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Abstract 

 

Concrete is the widely used material in the world. This automatically creates a huge demand for ingredient of concrete (Fine 

Aggregate, Coarse Aggregate and cement). From the environment point of view, the huge extraction of the aggregate creates 

depletion and manufacturing of cement causes pollution. This scenario affects the world’s ecological balance. As a civil engineer, 

we have planned to replace the river sand which is widely used in construction by sea shell. Sea shell is the dead remain of the 

marine organism. We have replaced the sea shell after grinding it to the maximum size of 4.75 mm. The IS 10262-2009 was 

followed for the mix design of M20 grade concrete after that optimization of cement is done. Sea shell which is used in concrete 

confirming to the zone II as per IS 383-1970. Then cubes were casted for the 5 parts of partial replacement as 20%, 40%, 60 %, 

80%, and 100 %. All the specimens are used for 7 & 28 days and tested for compressive, flexural and split tensile strength .We 

have observed the maximum strength is obtained for 80% replacement of sea shell. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Concrete is a combination of cement, fine and coarse aggregates and water, which are mixed in a particular proportion to get a 

required strength. Concrete remove any has tremendous versatility because of its initial fluid state. It may be pour into a mould, 

and it is compressed by shaking or ramed to entrapped air. The mixture set within a few hours for the mould or formwork to be 

removed. It is ideal for use in foundation where the load that is to be carried is wholly compressive. Generally, all the construction 

industry uses river sand for their construction. This automatically creates the demand for the same. Concrete is the material that is 

used most in the whole world after water. It has taken several million years to form sand by several agent of weathering .This raise 

in demand will lead to the depletion of whole sand. For avoiding this situation, we the civil Engineers have to choose an alternative 

thing. Our concept is to replace the seashell that is available abundantly in the coastal area. We have replaced sea shell power for 

about 20,40,60,80,100 percentages. Moreover river sand is a wealth we can use it but not to exploit it, which makes the future 

people to be without this wealth. 

II. LITERATURE REVIEW 

Olufemi Isaac Agbede et al(2009)on the topic of “Suitability of Periwinkle Shell as Partial substitute for River rock-strewn in 

Concrete” states that The correctness of periwinkle shells, a small gastropod sea snail , as a replacement of river gravel in concrete 

production was investigated. Physical and mechanical properties of the shells are compared with well-graded river gravel. Concrete 

cubes were prepared using proportions of 1:0, 1:1, 1:3, 3:1 and 0:1 periwinkle shells to river gravel by its weight, as coarse 

aggregate. The periwinkle gravel concrete cubes were tested for its compressive strength. The bulk density of the periwinkle shells 

was found to be 515 kg/m3 while that for river gravel was found to be 1611 kg/m3. Concrete cubes with periwinkle shells alone 

as coarse aggregate were lighter and of lower compressive strengths compared to those with other periwinkle: gravel properties. 

The 28-day density and compressive strength of periwinkle were 1944 kg/m3 and 13.05 N/mm2 respectively. Periwinkle concrete 

increased in Density, workabiliy and the compressive strength of with increasing inclusion of river gravel. From this study, it can 

be concluded that periwinkle shells can be used as partial replacement for river gravel in normal construction works especially in 

places where river gravel is in short supply and periwinkle shells are readily available. 

Eun-Ik Yang et al (2005)carryout out a project on the topic “Effect of oyster shell substituted for fine aggregate on concrete 

characteristics” .The  recycling possibilities for fine aggregate of oyster shells (OS), which is an Industrial waste, disposed of in 

open dumps at coastal oyster management areas is studied. For this purpose, the chemical components of oyster shells and reactivity 

of oyster shell with cement paste were examined. More specifically, mechanical characteristics of fresh concrete and hardened 
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concrete were quantitatively investigated in terms of fineness modulus (F.M.) and substitution rate (SR) of crushed OS Test results 

show that the workability of concrete decreased with Fineness Modulus decrease and substitution rate of oyster shell increase. In 

addition, it was found that mixing of oyster shell did not cause reduction in the compressive strength of concrete at age 28 days 

and development of compressive strength was faster as substitution rate of oyster shell increased. Elastic modulus of concrete 

substituted with crushed oyster shell decreases as substitution rate increases. The decrease was approximately 10% at Substitution 

rate of 20%. 

III. MATERIALS USED 

 Concrete 

The ingredients used for concrete in the project were same as that used in case of conventional cement concrete-cement, coarse 

and fine aggregate and water, the only replacement made is the fine aggregate that too partially. Effective protection of concrete is 

achieved by selecting, controlling and proportioning of all ingredients. 

 Cement 

There are many factor depends upon the strength of concrete in which strength of cement is the valuable considerations. The use 

of 53 grade OPC is preferred as it was seen from the past records of cements available in market. In that main chemical constituents 

of cement are C3A, CSS, C2S. 

 Fine Aggregate 

The material which is mostly composed of silica and it is an inert or chemically inactive material which should pass through 4.75 

mm IS sieve. The river sand which we use is from natural disintegration of rocks and which has been deposited by agents of 

weathering like river in most cases. 

 Coarse Aggregate 

Coarse aggregate shall consist of naturally occurring material such as gravel or resulting from disintegration of rocks. The particle 

is greater than 4.75mm the aggregate which we have used is of maximum size of about 20mm and it is in angular shape. 

 Sea Shell 

Sea shell is the dead remain of the living beings in sea. It found naturally as a tetritus deposited along the coast by tides and waves. 

These shells are of family Mollusca and Lamella branch. The shells which we used are mostly BI-VALVED shell (Arca, Mericrix, 

Venus) and some shells are uni-Valved (Puritella). The shell we have used is washed to remove the chlorine ion which gets stick 

to it due to the constant contact of sea water. We have managed to grind the shell at a rice mill in Attayampatti and it is of the size 

of about 4.75mm and below. The colour of the shell after grinding is of dirty white. The texture observed after grinding is Flaky. 

