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Abstract 

Study of cockle seashell has begun. As due to the chemical reaction with cement, the 

environment gets free from the pollution. Therefore introducing the seashell in the concrete can 

control wastage. Since cockle seashell is natural agreeable, this makes the concrete progressively 

prudent and in the meantime, problems related to waste could easily be avoided. In this study, 

cockle seashells are used as additive material to concrete. Cockle seashell is added at 5%, 10%, 

15%, 20%, 25%, 30%, 35%, 40%, 45%, and 50% respectively with M35, M40 and M45 grades 

of concrete. Various tests were carried at 7, 14 , and 28 days. The results indicated that the 

varying strengths of cement differed with the addition of cockle seashell. The compressive 

quality will in general lessening as the measure of cockle seashell increments. Deflection 

qualities test demonstrated that a definitive load conveying limit of Optimum concrete mixing 

beam higher than traditional concrete beam. This investigation demonstrates that 5% expansion 

of cockle seashell to M35 grade concrete demonstrated an increment in quality properties. In 

case of M40 grade, the strength is increased by adding 35% of cockle seashell and M45 grade the 

strength is increased at 45% of adding cockle seashell. 
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1. Introduction 

1.1 General 

Advancement of infrastructure around the world has taken an interest in development 

materials. Concrete is the base building material for construction production. Concrete 

fabrication requires the use of aggregates, materials, water and admixture(s). For each of the 

components, the specific component is composed by aggregates. Use of normal aggregates is an 

inquiry into the ensuring the safety of characteristic aggregate sources. Also, Tasks relating to 

aggregate production and handling are among the primary reasons for environmental issues. 

Throughout the view of this, in the commitment to improve of structural buildings, the use of 

instructive components in solid generation rather than the popular total helps to make concrete as 
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a material of supporting and natural friendly development. Concrete, based on the Portland bond, 

is the earth's most commonly used construction content, and its production pursues a process of 

development. In 2011, Portland concrete was produced worldwide in 2.8 x 109 tones and is 

expected to increase by around 4 x 109 tones by 2050.. Approximately 15 % of the total concrete 

production contains substance admixtures that are synthetic compounds introduced with 

concrete, mortar as well as grout during the combining season to change their properties, either 

in a new or solidified state.. 

1.2 Need for this study 

In any scenario, research is increasingly motivated by the use of these products in the 

concrete mix. This helps to make the concrete increasingly practical and, in the meanwhile, 

waste-related issues are decreasing. Through taking into account the characteristics of cockle 

seashell concrete, the work helps to reduce pollution from nature. 

2. Cockle seashell 

Near to 71 per cent of the world is marine. Seashells of different mollusks, for example, 

shellfish, mollusk, mussel and scallops, are accessible richly along beachfront regions around the 

globe. 

3. Cockle seashell concrete 

Cockle seashell is among the most desirable products in nature. It regulates the blend 

response of Cement. It stays away from voids and diminishes the penetrability of the solid. 

Cockle seashells respond artificially and can lessen the metal harmony fixation to exceptionally 

low metal dimension. Fig.1 indicates the Cockle seashell. In this examination, 20mm cockle 

seashell has been utilized, So the different rates of cockle sea shell in concrete 5%, 10%, 15%, 

20%, 25%, 30%, 35%, 40%, 45% and is utilized on coarse aggregates. 

 
Fig.3.1 cockle seashell  

Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Volume 22, Issue 10, October - 2020 Page - 162



4. Experimental investigation 

The undertaking conducts concrete inquiries as cockle seashells are applied To concrete at 

various levels. The fundamental concern of such a test is to determine the consistency properties 

of concrete cockle seashell. 

4.1 Cube Specimens 

On both traditional concrete and cockle seashell solid specimens, a form of interior 

components of 150 / 150 / 150 mm is used to throw blocks on compression strength. 

4.2 Cylinder Specimens 

A shape of inward elements with a width of 100 mm and a height of 200 mm is used for 

cylinder casting, for split rigidity and solid samples for both traditional concrete and cockle shell. 

Fig. 4.1 demonstrates the Casting of Cubes and cylinders 

 

 
Fig. 4.1 Casting of Cubes and cylinders 

 

4.3 Beam Specimens 

A form of inner components of 100 × 100 × 500 mm are utilized for throwing bars for flexural 

quality for both ordinary  and cockle seashell solid examples. Fig. 4.2 Demonstrate Flexure 

Beam Casting. 
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Fig. 4.2 casting of flexure beams 

 

4.4 Long Beams 

A shape of inner components of 150 × 200 × 1500 mm are utilized for throwing of long beams 

tested under two point stacking for avoidance and break arrangement, for both ordinary concrete 

and with optimum of cockle sea shell concrete. The Fig. 4.3 demonstrates the wooden molds 

utilized for throwing of long beams 

  

.  

