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“Coconut Shell as Partial Replacement of Coarse Aggregate in
 Concrete”
 Presented by : Dewanshu Ahlawat
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“INTRODUCTION”
 • Rising cost of concrete is a factor of concern. Addition of waste material makes it economical.
 • Different wastes used in Concrete :
 1. Coconut shell 8.Polyethylene2. Rubber tyres 9.Polyvinyl Chloride3. Sugarcane bagasse 10.Jute fiber4. Groundnut shell 11.Vegetable fiber5. Wooden chips 12.Textile waste6. Animal Bones 13.Waste Glass7. Coconut shell Ash 14.Plastic waste
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LITERATURE REVIEW1. As per the work of D.Y.Osei, he replaced CS in 20,30,40,50 and 100 %,and
 evaluated Compressive strength and density.
 2. As per the work of K.Gunesekeran and P.S.Kumar, he replaced complete coarse aggregate with coconut shell to determine compressive, tensile and flexural strength.
 3. According to Gambhir, M-35 grade of concrete was casted and compressive, tensile and flexural strength were evaluated at 10 and 20 % replacement of coconut shells.
 4. According to R. Nagalakshmi, M25 grade of concrete with cement replaced by fly ash and coarse aggregate by coconut shell and find its compressive, tensile strength.
 5. According to Sabarudin Bin Mohd, he replaced coconut shell and palm kernel shell in place of coarse aggregate in concrete in 0,25,50,75 and 100 % replacement.
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Coconut-Production Statistics(2013-14) COUNTRY PERCENTAGE PRODUCTION (%)
 01.Phillipines 30.4%
 02.Indonesia 25.2%
 03.India 17.4%
 04.Brazil 2.6%
 05.Malaysia 1.9%
 INDIAN STATE PRODUCTION
 01.Kerala FIRST
 02.Tamil Nadu SECOND
 03.Karnataka THIRD
 04.Andhra Pradesh FOURTH
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“Determination of Physical Properties”
 The following tests are as per the I.S: 2386-1968-Part-III and Lab Manual of Highway Engineering by Justo and Khanna (used for P.W.D works)
 A. Cement (53 grade O.P.C)
 B. Fine Aggregate(Sand)
 C. Coarse Aggregate(Granite)
 D. Coconut Shell(sieved through 12.5 and retained on 10 mm I.S. sieve.
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“Physical Properties of Cement”
 • Basic Field Tests on Cement.PROPERTY TEST RESULTS
 Standard Consistency 29.2%
 Fineness 7.4%
 Specific Gravity 3.14
 Initial Setting Time (I.S.T) 45 Mins.
 Final Setting Time(F.S.T) 260 Mins.
 Soundness Test 1.7mm
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“Physical Properties of Fine Aggregates”
 PROPERTY TEST RESULTS
 Specific Gravity 2.6
 Fineness Modulus(F.M) 2.83
 Bulk Density 1600 kg/m3
 Silt Content 2%
 Bulking of Sand 4%
 Surface Moisture Nil
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“Physical Properties of Coarse Aggregate”
 PROPERTY TEST RESULTS
 Specific Gravity 2.7
 Fineness Modulus(F.M) 2.73
 Bulk Density 1650 kg/m3
 Water Absorption 0.25
 Aggregate Impact Value(A.I.V) 11.2%
 Aggregate Crushing Value(A.C.V) 6.5%
 Aggregate Abrasion Value(A.A.V) 1.9%
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“Physical Properties of Coconut-Shell”
 PROPERTY TEST RESULTS
 Specific Gravity 1.33
 Water Absorption 24%
 Bulk Density(Compacted) 800 kg/m3
 Bulk Density(Loose) 650 kg/m3
 Shell Thickness ( 2-7 )mm
 Impact Value(I.V) 2.9%
 Crushing Value (C.V) 2.6%
 Abrasion Value(A.V) 1.7%
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“Permissible and Tolerance Limit of Water”(I.S.456-2000)
 IMPURITY TOLERABLE CONCENTRATION
 CHLORIDES 10,000 PPM
 SODIUM AND POTASSIUM CARBONATE 1,000 PPM
 SULPHURIC ANHYDRIDE 3,000 PPM
 SODIUM SULPHIDE 100 PPM(MAXIMUM)
 SILT AND SUSPENDED PARTICLES 2000 PPM
 TOTAL DISSOLVED SALTS 1,500 PPM
 ORGANIC MATERIAL 3,000 PPM
 INORGANIC MATERIAL 3,000 PPM
 UNIT== 1PPM(Parts Per Million) = 1 Mg/l
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“Experimental Procedure”
 Various Parameters for Experimentation :A. Strengtho Compressive Strength (N/mm2)
 B. Workability
 o Compaction Factor Test
 o Slump Cone Test

Page 12
                        

“Preparation of Concrete Specimens”
 o Batching(Weigh Batching)o Mixing(Machine Mixing)o Preparation of Moulds(cleaning and oiling for easy
 stripping)o Compaction using Tamping Rods and Table Vibratoro Keeping at room temperature for 24 hours and then
 putting it in Curing Tank for 7,14 and 28 days respectively.o Testing the Hardened Concrete Specimens in Universal
 Testing Machine(U.T.M).o Observe precisely and Record the obtained Results.
