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Introduction  
oncrete is part of the major materials 

used in civil engineering works. The 

mixture of cement, fine aggregates, 

coarse aggregates and water in a given ratio 

results to what is known as concrete. In 

concrete, cement is used as binding material to 

bind other constituents of the concrete 

together when water is added, (Frank, 2010). 

Admixtures are sometimes added during or 

after mixing of concrete to alter or improve the 

property of the fresh or hardened concrete or 

both. Admixtures are used to modify properties 

of concrete such as; the plasticity, workability, 

increase or reduce setting times of concrete. 

Most of the admixtures are imported, thereby 

making the admixtures expensive, (Audu, 2013).  

In order to cut down the cost of construction, it 

is necessary to develop cheaper admixtures  
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ABSTRACT 
The research 

titled 

“Experimental 

Investigation of 

African Giant 

Snail Shell Ash as 

Admixture in 

Concrete”, 

investigated the 

possibility of 

using (AGSSA) as 

admixture in 

concrete and the 

effects on some 

properties of 

cement and 

concrete. The 

African giant 

snail shells were 

obtained from 

South east of 

Nigeria, 

Anambra State. 

They were sun 
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from local materials. This is why this research is set out to determine the 

possibility of using African giant snail shell ash as admixture in concrete. 
 

BACKGROUND 

African Giant Snails mostly live along the edges of forests but can live on 

the banks of rivers and streams, shrub-lands, agricultural areas, 

and oven dried before being incinerated to obtain the AGSSA. The 

chemical composition analysis for AGSSA was obtained of which 

(AGSSA) contains a very high amount of CaO, (95.84%) and a very low 

amount of SiO2, Fe2O3 and Al2O3 of 0.24% and 0.19% and 0.15%, 

respectively. Trial concrete cubes were prepared to obtain the optimum 

water to cement + ash (W/C+A) ratio. Based on this, the actual concrete 

mixes of 1:1.5:3 with AGSSA content added as a percentage in order of 

0.0%, 0.50%, 1.00%, and 1.50% by weight of cement was cast, cured and 

tested for compressive strength. The tests showed a continual increase 

in the initial and final setting times of 121 minutes to 138 minutes and 186 

minutes to 339 minutes respectively, for 0.0% to 1.50% addition. The 

result of workability (slump) indicated a reduction from 66 mm to 15 mm 

for 0.0% to 1.50% addition. A maximum compressive strength of concrete 

of 24.5 N/mm2 and 11.8 N/mm2 at 28 days for addition of 0.0% and 1.50% 

of AGSSA, respectively, was obtained, indicating a 51.8% reduction in 

compressive strength of concrete, for AGSSA addition. Based on the 

study and analysis of the results, it is observed that AGSSA increases the 

setting times of cement, reduces the workability and compressive 

strength of concrete. That been so, the application of AGSSA can be 

classified as a retarding admixture. The research exploits the use of 

AGSSA as a cheap locally available substitute to the expensive imported 

admixtures in concrete in building and civil engineering works and 

utilizing the waste of AGSSA to create wealth. 

 

Keywords:  Concrete, African giant snail shell ash, compressive strength, 

workability, setting times. 
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plantations, gardens, wetlands and in various urban sites. It is capable of 

living in temperate climates too. Snail shells are a waste product which is 

obtained from the consumption of the edible meat housed in them. 

These shells are very strong and hard materials which are disposed as 

waste products; with the disposal constituting a problem in area where 

they cannot find any use for it; while large deposits have accumulated in 

many places over the years, most of these are ultimately sent to landfills, 

(Nawode, 2011). Therefore, there is growing concern on how to redress 

the deplorable situation so that more land space could be retrieved from 

landfills for more useful and productive ventures. Towards this end, 

great effort is being geared at recycling these and other agricultural 

wastes for alternative uses in concrete works and thus convert the 

wastes to wealth, (Adeala and Olaoye, 2019). 

 

MATERIALS AND METHODS 
Materials 
CEMENT 
The cement used for this research is the Portland Limestone Cement 
grade 42.5N manufactured by Ashaka Cement Company Plc. It was 
obtained from local cement dealers at Tsamiya in Mubi town, Mubi North 
Local Government Area. Laboratory test were carried out to determine 
the specific gravity and moisture content of cement in accordance to BS 
812: Part 2:1975 and BS 812: Part 109: 1990 practice, respectively. 
 