Fig. 4.3 Wooden Moulds for Long Beams and Casting 

 

4.5Casting and curing of specimens 

The concrete elements, cement, fine aggregate, coarse aggregate, and so on were gathered 

as three evaluations as indicated by the details and blended in concrete blender as per the blend 

extents. The concreteis set in molds as indicated pervious segments. Subsequent to filling the 
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form totally, it is kept on a vibrating machine. Subsequent to throwing the examples are Keeps 

unchanged 24 hours. The specimens should distort and hold it in a restore tank where the water 

over the surface of the sample will be anything like 50 mm.Fig. 4.4 demonstrates the relieving of 

specimen in restoring tank. The restoring is to achieve the objective mean quality for the design 

concrete grade. 

4.6 Deflection test for long beams 

The long beam cross-sectional portion was taken as 150 × 200 and 1500 mm long. The 

steel assessment Fe 415 was used both for transverse and longitudinal reinforcement.Table 4.1 

Demonstrates the subtle elements of the least longitudinal reinforcement and dispersion of the 

necessary transverse reinforcement and was really provided individually. The bars were meant to 

stay far from the failure, especially in the center segment. The size and length of the beam Was 

chosen to make sure the bars flop In deflection, and then also testing the example stacking 

outline and accessible testing offices in the auxiliary research facility of SRMIST.  

4.7 Conduct of experiments 

The research led has been explained in a definite way here. The beam to be evaluated was 

lifted and held within the edge load step in which the Steel roller bearings were prepared to 

support Beams on each side, simply because they were supported by simple beams. Indian 

standard medium bar (ISMB) 175 steel beams were positioned parallel to either the upper 

surfaces of the beam. Hydraulic jack 25 T limits for applied load was set over ISMB I75. The 

hydraulic jack was placed over the 20 T limit proving ring. The beam has been balanced to the 

point where proving ring centers and beams are in a similar line, using plumb weaving. At the 

middle point of the bar section, dial check was fixed, But supports are 5 cm away from either 

side of the handle. The beam stacking is conducted with regard to two-point stacking, which is 

essentially simply assisted beam. Now, the device has been programmed for the test and the dial 

measurements have been Set to zero prior test starting. The load was always connected via the 

hydraulic jack. ISMB also used the load to its borders. Beams have been allowed and exposed to 

a steady increased load level before the final load was reached. 

5. Results and discussions 

As part of the experiment, different tests were carried out on the substance to check its properties 

and furthermore to discover the quality attributes of the concrete. Compressive qualities, flexural 

qualities and rigidities were estimated utilizing a compression-testing machine with a most 
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extreme limit of 2000kN. For all tests, Every prediction of the three samples was taken as usual.. 

Test results for standard concrete and cockle seashell concrete were reported for 7, 14 and 28 

days of curing. 

5.1 Compressive strength 

The compression test using the compression testing system was subjected to three sample 

numbers in each concrete. The comparative study of the compressive nature of standard concrete 

with that of cockle seashell concrete is shown using a bar graph in Fig. 5.1. 

5.1.1 Compressive strength for M35 grade 

The concrete in which cockle seashells were applied to the concrete showed improved 

compressive strength. The strength increases with the curing. The most extreme compressive 

strength accomplished was 45.06 N/mm2 for 5% addition of cockle seashell to M35 grade 

concrete. 

 

 

 

 

 

 

 

 

 

 

 

       

 

 

Fig. 5.1 Comparison of compressive strength of conventional and cockle seashell concrete 

 

5.1.2 Compressive strength for M40 grade of concrete  

The comparison of traditional concrete's compressive strength with that of cockle seashell 

concrete is demonstrated using bar graph in Fig.5.2. The concrete applied to concrete by cockle 
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seashells shows an improvement in compressive strength. For the number of days to cure, the 

strength increased. The highest compressive force achieved was 45.65 N/mm2 for 35% addition 

of cockle seashell to M40 grade of concrete. 

 
      Fig. 5.2 Comparison of compressive strength of conventional and cockle seashell 

concrete 

 

5.1.3 Compressive strength for M45 grade of concrete 

The examination of compressive quality of ordinary cement with that of cockle seashell 

concrete is outlined utilizing bar graph in Fig.5.3. The concrete used to add cockle seashells to 

the concrete showed an improvement in compressive quality. For the days of curing, the strength 

is rising. The most extreme compressive quality accomplished was 47.15 N/mm2 for 45% 

expansion of cockle seashell to M45 grade of cement. 
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Fig.5.3 Comparison of compressive strength of conventional and cockle seashell concrete 

 

5.2 Split tensile strength 

5.2.1 Spilt tensile force for M35 grade of concrete 

Three sample varieties in each concrete were tested using the compression testing 

machine. Also, the correlation of split rigidity of customary cement with that of marine green 

growth concrete. For the days of curing the strength increased. The most extreme split elasticity 

accomplished was 4.26 N/mm2 for half expansion of cockle seashell toward the finish of 28 days 

for M35 grade concrete. 

