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MATERIALS CEMENT: 
The experimental investigation utilized Grade53 Ordinary Portland cement, obtained from the open market for building 
materials. Portland cement is the most common type of cement in general usage. It is a basic ingredient of concrete, 
mortar and many plasters. It consists of a mixture of calcium silicates, aluminates and ferrites. Ordinary Portland cement 
of 53 grade of Ramco Cement. Test result is taken as it is as given by company. The cement shall be measured on the 
weight basis each bags weighing 50 kg which is equal to 35 liters in volume. All standard tests shall be carried out to 
ensure that the cement is of required quality shown 

Fig. Cement 
WATER 
Water plays a crucial role as a component in the concrete mixture, influencing the mechanical, rheological, and durability 
properties. For The laboratory tests, we employed potable water that complies with the specifications outlined in ASTM 
C1602- 12 (2012) for concrete applications. 
COARSE AGGREGATES 
In this experimental study, we employed Manufacturing sand, as the fine aggregate. The fine aggregate can pass through a 
2.36mm sieve. As for the coarse aggregate, crushed granite with well-graded properties and devoid of harmful substances. 
The coarse aggregate has a maximum size of 20 mm shown in Fig 

Fig Coarse Aggregate 
M SAND: 
M-Sand is available alternative to natural river sand, offering consistent quality, texture, strength and durability. Grading 
must be uniform throughout the work and must pass through 4.75 mm sieve size which confirms to the code IS: 383-
1970. Particles smaller than 0.125 mm are considered as fines which contribute to the powder content. Specific gravity of 
fine aggregate calculated and shown in fig. 

 
Fig. M SAND 
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Cassavapeel ash (CPA) 
The cassavapeel was subjected to sun drying. It was then incinerated in a controlled kiln at a temperature range of 
approximately 500°C to 850°C for 60 min to ensure environmental protection. The resulting burnt material was carefully 
gathered and sieved in the laboratory, using a 150 µm sieve size, to obtain finely divided ash material for the experiments. 
The picture of the cassava peel waste taken in the laboratory during the experiments along with the processed ash 
samples are shown in Fig 

Fig Cassavapeel Ash 
METHODOLOGY 

PROCESSING OF CASSAVAPEEL ASH (CPA) 
Drying: Cassavapeels are washed to remove dirt and then air-dried under the sun for several days. 
Burning: The dried peels are burned in a furnace at 600°C for1hour to obtain fine ash 
Grinding: The ash is ground using a ball mill to achieve a fine powder passing through a 150-micronsieve. 
Chemical Analysis: The CPA is subjected to X-Ray Fluorescence (XRF) and X-Ray Diffraction (XRD) tests to 
determine its chemical composition (silica, alumina, calcium oxide, etc.). 
 

   Fig Cassavapeel Powder Fig. Incinerator                   Fig. Cassava peel ash 
 

MIX PROPORTIONS 
MIXPROPORTIONING- M30 OPC CONCRETE STIPULATIONS FOR PROPORTIONING: 

Table Stipulations for Proportioning 
Grade of Concrete M30 

Cement OPC53 
Exposure Condition Severe 

Workability 75cm 
Maximum w/c ratio 0.45 

Minimum cement content 320kg/m3 

Code for Mix Design IS10262:2019 Concrete Mix Proportioning - Guidelines 
 

TEST DATA FOR MATERIALS:- 
Table Test data for Materials 

Materials Specific Gravity 
Cement 3.15 

Coarse Aggregate 2.74 
Fine Aggregate 2.65 

Table Sieve Analysis of Aggregate 



                  IJIRAE::International Journal of Innovative Research in Advanced Engineering                       ISSN:2349-2163 
                  Volume 13, Issue 03, March 2026                                                                  https://www.ijirae.com/archives 

https://doi.org/10.26562/ijirae.2026.v1303.04 

_________________________________________________________________________________________ 
  IJIRAE: ©2014-26,    AM Publications, India - All Rights Reserved        https://doi.org/10.26562/ijirae          Page-118 

 

20 

15 

10 
10 

5 5 5 
5 

0 
0 5 10 15 20 

FRESH PROPERTY TESTS: 
The tests help assess fresh concrete properties, ensuring quality, ease of placement, concrete’s workability and suitability 
for specific applications like 
Slump Cone Test 
Compaction Factor Test 