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“Compressive Strength Test”
 • Compressive Strength is defined as the resistance of concrete to Axial loading.
 • Concrete Cubes(150x150x150)mm are casted• 3 Concrete specimens are prepared for each percentage.
 (0%,2.5%.5%.7.5%.10%)• It is then placed in Compression Testing Machine (C.T.M),and
 the load is applied on cube.• The readings on the dial gauge are recorded and compressive
 strength is computed.• Ultimate Compressive Strength = Maximum load (P) Cross Sectional Area (A)
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“Evaluation of Strength Development”
 AGE OF CONCRETE (DAYS) COMPRESSIVE STRENGTH (%)
 01 16%
 03 40%
 07 67%
 14 90%
 21 96%
 28 99%
 Split Tensile Strength = (10- 15) % of its Compressive StrengthFor manifestation, if grade of concrete is M-20,then its compressive strength is 20 N/mm2 and its split tensile strength would be (2-3) N/mm2.
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“INTERPRATATION OF TEST RESULTS”
 AGE(DAYS) 0% 2.5% 5% 7.5% 10%
 07 DAYS 15.09 14.93 14.79 14.58 14.40
 14 DAYS 18.63 18.51 18.32 18.06 17.40
 28 DAYS 20.27 19.71 19.53 19.08 18.91
 01. COMPRESSIVE STRENGTH DATA
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WORKABLILTY OF CONCRETE
 0% 2.5% 5% 7.5% 10%
 SLUMP CONE VALUE (MM)
 85 61 67 73 79
 COMPACTION FACTOR VALUE
 0.910 0.910 0.917 0.920 0.924
 05.WORKABILITY OF CONCRETE DATA
 DEGREE OF WORKABILITY SLUMP (MM) COMPCTION FACTOR
 01.VERY LOW 0-25 0.78
 02.LOW 25-50 0.85
 03.MEDIUM 50-100 0.92
 04.HIGH 100-175 0.95
 06.EVALUATION OF WORKABILITY VALUES
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Compressive Strength at 14 Days
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Compressive Strength at 28 Days
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“APPLICATIONS”
 • Partition Wall• Compound Wall• Low Cost Housing• Slum Clearance Projects (Area is less = 18-20 m2)• Rural Areas, where cost of Coarse Aggregates is more.• Places, where availability of Coconut Shell is in
 abundance.• Coconut Shell Concrete(C.S.C) is being used in
 practice in Malaysia and Indonesia.
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“CONCLUSIONS”1. Increase in percentage replacement by coconut shell reduces
 compressive strength of concrete.2. Slump of concrete increases as percentage of coconut shell
 increases.3. Compaction Factor increases as percentage of coconut shell
 increases.4. Solves problem of disposal of coconut shell.5. It leads to Sustainable Development.6. Continuous extraction of aggregate from rocks will lead to its
 depletion.7. It gives good workability because its smooth on one side.8. It makes concrete Economical(42 % economy is achieved).
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“FUTURE WORK OF COCONUT SHELL CONCRETE”
 01.Study of Coconut Shell at microscopic level by Scanning Electron Microscope(S.E.M),and X-Ray Diffraction(X.R.D)
 02.Evaluating Bond strength of concrete:• Pull Out Test• Push Out Test• Prism Pull Out Test
 03.Effects on divergent Admixtures on Coconut Shell Concrete
 04.Coconut Shell-Cement Compatiblity by Marsh Cone Test.
 05.Drying Shrinkage Property of Coconut Shell Concrete.
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“References”• Maninder Kaur and Manpreet Kaur,2012,”A review of utilization of Coconut shell as coarse
 aggregate in concrete”, International Journal of Applied Engineering Research,7,pp 05-09• Daniel Yaw Osei,2013,”Experimental Assessment on coconut shells as aggregate in concrete",
 International Journal of Engineering Science Research,05,pp 07-11 • K.U.Rogo,2010,”Exploratory study of coconut shell as coarse aggregate in concrete", Journal
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 International Journals of engineering inventions,06,pp 21-31• V.P.Kulkarni,2013,”Comparitive study on coconut shell aggregate with conventional
 concrete”,International journal of engineering and innovative technology,12,pp 17-21• Ranjan Kumar,2013,”Effect of Coconut Shell Aggregate on Normal Strength
 Concrete”,International Journal of engineering research and technology,06,pp 14-18• Sabarudin Bin,2009,”Investigate the combination of coconut shell and palm kernel shell to
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