FINE AGGREGATES 

The fine aggregate was naturally occurring sharp sand and was obtained 
from dealers at Barama in Mubi. It was sieved through sieve apertures 
ranging from 2.00mm to 150µm B.S sieve to determine the particle size 
distribution and classify the fine aggregate zone in accordance with BS 
812: Part 1: 1975 and BS 882:  1992 practice. The specific gravity and silt 
content of the fine aggregate was obtained by carrying out laboratory 
test in the soil laboratory on the sample, in accordance to BS 812: Part 2: 
1975, respectively. 
 

COARSE AGGREGATES 

The coarse aggregate was crushed granite stones obtained from dealers 

at Barama in Mubi with nominal size of 20 mm. A sample quantity 
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measuring 2000g was obtained for sieve analysis which was passed 

through several sieve apertures ranging from 20.00 mm to 2.0 mm BS 

sieves. Laboratory test was carried out in the soil laboratory to 

determine the specific gravity in accordance to BS 812: Part 1: 1975 

practice. 

 

AFRICAN GIANT SNAIL SHELL ASH 

The African giant snail shells were sourced from Anambra state, South 

East of Nigeria. The African giant snail shells were properly sun dried and 

oven dried to reduce its oil content and then incinerated and allowed to 

cool before grounding to fine particles and sieved through a 425µm B.S 

standard test sieve. The materials passing through the sieve were used 

to conduct the research. The specific gravity and moisture content were 

obtained by carrying out laboratory tests in the Geotechnical laboratory 

in accordance to BS 812: Part 2: 1975 and BS 812: Part 109: 109: 1990 

practice respectively. The chemical composition analysis of AGSSA was 

carried out at the Instrumentation Section of the National Metallurgical 

Development Centre, Jos, Plateau State, Nigeria 

 

WATER 

Clean and portable water obtained from the plastic water tank in 

Department of Civil Engineering Technology is usually supplied by the 

Polytechnic motor water tank and was used for all the tests and curing 

of all concrete specimens. 

 

RESULTS AND DISCUSSION 

RESULTS 

The results of the initial and final setting times of the test specimen are 

presented in Table 4.1 while Figure 4.1 illustrated the variation of the 

setting times. It was observed that the results meet the standard 

requirement of BS ENV 196-3: 1987 of setting times (initial and final) of 

ordinary Portland cement, OPC, of 45 minutes and 600 minutes, (10 

hours) respectively, (Neville, 2003). 
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Table 4.1 Summary of the Effect of AGSSA on Setting Times of Cement 

SSA content 

      (%) 

Initial setting time  

      (min) 

Final setting time  

       (min) 

 

0.0 

0.5 

1.0 

1.5  

121 

197 

192 

138 

186 

256 

257 

339 

Standard value ≥ 45 ≤ 600 

 

 
Fig. 4.1: Variation of setting times of cement and AGSSA –cement 

 

The results of the chemical composition analysis of AGSSA and OPC are 

presented in Table 4.2 and Figure 4.2 respectively, while Table 4.3 

illustrated the specific gravity of AGSSA.  

 

Table 4.2: Chemical Properties of African giant snail shell ash (AGSSA) 

and OPC 

Oxide AGSSA OPC 

P2O4 - - 

CaO 95.84 67 

SiO2 0.24 25 

Al2O3 0.15 8 
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Fe2O3 0.19 6 

TiO2 0.001 - 

NaO 0.13 0.6 

K2O 0.20 0.7 

MgO 0.63 4 

MnO 0.03 - 

CuO 0.02 - 

SO3 0.05 - 

SrO 0.57 - 

ZrO2 0.001 - 

BaO 0.07 - 

Cr2O3 0.03 - 

 

 
Figure 4.2: Chemical Properties of AGSSA and Cement 

 

Table 4.3: Specific gravity of African giant snail shell ash (AGSSA) 

        Test        Result 

Specific gravity          2.15 

 

The results of the slump tests of concrete for every percentage increase 

addition of AGSSA to concrete is shown in Table 4.4 while the variation 

of the effect of AGSSA on slump of concrete is illustrated in Figure 4.3. 

Table 4.4: Effect of AGSSA on slump 
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Percentage addition of 

AGSSA to cement (%) 

Slump (mm) 

 

Degree of workability 

0.0 

0.5 

1.0 

1.50 

66 

35 

25 

15 

Medium 

Medium 

Low 

Very low 

 

 
Figure 4.3: Effect of AG SSA on Slump  

 

The summary of the tests for compressive strength of concrete for 
various percentage addition of AGSSA as well as that of the control 
specimen, cured for 7, 21 and 28 days and variation of compressive 
strength of concrete with age for a particular AGSSA content are 
presented and illustrated in Table 4.5 and Figure 4.4, respectively. 
 