SLUMP CONETEST (IS1199:1959) 
The slump test measures the workability and consistency of fresh concrete by evaluating its deformation after removing a 
standard conical mould. A higher slump indicates higher workability, while a lower slump suggests a stiffer mix. Uses a 
standard conical mould (Abrams cone) with dimensions: base 200 mm, top100 mm, height300 mm. The results of the 
slump test on concrete are shown with varying percentage of CPA as replacement for cement. The results show that for 
all mixes, the slump type was ‘true slump’ except for mixes containing more than 15% CPA at 0.45 water-binder (w/b) 
ratios, where the mixtures were very viscous and stiff due to inadequacy of water. The slump decreases with increase in 
amount of CPA for the same water-binder ratio. This indicates that more water is required to maintain the same 
consistency as the CPA content increases. Cassava peelash has potential to absorb more water than ordinary Portland 
cement in the mix. The recent European standard states that the slump test is sensitive to changes in consistency 
corresponding to slumps between10 and 200 mm and the test is not considered suitable beyond these extremes. Slump 
and compaction factor values for cpa blended cement concrete are represented in Table. 
 

 

Table –SLUMP AND COMPACTION FACTOR VALUES FOR CPA BLENDED CEMENT CONCRETE 
 

CPA CONTENT (%) SLUMP (cm) 
0 5 
5 5 
10 10 
15 15 
20 20 
Fig SLUMP CONETEST RESULT GRAPH 

 
HARDENED PROPERTY TESTS COMPRESSIVE STRENGTH TEST (IS516:1959) – 7,14, AND 28 DAYS 

 

Compressive strength is a critical property of concrete that measures its ability to with stand compressive forces. The 
compressive strength test is a widely used method to determine this property. It involves applying a gradually increasing 
compressive load to a concrete specimen until failure occurs. Compressive strength test is shown in fig.8.1. 
• The compressive strength generally decreases with increase in the percentage of CPA content but increases with 

curing age. 
• From above analysis, it is seen that CPA can successfully replace up to 15 % of cement in a concrete and still produce 

a normal strength concrete and hence 5% replacement of CPA has higher strength. 
 

 
Fig COMPRESSIVE STRENGTH TEST 
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TABLE COMPRESSIVE STRENGTH TEST 
CPA replacement % Curing days Compressive strength (MPa) 

0 
 

7 17.76 
14 26.51 
28 29.53 

5 
 

7 19.57 
14 29.35 
28 32.62 

10 
 

7 19.29 
14 28.95 
28 32.15 

15 
 

7 18.63 
14 27.54 
28 30.68 
 

 
 

Fig COMPRESSIVES STRENGTH TEST GRAPH 
 

SPLITTENSILE STRENGTH TEST (IS5816:1999) 
The split tensile strength test is used to determine the tensile strength of concrete. This test involves applying a gradually 
increasing load to a concrete cylinder until it splits. The splittensile strength test provides valuable information about the 
ability of concrete to withstand tensile forces, which is essential for designing and constructing structures that can resist 
cracking and failure. Fig 8.3 represents Split tensile strength test. 

 
Fig SPLITTENSILE STRENGTH TEST 
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CPA replacement % Curing day Tensile strength (MPa) 
0 28 3.17 
5 28 3.175 
10 28 2.915 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig TENSILES TRENGTH TEST GRAPH 
SIMAPRO 

SimaPro helps effectively to apply sustainability expertise and help to empower decision-making, change products' life 
cycles for the better, and improve company’s positive impact Sima Pro is the leading LCA software solution, with a 30year 
reputation in industry and academia in more than 80 countries. Sima Pro is a source of science-based information, 
providing full transparency avoiding black-box processes. The main purpose of this software is to make conscious 
decisions throughout the analysis, to ensure the accuracy of your results. SimaPro is the professional tool to collect, 
analyse and monitor the sustainability performance data of company's products and services. The software can be used 
for a variety of applications, such as sustainability reporting, carbon and water foot printing, product design, generating 
environmental product declarations and determining key performance indicators. 
With SimaPro, you can: 
• Easily model and analyse complex life cycles in a systematic and transparent way. 
• Measure the environmental impact of your products and services across all life cycle stages. 
• Identify the hotspots in every link of your supply chain, from extraction of raw materials to manufacturing, 
distribution, use, and disposal. Sima Pro is available as a desktop software with an option to use cloud-based modules. It 
offers a variety of licenses with no hidden costs to fit a wide range of business and educational needs. 

