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 ABSTRACT  

Concrete is one of the highly utilized material in construction and consume large amount 

of natural resources in form of fine aggregates and coarse aggregates as well as while making 

cement lots of natural resources are used. In this research paper Quartz Dust and Hydrate Lime 

is used to prepare concrete mix and replaced with cement and fine aggregates respectively. 

Various tests on concrete are performed to check strength characteristics of concrete like Split 

Tensile Test, Flexural Strength Test and Compressive Strength Test are performed and 

contrasted with conventional concrete mix. Tests are conducted on M30 grade of concrete 

according to Indian Standards. Various mix samples of Quartz Dust and Hydrated Lime as 

(0%QD: 10%HL), (0%QD: 15%HL), (10%QD: 10%HL), (10%QD: 15%HL), (15%QD: 

10%HL) and (15%QD: 15%HL) has been used. 

Keywords: Hydrated Lime (HL), Quartz Dust(QD), Split Tensile Test, Flexural Strength Test, 

Compressive Strength Test. 

INTRODUCTION 

Usage of waste materials in concrete construction is becoming popular due to 

modernization of concrete industry. Several investigation has been carried out on utilization of 

these materials or other natural resources for replacing convention concrete materials. Quartz 

dust and Hydrated lime are great example of natural resources that can be utilized as replaced of 

conventional materials that are used in concrete mixing. Previous researches has showed that 

these two materials can be utilized as part replacement of conventional materials in PCC and 

optimistic results were observed  (Table 1) .Quartz dust is waste obtain from cutting of quartz 

that contain high amount of silica that has similar properties to cement. Hydrated lime consisting 

lime can give more strength that conventional sand to concrete mix. These materials do not have 

any hazardous chemicals that can effect environment and due to this, concrete produced from 

these materials can be considered as environment friendly and useful in utilizing waste materials 

(Babu & Prakash, 1995). 

Materials and Properties 

Cement 

PPC is used for mixing in this research (Barbhuiya et al., 2009). 
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  Table 1 

PROPERTIES OF PORTLAND POZZOLONA CEMENT USED 

Properties  Value 

Specific Gravity  3.1 

Consistency (%) 35.50 

Starting time (min) 30 

Final time (min) 600 

Fine Aggregates 

Fine aggregates having size below 4.75mm are used in this research and were surface dry 

and free from any chemicals before being used in mixing process (BIS, 2000) Table 2. 

Table 2 

FINE AGGREGATES WITH FALLOWING PROPERTIES USED. 

Properties  Values 

Specific Gravity  2.72 

Bulk Density 1631 

Fineness Modulus 7.25 

Coarse Aggregates 

Coarse aggregates having size below 20mm being used in this research and were surface 

dry and free from any chemicals before being used in mixing process (Fernandez et al., 1997) 

Table 3. 

Table 3 

PROPERTIES OF COARSE AGGREGATES USED 

Properties Values 

Specific Gravity  2.72 

Bulk Density 1631 

Fineness Modulus 2.7 

Quartz Dust 

Quartz are hard rock consisting high amount of Silica Oxide. Quartz are used widely in 

various construction and decorative works Table 4. Quartz Dust formed due to cutting of quartz 

stone and most of the time this dust goes to waste. Quartz dust is obtained from various stores 

and used in this research (Gunasekara et al., 2020). 

 
Table 4 

VARIOUS PROPERTIES OF QUARTZ DUST USED 

Properties Values 

Specific Gravity 2.65 

Bulk Density 1201 
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Fineness Modulus 4.2 

Hydrated Lime 

Hydrated lime is chemical mix of Calcium hydroxide. It is white in color and can be 

easily found in any hardware store Figure 1. Hydrated lime Table 5. This is used for various 

construction works as well as filtration of water in water treatment plant (Kumar et al., 2017). 

Table 5 

VARIOUS PROPERTIES OF HYDRATED LIME USED 

Properties Values 

Specific Gravity 2.2 

Bulk Density 500 

Fineness Modulus 1.7 

Water 

Normal water is used for mixing of concrete which is free from any chemicals, salt or 

destructive materials Figure 2. Similar water is also used for curing of samples as well (Marvila 

et al., 2019). 

Mix Design 

Mix design is performed by following IS Code - 456:2000 and designed for M30 grade of 

concrete having ratio of 1:1.74:2.73 by volume and W/C (0.45) has been used for preparing 

concrete mix (Kumar et al., 2016). 

