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Abstract—The use of agricultural and industrial waste products 

as raw materials in the construction industry is investigated 

extensively. These products are inexpensive and help in 

environmental sustainability, as environmental pollution is thus 

reduced. This study focused in investigating the properties of 

fresh, physical and hardened concrete blended with marble (MP) 
and tile powder (TP) of several proportions, such as 0%, 5% 

(2.5%MP + 2.5%TP), 10% (5%MP + 5%TP), 15% (7.5%MP + 

7.5%TP), and 20% (10%MP + 10%TP) by weight. A total of 60 

concrete cylinders were cast with 0.45 water/cement ratio, 

1:1.96:2.14 mix ratio, and were cured for 7 and 28 days. These 

cylinders were used for checking the compressive and splitting 

tensile strength of concrete. The experimental results showed that 
compressive and splitting tensile strengths were increased by 

8.90% and 8.30% respectively for the 2.5%MP + 2.5%TP sample 
after 28 days. 

Keywords-marble powder; tile powder; utilizing waste products; 

reducing environmental pollution; increasing strength of concrete 

I. INTRODUCTION  

Cement concrete is a widely used material in constructions 
[1]. Concrete consists of paste and aggregates. The paste 
consists of water and cement, while the aggregates consist of 
sand and coarse aggregates, with cement being the most 
important component, which in contact with water forms a 
paste, binding the aggregates together into a solid mass [2, 3]. 
Cement production emits large amounts of CO2, which has 
adverse effects on the environment [4]. The production of 1 ton 
of cement emits 1-1.25 tons of CO2, contributing significantly 
to global warming. Thus, for environmental protection, 
immediate action is required to minimize the production and 
use of cement [5-9]. Many methods have been proposed on the 
use of industrial or agricultural waste as partial cement 
substitutes [10]. Industrial waste includes waste from marble 
powder, blast furnace slag, tile powder [11], fly ash and silica 
fume, while agricultural waste includes rice husk ash [12, 13], 
corn cob ash [14], wheat straw ash, ground coal bottom ash 
[15, 16], coconut waste, and bagasse ash, which are used to 

replace partially the cement in concrete [17, 18]. The use of 
these wastes as substitutes for cement not only reduces the cost 
of concrete, but it also minimizes the negative environmental 
impacts associated to their disposal, and the release of CO2 
during cement production [19, 20]. 

Marble powder is a by-product of the marble industry. 
Sludge or wet powder is formed during polishing, finishing and 
cutting marble stone. Fine marble powder, left after processing, 
polishing, and cutting of marble, is poured into landfills, 
catchment areas, rivers, dead wells and seasonal rivers, 
affecting negatively the soil, reducing soil fertility, and 
subsequently annual crop yield [21-24]. Marble waste mainly 
consists of boulders, which are used as aggregates, and fine 
powder which is dumped. Waste marble powder utilization 
could reduce environmental degradation and CO2 emissions 
from cement production [25, 26]. About 100 million tons of 
tiles are produced annually. The 15-30% of the total tile 
production is converted into waste, without processing. Tile 
powder utilization has many advantages, such as energy 
saving, cost and environmental risk reduction [29]. Tile waste 
could be utilized in concrete to enhance some of its properties, 
such as strength. The construction industry could consume 
waste tile powder, helping to solve this environmental problem 
[27, 28]. Many studies have been conducted on the use of tile 
by-products in concrete to increase its effectiveness [30, 31]. 
The current study investigated the properties of fresh, physical 
and hardened concrete, blended with several percentages of 
Marble Powder (MP) and Tile Powder (TP) as partial 
substitutes of cement in concrete. 

II. RESEARCH METHODOLOGY 

This study’s purpose was to investigate and evaluate the 
properties of fresh, physical and hardened concrete, by using 
0%MP + 0%TP, 2.5%MP + 2.5%TP, 5%MP + 5%TP, 
7.5%MP + 7.5% TP, and 10%MP + 10%TP as partial 
substitutes of cement in concrete. Sixty concrete cylinders were 
cast, with mix ratio of 1:1.96:2.14, at 0.45 water/cement ratio 
(w/c). After casting, all specimens were kept in a curing tank, 
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and they were tested after 7 and 28 days in a Universal Testing 
Machine (UTM). Standard cylinders, with 4in diameter and 8in 
height, were used for casting the specimens, under the ASTM 
C 192 code procedure. These concrete cylinders were used to 
obtain compressive and indirect tensile strengths. Moreover, 
concrete samples were tested for density and water absorption 
after 28 days. Three concrete samples were cast for each ratio, 
and the final result was considered as their mean. This study 
was conducted in the laboratory of Concrete Technology, in 
H.C.S.T. Hyderabad, Sindh, Pakistan. 