DATABASES OF SIMAPRO 
Simapro includes various databases 
• Agra-footprint 
• AGRIBALYSE (optional) 
• Carbon Minds (optional) 
• DATA SMART LCI package (optional) 
• Ecoinvent (included by default, optional on request) 
• Environmental Foot print database (optional) ESU world food LCA database (optional) 
• European and Danish Input/output database 
• EXIOBASE (optional) 
• IDEA Japanese Inventory database(optional) 
• Quantise World Food LCA Data base (optional) 
• Social hot spots database (optional) 
• US Life Cycle Inventory database 
• WEEELCI data base(optional) 
• Show methods 
• Advanced modelling 
Build complex, transparent, systematic models with Sima Pro. It can model from a life cycle perspective with uncertainty 
calculation, process and project parameters. The databases of Sima Pro are shown in figure Furthermore, it allows to gain 
insight into unit processes and the allocation of multiple output processes, conduct a weak point analysis and model 
complex waste treatment systems. 

10 

 
8 

 
6 

 
4 3.17 3.175 2.915 2.75 

2 
0 5 10 15 
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STEPS TO BE DONE 
Step 1: Inspect goal and scope 
Step 2: Inspect the processes in the database 
Step 3: Analyse the environmental profile of a product  
Step 4: Generate a process network 
Step 5: Analyse a full life cycle 
Step 6: Compare two products in the production stage 
Step 7: Compare life cycles 
Step 8: Perform sensitivity analysis on alternative assumptions 
Step 9: Inspect or select a method 
Step10: Inspect the interpretation section 
 

 
 
 

 
RESULTS AND DISCUSSION 

The results demonstrate that incorporating CPA into concrete as a partial cement substitute significantly reduces CO� 
emissions. The reduction in emissions is mainly due to the high carbon intensity of cement manufacturing, which CPA 
helps to offset. Moreover, CPA is derived from an agricultural waste material, meaning its use contributes to circular 
economy goals and waste management solutions. From a practical standpoint, the use of CPA can be optimized at 5% 
replacement levels to balance sustainability benefits and concrete performance.  
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Additionally, the study highlights that local sourcing of CPA and use of efficient calcination methods can further enhance 
environmental performance. These findings validate CPA as a promising, eco-friendly material that can be integrated into 
green building practices. 
COMPRESSIVE STRENGTH TEST (IS516:1959)–7,14, AND 28 DAYS 
Compressive strength of the specimen for each set, up to 28 days hydration. The results show that the compressive 
strength generally decreases with increase in the percentage of CPA content but increases with curing age. The 

compressive strengthattainmentatcontrolfor7,14,28daysare17.56N/mm2,26.52N/mm2,29.53 N/mm2.The compressive 

strength attainment at 5 % replacement for7,14,28daysare19.57N/mm2,29.35N/mm2,32.56N/mm2.The compressive 

strengthattainmentat10%replacementfor 7, 14,28days are19.29N/mm2,28.95 N/mm2,32.15 N/mm2. The compressive 

strength attainment at 15% replacement for 7, 14,28 days are 18.63N/mm2,27.54 N/mm2,30.68 N/mm2. 
SPLITTENSILE STRENGTH (IS5816:1999) 
The Splittensile strength test of the specimen for each set, up to 28 days hydration. The split tensile strength attainment 

at control for 28 days is 3.17 N/mm2. The splittensile strength attainment at control for 28 days at 5% replacement is 

3.175 N/mm2. 
FLEXURAL STRENGTH TEST (IS516:1959) 
The flexural strength test of the specimen for each set, upto 28 days hydration. The flexural strength test attainment at 

control for 28 days is 4.5 N/mm2. The flexural test strength attainment at control for 28 days at 5% replacement is 4.2 

N/mm2. The flexural strength test attainment at control for 28 days at 10% replacement is 3.8N/mm2. The attainment at 

control for 28 days at 15% replacement is 3.2N/mm2. 
CONCLUSION 

Based on the research work carried out, the following conclusions were made: The Slump values for the concrete shows 
that the slump increased at 10%  cassava peel ash replacement and decreased at 15% cassava peel as replacement. 
1. The Initial and final setting time of the OPC/CPA mixes (at 5% and 10%) was found to increase with increasing 

replacement. This means that CPA concrete is not susceptible to the problem of false set. 
2. The specific gravity of the CPA obtained is less than that of the OPC that it replaced which means a considerably 

greater volume of Cementous materials will result from mass replacement. 
3. It was discovered that the cassavapeel ash contains all the main chemical constituents of cement though in lower 

percentage compared with that of OPC which means it can serve as a suitable replacement if the right percentage is 
used. 

4. The compressive strength of concrete specimens increased with10%, 8% and 4% at 5%,10%,15% cassavapeel ash 
replacement compared to control mix based on curing days. 

5. The durability and acid resistance improved considerably at 10% replacement for cement with cassava peel ash. 
6. Concrete with cassavapeel ash can be used for light construction works where high strength is not major requirement 

but where durability is a major concern. 
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