 
Fig.5.4 Comparison of tensile strength of conventional Vs cockle seashell concrete 
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5.2.2 Spilt tensile force for M40 grade of concrete 

 

Three amounts of the samples were exposed to tests using the compression-testing 

machine for each concrete. The strength increase with the days of curing. The most extreme split 

elasticity achieved was 4.80 N/mm2 for 45% expansion of cockle seashell toward the finish of 

28 days for M40 grade concrete 

 

 
Fig.5.5 Comparison of split tensile strength of conventional and cockle seashell concrete 

 

 

5.2.3 Spilt tensile strength of for M45 grade of concrete 

Three samples in every one of the concrete Was subject to experiments using 

compression measurement equipment. The aftereffect of normal strength of cylinder is appeared 

table 5.6. The highest tensile force obtained was 5.36 for 50% of cockle seashell at the end of 28 

days for M45 grade of concrete. 
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Fig.5.6 Comparison of split tensile strengths of conventional and cockle seashell concrete 

5.3 Flexural Strength 

Three quantities of the example in every one of concrete was exposed to testing utilizing 

the CTM machine. Also, the examination of the flexural quality of traditional concrete  with that 

of cockle seashell concrete is represented utilizing line chart in Fig. 5.7. 

 
Fig. 5.7 Comparison of flexural strength of conventional Vs cockle seashell concrete for 

M35, M40 and M45 grades of concrete 

5.5 Deflection characteristics 

The long beams displacement with M35, M40 and M45 are contemplated with the 

assistance of split form in, thinking about the connected load and the beam deflection at the 
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tons of load and ideal blend, the greatest deformation is 6.64 mm at 11.2 tones loading, for M40 

grade of customary concrete is 6.35 mm at 10 ton load and for ideal blend the most extreme 

deflection is 5.85mm. The most extreme deflection for M45 grade is 4.75mm at 11 ton load and 

the ideal blend the maximum deflection is 4.15 at 10 ton load. For M35 grade of concrete the 

earlier crack in ordinary beam begins at 3.2 tons and for OM bar it begins at 5.4 tons. The earlier 

crack for M45 grade of concrete in ordinary beam begins at 4.2 tons and for OM bar it begins at 

6.2 tons. For M50 grade of concrete the earlier split in customary beam begins at 6.4 tons and for 

OM bar it begins at 7.6 tons. The Conventional beam breaks from the beam shear section (at 

backings), That shear defect was gotten in the optimum mix beam. The development of splits is 

uniform (everywhere throughout the beam) in the optimum blend beam and keeping in mind that 

taking a gander at the arrangement of breaks in solid shafts, it is more at backings. Fig.5.8 and 

5.9 demonstrates the tested beam example and Fig. 5.10, 5.11, 5.12 demonstrates the Load 

versus Deflection bend for CC and OM beams. 

 
Fig. 5.8 Specimen under testing  
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Fig. 5.9 Tested beam samples 

 

 
 

Fig. 5.10 Load vs Deformation curve for CC and seashell beams forM35 grade 
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Fig. 5.11 Load vs Deformation curve for CC and seashell beams for M40 

 

 
Fig. 5.12 Load vs Deformation curve for CC and OM for M45 grade 

                                       

 6. CONCLUSIONS 

 The important results arrived from the study are: 5% adition of cockle seashell in M35 grade 

of concrete gives the extreme compressive strength i.e. 41.5 N/mm2. The maximum Split tensile 

force is extracted by adding 50% of cockle seashell to M35 grade of concrete i.e. 4.26 N/mm2. 

40% addition of cockle seashell in M35 grade gives the maximum flexural strength 3.85 N/mm2.  

Maximum compressive resistance for M40 grading of concrete is given by adding 35% of cockle 

seashell which result in the strength of 45.65 N/mm2. 40% addition of cockle seashell gives the 

maximum split tensile strength to M40 grade of concrete. That maximum flexural strength is 

received by the adding 35% of cockle seashell and the value is 4.39 N/mm2. 45% addition of 

cockle seashell in M45 grade of concrete gives the maximum compressive resistance of 47.15 

N/mm2. The Split tensile force is maximum at 50% addition of cockle seashell to M45 grade of 

concrete and the strength is 5.36 N/mm2. peak flexural strength is given by adding 45% of cockle 
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seashell to M45 grade of concrete and the strength is 4.68 N/mm2. The optimum mix  gives 15% 

increment in compression strength, split elasticity and flexural quality individually when 

contrasted and ordinary concrete. The perfect combination of concrete beams supports 10% 

higher load contrast with the traditional concrete beam. 
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