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Abstract— This paper includes a study investigating the 

structural characteristics of Bonding between old and new 

concrete using bonding agent. Old concrete was cured for 28 

days. Different Mix designs were used. Cubes and prisms 

were casted and cured accordingly. Surface preparation of 

old concrete includes two type’s i.e. rough surface and 

smooth surface. Bonding agent used was of two types, 

epoxy resin and acrylic. Test was conducted after 7and 28 

days of casting new concrete. Test on cubes include 

compressive strength test and flexural strength test for 

prisms was carried out. For each type, a total of three 

specimens were casted.                                        
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I. INTRODUCTION 

Concrete repairing mainly includes removing unsound 

concrete and replacing it with repair or overlay materials. 

One of the key requirements for any kind of repair system is 

to have adequate bond strength between the existing 

concrete substrate and overlay throughout the service life. 

When a repair is performed, the differences in the properties 

of two materials will affect bond strength and stress 

distribution. Of particular relevance are differences in 

shrinkage, elastic modulus and thermal movement.  

The repair system can be considered as a three 

phase composite system: substrate, overlay and bond zone. 

Bond zone here refers to the interface and vicinity of bond 

plane. The bond zone must be capable of withstanding the 

stresses imposed on the system. Different factors have 

effects on the bond strength and its integrity.  

The quality assurance of bond strength requires test 

methods that can quantify the bond strength as well as 

identify the failure mode. There have been numerous 

investigations led to development of different test methods. 

The forces which are applied in each test and the failure 

mode are important in order to choose the proper test. Tests 

are defined both in laboratory and field. An interpretive 

study on test methods is presented which classifies and 

compares the tests based on the applied force, failure mode 

and practical importance of each test. 

II. EXPERIMENTAL INVESTIGATION 

A. Materials Used 

1) Cement: OPC 43 grade cement will be used throughout 

the course of the project work. 

2) Fine Aggregate: Locally available river sand belonging 

to zone II of IS 383-1970 with a specific gravity of 2.64 

is used as fine aggregate throughout the project work. 

3) Bonding Agent: Epoxy resin and acrylic bonding agents 

are used. 

4) Coarse Aggregate: Well graded hard broken crushed 

ballast stones of 12mm & 20mm down size were used 

as a coarse aggregate in concrete for project work. 

5) Water: Potable water was used in the present 

investigation for both casting and curing. 

B. Details of Specimens Casted 

Type of 

specimen 
Mould size 

Total no. of 

specimens 

Cubes 150mmX150mmX150mm 72 

Prisms 75mmX100mmX500mm 72 

1) Mix Proportions 

For M20 Grade of concrete as per IS-10262 2009 

- w/c     : cement :  FA     :  CA 

- 0.50    :       1     : 1.86    :  3.1 

For M25 Grade of concrete as per IS-10262 2009 

- w/c     : cement :  FA     :  CA 

- 0.45    :       1     : 1.64    :  2.74 

For M25 Grade of concrete as per IS-10262 2009 

- w/c     : cement :  FA     :  CA 

- 0.40    :       1     : 1.42    :  2.37 

2) Testing of Specimens 

1) For Compressive strength and Split tensile strength, the 

cubes and cylinders were tested in a compression 

testing machine of capacity 2000kN respectively. 

Graphs were plotted as shown in fig.2 and 3.Test setups 

are shown in Plate 1 and 2. 

 
Fig. 1: Plate 1.Test setup of Compressive strength 

2) Flexure test for Prism is done in Universal Testing 

Machine and Beams are tested in loading frame using a 

Hydraulic jack of 500KN capacity by applying 2KN at 

each time. Test results of beam specimens are shown in 

table 2. Graphs were plotted as shown in fig.4, 5 and 6. 

Test setups are shown in Plate 3 and 4. 
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Fig. 2: 

III. RESULTS AND DISCUSSION 

Following are the graphs of results 

A. Compressive Strength Vs Mix Design for 7 Days Cured 

Rough Surface 

 

 

 

 

 

 

 

Fig. 3: Compressive Strength vs Mix Design for 7 days cured rough surface. 

B. Compressive Strength Vs Mix Design for 28 Days Cured 

Rough Surface 

Fig. 4: Compressive Strength vs Mix Design for 28 days cured rough surface. 

C. Compressive Strength Vs Mix Design for 7 Days Cured 

Smooth Even Surface 
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Fig. 5: Compressive Strength vs Mix Design for 7 days cured Smooth Even surface. 

D. Compressive Strength Vs Mix Design For 28 Days 

Cured Smooth Even Surface 

Fig. 6: Compressive Strength vs Mix Design for 28 days cured Smooth Even surface. 

E. Flexural Strength Vs Mix Design for 7 Days Cured 

Rough Surface 

Fig. 7: Flexural Strength vs Mix Design for 7 days cured rough surface. 
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F. Flexural Strength Vs Mix Design for 28 Days Cured Rough Surface 

Fig. 8: Flexural Strength vs Mix Design for 28 days cured rough surface. 

G. Flexural Strength Vs Mix Design for 7 Days Cured 

Smooth Even Surface 

Fig. 9: Flexural Strength vs Mix Design for 7 days cured Smooth Even surface. 

H. Flexural Strength Vs Mix Design for 28 Days Cured 

Smooth Even Surface 

Fig. 10: Flexural Strength vs Mix Design for 28 days cured Smooth Even surface. 
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IV. CONCLUSION 

It can be concluded that surface condition on overlay has 

great impact on the overall performance of the interfacial 

bond between overlay and new substrate. From this study 

we can conclude that rough surface on the overlay has 

greater bonding strength than that of smooth even surface.  

1) The study also aimed at determining the effect of 

different mix design on the bonding agent. It can be 

seen that there is a linear variation of compressive 

strength as well as flexural strength, as we go to higher 

mix design. 

2) In this thesis we have found that bonding strength 

between two layers (ie overlay and substrate) is greater 

when epoxy resin is used as a bonding agent. In all of 

the test carried out, epoxy resin gives higher strength 

when compared with acrylic bonding agent. 

3) From the above observation we can conclude that for 

bonding of overlay with substrate , epoxy resin should 

be used for greater bonding strength of the interfacial 

layer and the surface should be roughened by chipping 

or by using a wire brush. 

4) Epoxy resin is costly as compared to acrylic bonding 

agent. For work where strength is not a factor between 

the overlay and substrate, acrylic can be used. 
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