism of concrete is 

that of crack extension due to initiation of crack branches, followed by propagation of these 

branches which is at first stable but evenly becomes unstable and leads to complete disruption in 

the direction of the maximum principle compressive stress. 

 

 The form of the fracture mechanics to be used must be nonlinear, taking into account the 

existence at the fracture front of a finite nonlinear zone in which the material undergoes 

progressive micro cracking 

   

 Slow crack growth is to be regarded as a partial stress relaxation at the crack tip due to 

 softening rather than a real crack propagation 

 

6. REFERENCE 

 

1. Abdullahi, M. (2012): “Effect of aggregates type on compressive strength of concrete” 

International Journal of Civil Engineering and Structural Engineering, 2(3), .791  

 

2. S.O. Ajamu Int. Journal of Engineering Research and Applications ISSN : 2248-9622, Vol. 5, 

Issue 1( Part 4), January 2015, pp.67-75  

 

3. Aluko, O.S. (2005): “Comparative Assessment of Concrete Curing Methods,”  Unpublished Post 

Graduate Diploma Thesis, Federal University of Technology, Akure, Nigeria.  

 

4. BS 1881-102 (1983): “Testing Concrete-Method for determination of slump”, British Standard 

Institution, London.  

 

5. BS 812-103 (1985): “Method for determining sieve analysis”, British Standards Institution, 

London.  

 

6. BS 1881-108 (1983): “Method for making test cubes from fresh concrete”, British Standards 

Institution, London.  

 

7. BS1881-116 (1983): “Method for determining compressive strength”, British  Standards 

Institution, London.  

 

8. BS 1881-118 (1983): “Method for determining flexural strength”, British Standards Institution, 

London.  

 

International Journal of Scientific & Engineering Research Volume 11, Issue 3, March-2020 
ISSN 2229-5518  

118

IJSER © 2020 
http://www.ijser.org 

IJSER



9. Elayesh, S. M. (2009) “Performance of laterite aggregate concrete”. Un-published, M. Eng. 

Thesis University Technology, Malaysia.  

 

10. Hudson, B. (1999): “Modification to the Fine Aggregate Angularity Test”. Seventh Annual 

International Center for Aggregates Research Symposium, Austin, Texas.  

 

11. Joseph, O., Ukpata and Maurice, E. (2012): “Flexural and Tensile Strength Properties of 

Concrete using Lateritic Sand and Quarry Dust as Fine Aggregate”. ARPN Journal of 

Engineering and Applied Sciences, 7(3).  

 

12. MacGinley, T. J. and Choo, B. S. (2003): “Reinforced Concrete Design Theory and Examples” 

(Second Edition). New York: Taylor & Francis Group.  

 

13. Mosley, W. H. and Bungey, J. H. (2006): “Reinforced Concrete Design (Revised Edition)”. 

London: Macmillan Education Ltd.  

 

14. Mtallib, M.O.A. and Marke, A.I. (2010): “Comparative evaluation of the flexural strength of 

concrete and colcrete”. Nigerian Journal of Technology, 29(1), 13-22.  

 

15. Oyenuga, V. O. (2005): “Simplified Reinforced Concrete Design (Second Edition)”. Nigeria: 

ASROS Ltd.  

 

16. Pedro, N. Q. and Fowler W. F. (2003): “The Effects of Aggregates Characteristics on the 

Performance of Portland Cement Concrete”. International Center for Aggregates research, 104-F.  

 

17. Waziri, B.S., Bukar, A.G and Gaji, Y.Z.A. (2011): “Applicability of Quarry Sand as a Fine 

Aggregate in the Production of Medium Grade Concrete”. Continental Engineering Science, 

6(2), 1-6.  

` 

 

 

 

 
 
 

 

 

 
 

 

 
 

 

International Journal of Scientific & Engineering Research Volume 11, Issue 3, March-2020 
ISSN 2229-5518  

119

IJSER © 2020 
http://www.ijser.org 

IJSER


	EXPERIMENTAL STUDY ON FRACTURE MECHANICS OF CONCRETE
	S. SURESH KUMAR1 , K.PRIYADHARSINI2, G.ARAVIND3, S.SELVAPANDI4
	1Assistant Professor, Department of Civil Engineering, Akshaya College of Engineering and Technology, Coimbatore, India
	2- 4 UG Student, Department of Civil Engineering, Akshaya College of Engineering and Technology,
	Coimbatore, India
	Abstract - The paper presents an Experimental study on fracture mechanics of concrete . The behavior of concrete beams subjected to shear and slabs subjected to punching are illustrating examples, especially when size effects are concerned. Accordi...
	Key word: Crack band theory, Crcak propagation Linear zone,non linear zone