Table 4.5: Compressive Strength of Concrete 

Percentage Addition of 

AGSSA   

Mean Compressive Strength           

(N/mm2) 

     % 

0.0 

0.5 

1.0 

7 Days 

14.8 

12.10 

11.20 

21 Days 

18.50 

12.70 

12.40 

28 Days 

24.50 

13.00 

13.50 
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1.5 

 

10.80 11.40 11.80 

 

 
Figure 4.4: Variation of compressive strength of concrete with age for 

a particular AGSSA content 

 

DISCUSSION 

The results of the initial setting times from 121 minutes to 186 minutes 

and the final setting times from 138 minutes to 339 minutes of the test 

specimen, for 0.0% to 1.5% additions, respectively, show a continuous 

increase in the setting times, with the increase in percentage addition of 

AGSSA, as presented in Table 4.1 while Figure 4.1 respectively. This is clear 

evidence that AGSSA retards the setting times of cement paste hence 

can be used as a retarding admixture in concrete. 

The results of the slump tests of concrete for every percentage increase 

addition of AGSSA to concrete as shown in Table 4.4 and Figure 4.3 show a 

gradual decrease from 66mm to 15mm, for 0.0% to 1.5% addition , 

respectively. This is an indication that the use of AGSSA in concrete decreases 

the workability of concrete. 

The summary of the tests for compressive strength of concrete for 

various percentage addition of SSA as well as that of the control 
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specimen, cured for 7, 21 and 28 days and variation of compressive 

strength of concrete with age for a particular AGSSA content are 

presented and illustrated in Table 4.5 and Figure 4.4, respectively. The 

results show an increase in compressive strength with age due to 

hydration of Portland lime cement. It shows a gradual increase in the 

mean compressive strength with increase in percentage addition of SSA 

from 0.0% up to 1.5%. It was observed that the mean compressive 

strength of the control specimen at 7, 21 and 28 days are 14.8N/mm2, 

18.50N/mm2 and 24.50N/mm2 respectively, which are higher than the 

mean compressive strength obtained from each percentage addition of 

AGSSA as indicted in Table 4.3 with11.80N/mm2 as the highest strength 

obtained for 1.5% addition of AGSSA at 28 days as indicated in Figure 4.3 

below. The difference between the 0.0% and 1.5% addition of 12.70N/mm2 

indicates 51.84% decrease in strength, obtained after 28 days of curing. 

The reduction in compressive strength for the addition of ash is due to 

low percentage of Alumina, (Al2O3) and ferric oxide, (SiO2) in the AGSSA. 

This oxide composition is one of the main constituent of cement and is 

mainly responsible for the strength development. So as the AGSSA ash 

content is gradually increased, the rate of hydration is reduced thereby 

the strength of the concrete is reduced. AGSSA concrete attained lower 

compressive strength than that of the control due to the higher amount 

of water for similar workability, (Hamidah, 2008). 

 

CONCLUSIONS AND RECOMMENDATIONS                                                                                

CONCLUSIONS 

 Based on the research conducted, the following conclusions are drawn: 

i. African giant snail shell ash (AGSSA) contains a very high 

amount of CaO, (95.84%). However the constituents of oxides 

of silicon, SiO2, (0.24%), iron, Fe2O3, (0.19%) and aluminium, 

Al2O3, (0.15%) respectively, are very low and far below 70%, 

indicating that AGSSA cannot be classified as a natural 

pozzolan based on ASTM C618 requirements. 
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ii. The reduction in compressive strength for the addition of ash 

is due to low percentage of Alumina, (Al2O3, 0.15%) and ferric 

oxide, (SiO2, 0.19%) in the SSA.   

iii. AGSSA increases the setting times of Portland cement with 

increase in AGSSA addition, hence it is classified as a retarder.  

iv. The incorporation of AGSSA as admixture in concrete 

decreases the slump of concrete. 

v. The use of AGSSA as admixture in concrete reduces the 

compressive strength concrete.  

 

RECOMMENDATIONS 

Based on the research findings, the following recommendations are 

hereby averred. 

i. The use of AGSSA as retarding admixture should be tried for use in 

concrete works in very hot and dry weather conditions.  

ii. The application of AGSSA should be explored in plastering and 

rendering works. 

iii. There is need for extra caution in the use of AGSSA as admixture in concrete 

because its negative effects on the workability and compressive strength of 

concrete. 

iv. There is also the need to investigate the chemical interaction of the 

various chemical constituents of SSA and cement in order to 

properly understand the reason for such decreases in the 

workability and compressive strength of concrete as well as the 

delay in the setting times of cement. 
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Appendix 1. African Giant Land Snail 

 

  


