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Abstract— Sandcrete is a low cost construction material 

prepared with mortar consisting of cement and sand. Other 

admixtures are also used. The blocks prepared by sandcrete 

are useful in non-load bearing structures. On the other hand, 

limited resources of river sand used as fine aggregate together 

with growing demand of concrete requires alternative 

materials as fine aggregate. In this, quarry dust provides good 

alternative. In present study, quarry dust is used as 

replacement of sand in sandcrete. The amount of quarry dust 

is varied and its effect is observed on water absorption, 

density and compressive strength. 
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I. INTRODUCTION 

Sandcrete blocks are low cost construction material prepared 

from cement and sand in proportions as 1:8 to 1:10 and.  

The sandcrete blocks have been and still being 

prepared and used commercially all over the world, especially 

developing countries of Asia and Africa. 

In a study of sandcrete blocks prepared in Bosso and 

Shiroro, Minna, Nigeria [1], the compressive strength was 

though found to be below the Nigerian standards, but lower 

quality was apparently due to workmanship. 

In another study in Nigeria [2], sandcrete blocks 

which are being manufactured in several parts of Nigeria 

without any local building code or professional 

workmanship, it was found that compressive strength was as 

low as 0.66 N/mm². 

In Owerri, Imo State, Nigeria study [3], it was again 

observed that hand moulded sandcrete did not meet 

requirement of standards. However, in study [4], for 

manufacture of sandcrete blocks, it was observed that in the 

absence of electric power operated machine, the hand 

ramming method gave desired strength. The lower strength is 

hence due to low quality of workmanship and human error. 

Regarding the environmental concern, in studies [5], 

[6] for Cameroon, a West-Central African country, for 

assessment of embodied energy and carbon dioxide of earth-

block and sandcrete-block houses, it was found that sandcrete 

blocks expend about 50% more CO2 than earth block. Hence, 

various alternative materials are needed to be experimented. 

The sandcrete blocks with sawdust as replacement 

has been studied [7] and it is found that ratio 1:6 of cement 

and sand with 15% sawdust gave good strength. 

Owing to the decline in reserves of natural sand in 

cement mixtures declines, there has been a redoubled interest 

within the potential of quarry mud to interchange it. Quarry 

mud is a waste made throughout the crushing method that is 

employed to extract stone, and there's a good deal of it 

around, creating it plentiful and low cost.  

The mud made by quarry production has already 

been utilized in the development trade for comes adore road 

building, and creating materials adore bricks and tiles. The 

mud has been found to be appropriate for these practices, and 

this makes its transformation into a helpful cement combine 

replacement additional seemingly. Recent analysis into the 

potential of quarry mud in cement mixes have targeted upon 

a partial replacement of the sand. The results to so much 

recommend that a cement combine product of quarry mud has 

redoubled workability, creating it additional versatile and 

straightforward to use, however there square measure doubts 

regarding its sturdiness, and compressive strength. 

II. MATERIALS USED 

A. Materials: 

Various materials involved in experimental study are given 

as follows. 

OPC 43 grade cement with intitial setting time 39 

minutes and final setting time 432 minutes is used to prepare 

concrete. Other physical and chemical properties of cement 

like specific gravity, soundness, lime, alumina, magnesia 

content etc. are as reported by supplier.  

Water used for mixing of cement as well as for 

curing is required to be have limited concentration of organic 

particles,  inorganic particles and chemicals like sulphates, 

chloride etc. In this regard potable water supplied by 

Municipal Corporation or fresh water from lakes and river is 

found satisfactory. 

The sand used as fine aggregate is obtained from 

local supplier. The sieve analysis of sand is performed and 

sand is found to conform to Zone-II of IS code (IS 383). The 

sand is checked to be free from organic materials etc. The 

moisture content of fine aggregate was found to be 1% 

The coarse aggregates, obtained from suppliers, are 

of grade 20 mm, angular in shape. The crusing value, impact 

value etc. are found to be withing limits specified in IS 2386. 

III. DETAILS OF EXPERIMENTAL STUDY  

The cement and sand are in ratio of 1:8 and sand is then 

replaced with quarry dust at varying percentage. The mixed 

batch is then placed into standard moulds of size 

150×300×450 mm. The mix is properly compacted inside 

mould. 