Table 1 shows the composition and % of weight of sea shell. The Figure 1 and 2 shows the Sea shell before and after grinding. 
Table - 1 

Composition of Sea Shell 

Composition % of weight 

CaO 61.44 

SiO2 20.06 

Al2O3 5.85 

Fe2O3 3.05 

SO3 2.71 

MgO 0.93 

K2O 0.97 

TiO2 0.28 

MnO3 0.20 

P2O5 0.17 

Na2O 0.14 
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Fig. 1: Sea Shell before grinding                                         Fig. 2: Sea Shell after grinding 

IV. TESTING AND RESULTS 

 Compressive Strength 

The strength in compression has definite relationship with all other properties of concrete. The intend of these experimental tests 

is to find out the maximum load carrying capacity of test sample. All the cubes were tested after making it to dry in sun (i.e.) the 

surface moisture is removed. For each mix 3 cubes were tested at the age of 7 days and 28 days of curing using 400tonne capacity 

HEICO compression testing machine as per BIS 516 -1959. The Table 2 shows the Compressive Strength for 28 days cubes. 
Table - 2 

Compressive Strength for 28 Days Cubes 

Mix Sl. No Load (KN) Compressive Strength for 28 Days(MPa) Average Compressive Strength (MPa) 

 

S0 

1 587 26.08 
 

27.27 
2 627 27.86 

3 627 27.86 

 

S20 

1 804 35.73 
 

31.94 
2 642 28.53 

3 710 31.56 

 

S40 

1 651 28.93 
 

32.22 
2 724 32.18 

3 801 35.56 

 

S60 

1 934 41.51 
 

42.02 
2 944 41.96 

3 558 42.58 

 

S80 

1 894 39.74 
 

44.4 
2 1047 46.53 

3 1056 49.93 

 

S100 

1 606 22.96 
 

27.5 
2 566 26.16 

3 864 30.4 

 Split Tensile Strength 

The important property of concrete is its strength in tension. The strength in tension has definite relationship with all other 

properties of concrete i.e. these properties are improved with the improvement of tensile strength. 3 numbers of specimens were 

tested for 28 days. The Table 3 shows the Split Tensile Strength for 28 days cubes. 
Table - 3 

Split Tensile Strength for 28 Days Cubes 

Mix Sl. No Load (KN) Split Tensile Strength For 28 Days(MPa) Average Split Tensile  Strength(MPa) 

S0 

1 125 1.769 

2.047 2 146 2.066 

3 163 2.307 

S20 

1 142 2.009 

2.491 2 176 2.491 

3 210 2.972 

S40 

1 194 2.745 

2.623 2 147 2.080 

3 215 3.043 

S60 1 190 2.689 2.698 
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2 197 2.788 

3 185 2.618 

S80 

1 267 3.779 

3.694 2 260 3.680 

3 256 3.623 

S100 

1 232 3.283 

3.165 2 237 3.354 

3 202 2.859 

 Flexural Strength 

The important property of concrete is its strength in bending. The aim of these experimental tests is to determine the 

maximum load carrying capacity of test specimen. Prism which is used is of size 500x100x100 mm. Two number of 

specimen were tested for the age of 28 Days. Two points loading method is used to determine the flexural strength of 

concrete. The Table 4 shows the Flexural Strength for 28 days cubes. 
Table - 4 

Flexural Strength for 28 Days Cubes 

Mix Sl. No Load (KN) Flexural Strength for 28 Days(MPa) Average Flexural Strength(MPa) 

S0 
1 16.53 6.4 

4.80 
2 17.58 3.2 

S20 
1 14.46 4.81 

4.76 
2 13.13 4.726 

S40 
1 17.39 5.84 

5.57 
2 16.14 5.3 

S60 
1 17.16 6.864 

6.54 
2 15.55 6.22 

S80 
1 17.80 7.12 

7.07 
2 17.59 7.032 

S100 
1 17.58 7.032 

6.86 
2 16.74 6.696 

V. RESULT AND DISCUSSION 

Table 2 shows that the compressive strength of cube increased gradually for the mix of S0 to S80 and decreased for the mix S100. 
The average split tensile strength of cube increased gradually for the mix of S0 to S80 and decreased for the mix S100 is shown 

in Table. 

Table 4 shows that the flexural strength of cube increased gradually for the mix of S0 to S80 and decreased for the mix S100. 

The overall comparison of compressive strength, split tensile strength and flexural strength of 28 days cube is shown in Figure 

3. 

 
Fig. 3: Overall comparison graph 

VI. CONCLUSION 

The project of replacement of sea shell as fine aggregate have finally resulted in the increase in the strength of concrete to a high 

extend. The strength increase is found not only in compression but it follows the same in split-tensile and in flexural strength. The 

gradual increase in strength is observed in all the 20%, 40%, 60%, and 80%, after that there is fall in strength in the 100% 
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replacement. The maximum percentage of successful replacement is found in 80% which mark the maximum strength value in all 

three forms of strength (viz) compression, split-tensile, flexural. This increase in strength clearly shows us the sea shell starts to 

react with the others ingredients of concrete which there by increase in the heat of hydration in concrete as far seen from basics of 

concrete technology. We conclude that addition of sea shell increases strength in all replacement and we wish further studies on 

the durability of the concrete on the combination of partial replacement of fly ash or cement and the partial replacement of sea 

shell for fine aggregate is needed, due to fact of less calcium carbonate in fly ash from our studies and experiment, we finally 

conclude that seashell increase the strength to maximum extend. 
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