Experimental Work 

Experimental work is preformed to check the result of Quartz dust and Hydrated lime on 

strength characteristics of concrete like Flexural Strength Test and Split Tensile and 

Compressive Strength Test are performed Figure 3. For this various number of samples are made 

which can be shown in Table 6 (Taha & Nounu, 2008). 

Experimental work is preformed to check the strength characteristics of concrete like 

Flexural Strength Test, Split Tensile and Compressive Strength Test are performed (Tavakoli et 

al., 2018).. For this various number of samples are made which can be shown in Table 6 

(Walker, 2014). 

 
Table 6 

SAMPLES ARE MADE WHICH CAN BE SHOWN 

Percentage of Quartz 

Dust and Hydrated 

Lime 

Compressive 

Strength Test 

(Cube) 

Split Strength Test 

(Cylinder) 

Flexural Strength 

Test 

(Beam) 

Total Samples 

0,0 6 6 6 18 

0%QD:10%

HL 

6 6 6 18 

0%QD:15% 6 6 6 18 
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HL 

10%QD:10%

HL 

6 6 6 18 

10%QD:15%

HL 

6 6 6 18 

15%QD:10%

HL 

6 6 6 18 

15%QD:15%

HL 

6 6 6 18 

 

RESULT AND DISCUSSION 

Compressive Strength Test 

For compressive strength test specimen of concrete cubes (total 42) have been tested for 

seven and 28 days. Initial and final strength has been obtaining after seven and 28 days 

respectively. Cubes are tested in Compressive Testing Machine and results are shown in Table7. 

Table 7 

COMPRESSIVE STRENGTH TEST RESULTS 

Percentage of Quartz Dust and 

Hydrated Lime 

Strength of cube after 7 

days(N/mm^2) 

Strength of cube after 28 

days(N/mm/^2) 

0,0 25.00 36.07 

0%QD:10%HL 28.86 39.17 

0%QD:15%HL 29.98 40.12 

10%QD:10%HL 32.29 41.90 

10%QD:15%HL 33.53 42.86 

15%QD:10%HL 31.82 41.55 

15%QD:15%HL 32.19 41.08 

 

 

FIGURE 1 

COMPRESSIVE STRENGHT TEST  
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Specimen of concrete cylinders have been tested for 7 days and 28days to find out initial 

and final split tensile strength of cylinders. Compressive testing machine is utilized to find 

strength. Results are shown in Table 8 (Standard, 2009). 

Table 8 

COMPRESSIVE TESTING MACHINE IS UTILIZED TO FIND STRENGTH 

Percentage of Quartz Dust and 

Hydrated Lime 

Strength of cube after 7 

days(N/mm^2) 

Strength of cube after 28 

days(N/mm/^2) 

0,0 2.21 3.37 

0%QD:10%HL 2.57 3.43 

0%QD:15%HL 2.73 3.89 

10%QD:10%HL 2.97 4.25 

10%QD:15%HL 3.21 4.75 

15%QD:10%HL 3.14 4.37 

15%QD:15%HL 3.19 4.54 

 

 

FIGURE 2 

SPLIT TENSILE TEST  

Flexural Strength Test 

Specimen of concrete beams have been tested after7 days and 28 day of curing to find out 

initial and final flexural strength of beams. Flexural testing machine is used to determine strength 

of beams. Results are shown in Table 9. 

Table 9 

FLEXURAL TESTING MACHINE IS USED TO DETERMINE STRENGTH OF BEAMS 

Percentage of Quartz Dust and 

Hydrated Lime 

Strength of cube after 7 

days(N/mm^2) 

Strength of cube after 28 

days(N/mm/^2) 

0,0 3.29 4.53 
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0%QD:10%HL 3.35 4.73 

0%QD:15%HL 3.57 4.89 

10%QD:10%HL 3.89 5.02 

10%QD:15%HL 4.27 5.36 

15%QD:10%HL 3.99 5.02 

15%QD:15%HL 4.03 5.23 

 

 

FIGURE 3 

FLEXURAL STRENTH TEST 

CONCLUSION 

From above experimental work on Quartz Dust and Hydrated Lime following conclusion 

are as follows: 

 From experimental work it is clear that there is better result at 10%QD:15%HL for all cubes, cylinder and 

beams 

 Compressive strength increases till 10%QD:15%HL and after that it start decreasing for further values. 

 Split Tensile strength increases till 10%QD:15%HL and after that start decreasing for further values. 

 Flexural strength increases till 10%QD:15%HL and after that start decreasing for further values. 

 From experimental work it is clearly observed that these two mixes can be used for concrete mixing and 

higher strength can be observed 

 Quartz Dust and Hydrated Lime both can be considered as ecofriendly materials for concrete mixing. 
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