 
Fig. 1: Sandcrete mould dimensions 

The various type of mixes used in present study are 

tabulated in Table 1. 
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Mix name % replacement of sand Water cement ratio 

M 0 0% 0.409 

M 5 5% 0.41 

M 10 10% 0.415 

M 20 20% 0.416 

M 30 30% 0.42 

M 40 40% 0.444 

M 50 50% 0.449 

M 60 60% 0.472 

M 70 70% 0.476 

M 80 80% 0.478 

M 90 90% 0.491 

M 100 100% 0.492 

Table 1: Details of mixes used in study 

A. Water Absorption Test: 

The test is as specified in IS 2185:1979. The test samples are 

first immersed in clean water completely at at room 

temperature for 24 hrs. After that, sample are taken out and 

weighed to accuracy. Then the specimen are dried in a 100 to 

110°C for about a day in laboratory oven. The sample is again 

weighed after drying.  

The water absorption is given by difference in 

weight of wet and dry sample divided by weight of dry 

sample reported in percentage. 

B. Density: 

The test is as specified in IS 2185:1979. Three cubes taken at 

random from the samples and dried to constant mass in heated 

at 100 - 110°C in laboratory oven. The samples are then 

brought to room temperature, the dimensions of each sample 

is measured. The samples are then weighed in electronic 

weighing machine. The density is given by weight of dried 

specimen divided by its volume, reported in kg/m³. 

IV. RESULTS AND DISCUSSIONS 

The results obtained through experimental tests on various 

mixes given in Table 1 are given in this section.  

A. Water Absorption: 

The water absorption results for prepared sandcrete blocks 

are shown in Table 2. The results is plotted in graph in Fig. 2 

It is observed that there is increase in water absorption as 

quarry dust is increased. This is due to the increase in void 

ratio and decrease in density of particles. 

Designation Water absorption (%) 

M 0 9.00 

M 5 9.56 

M 10 10.98 

M 20 12.63 

M 30 12.83 

M 40 14.56 

M 50 12 

M 60 13.33 

M 70 14.67 

M 80 11.63 

M 90 11.19 

M 100 17.29 

Table 2: Water absorption test results of mixes 

 
Fig. 2: Water absorption test results of sandcrete with 

varying percentage of quarry dust as replacement of sand 

B. Density: 

The density of different sandcrete block is given in Table 3 

and plotted in graph in Fig. 3. It is observed that there is 

constant decrease in density of concrete as amount of quarry 

dust is increased. 

Designation Density (kg/m³) 

M 0 1938.33 

M 5 1820 

M 10 1812.22 

M 20 1788.00 

M 30 1767.22 

M 40 1741.72 

M 50 1724.85 

M 60 1687.60 

M 70 1587.74 

M 80 1555.63 

M 90 1547.37 

M 100 1526.26 

Table 3: Density of sandcrete blocks 

 
Fig. 3: Density of sandcrete with varying percentage of 

quarry dust as replacement of sand. 

C. Compressive Strength: 

The compressive strength test results are shown in Table 4 

and 7 days and 28 days strength is plotted in Fig. 4 and Fig. 

5. In case of both 7 days and 28 days strength, there is 

decreasing trend in compressive strength but the decrement is 

only significant after about 60% replacement of sand by 

quarry dust. Upto 60% replacement there is only slight 

decrease in compressive strength (about 10-30%). 
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Designation 

Compressive 

strength, N/mm²  

(7-days) 

Compressive 

strength, N/mm²  

(28-days) 

M 0 3.72 5.11 

M 5 3.02 5.82 

M 10 2.48 5.5 

M 20 1.76 5.22 

M 30 1.72 4.66 

M 40 1.47 4.73 

M 50 1.95 4.77 

M 60 1.49 5.39 

M 70 1.79 3.11 

M 80 1.32 3 

M 90 1 3.2 

M 100 1 3.3 

Table 4: Compressive strength test results 

 
Fig. 4: 7-days compressive strength comparison different 

percentage replacement of sand 

 
Fig. 5: 28-days compressive strength of various mixes 

different percentage replacement of sand 

V. CONCLUSION 

The sandcrete blocks are studied for replacement of sand as 

quarry dust. The widespread construction activities togethere 

with depleting resources of river sand have necessitated the 

use of alternative material to replace fine aggregate in 

concrete. In this regard quarry dust is viable alternative. In 

present study, hollow sandcrete blocks are prepared by 

replacing sand with quarry dust in increments.  

It is observed that water absorption increases 

continuously as percentage replacement is increased. In case 

of density and compressive strength of 7 days and 28 days, 

there is decrease as percentage replacement is increased. The 

decrease is only slight upto 60% replacement beyond which 

is there is significant decrease. Hence upto 60% replacement 

of sand by quarry dust in case of sandcrete is optimum. The 

strength value is very less compared to concrete but sandcrete 

blocks are useful in non-load bearing applications. 
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