TABLE I.  CONCRETE MIXES 

 

III. MATERIALS USED 

A. Cement 

The cement used was ordinary Portland, cement locally 
available in the market of Hyderabad, Sindh, Pakistan. The 
experimental results of cement are shown in Table II. 

TABLE II.  PHYSICAL PROPERTIES OF CEMENT 

 

B. Fine and Coarse Aggregates 

The aggregates used are locally available in the region of 
Hyderabad. Hill sand was used as fine aggregate (FA). It was 
passed through #4 sieves, and 20mm crushed stone was used as 
coarse aggregates (CA). The properties of the laboratory test 
results of the aggregates are shown in Table III. 

TABLE III.  PROPERTIES OF AGGREGATES 

S.No Properties FA CA 

01 Fineness modulus 2.80 --- 

02 Water absorption 1.10% 0.75% 

03 Specific gravity 2.61 2.65 

04 Bulk density 128lb/ft
3 

106lb/ft
3
 

 

C. Marble Powder (MP) 

MP was collected from the region of Hyderabad. After its 
collection, it was sieved through #300 sieves and could be 
utilized as partial substitute of cement in the mix concrete. 

D. Tile Powder (TP) 

Tile powder was collected from the region of Hyderabad, it 
was sieved through #300 sieves in order to be used as partial 
cement replacement in concrete mixes [11]. 

IV. RESULTS AND DISCUSSIONS 

A. Workability of Fresh Concrete 

Fresh concrete was measured for workability in terms of 
slump losses. As shown in Figure 1, slump value improves as 
marble powder and tile powder increases, as in [11]. It was 
observed that the demand of water in the concrete mix declined 
as the amount of MP and TP increased. The slump value was 
increased at 3in on the 10%MP + 10TP, while the minimum 
recorded value was 1.6in on the control sample. 

 

 
Fig. 1.  Slump test 

B. Density of Concrete 

The concrete specimens were used to analyze the density of 
the hardened concrete. Figure 2 indicates that the density of the 
conventional concrete is greater than of the mixes produced 
with various proportions of MP and TP. The density value of 
the control mix was 144.90lb/ft

3
, while a minimum density 

value of 140lb/ft3 was noticed on the 10%MP + 10%TP 
sample. Density reduced as MP and TP increased. 

 

 
Fig. 2.  Density of concrete 

C. Water Absorption of Conctrete 

Water absorption of the hardened concrete specimens was 
measured. Figure 3 shows that the water absorption is greater 

Mix ID RHA + FA 

(%) 

F.A & CA 

(%) 

Cement 

(%) 

Mix  

ratio 

w/c 

ratio  

01 0%MP+0%TP 100 100 1.1.96:2.14 0.45 

02 2.5%MP+2.5%TP 100 95 1.1.96:2.14 0.45 

03 5%MP+5%TP 100 90 1.1.96:2.14 0.45 

04 7.5%MP+7.5%TP 100 85 1.1.96:2.14 0.45 

05 10%MP+10%TP 100 80 1.1.96:2.14 0.45 

S. N. Tests Results 

01 Normal consistency 30% 

02 Initial setting time 48min 

03 Final setting time 240min 

04 Specific gravity 3.15 
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on the conventional concrete than the mixes prepared with 
various proportions of MP and TP. The water absorption of the 
control mix was 3.41%, while the lowest (2.87%) was 
measured on the 10%MP + 10%TP sample. Water absorption 
value reduced as the content of MP and TP increased. 

 

 

Fig. 3.  Water absorption of concrete 

D. Compressive Strength of Concrete 

The cylindrical samples were used for investigating the 
compressive strength of the concrete blended with several 
ratios of MP and TP. Figure 4 shows that maximum 
compressive strength was improved by 0.6% and 8.9% on the 
2.5%MP + 2.5%TP sample, while it reduced about 17.9% and 
8.95% on the 10%MP + 10%TP sample, after 7 and 28 days 
respectively. This trend was also noted in [32]. 

 

 
Fig. 4.  Compressive strength of concrete 

E. Indirect Tensile Strength of Concrete 

The cylinder specimens were tested on a UTM for 
discovering their tensile strength, following the ASTM code. 
Figure 5 shows that maximum splitting tensile strength 
improved by 6.80% and 8.30% on the 2.5%MP + 2.5%TP, 
while it reduced by 23.40% and 19.60% on the 10%MP + 
10%TP sample, after 7 and 28 days respectively. This trend 
was also noted in [11, 33]. 

 
Fig. 5.  Split tensile strength of concrete 

V. CONCLUSIONS 

On the basis of the experimental results obtained, it is 
concluded that: 

• The slump value was enhanced for the 10%MP + 10TP, 
while the minimum slump value was recorded on the 
control mix. 

• The water absorption value of the control mix was 3.41%, 
while the lowest water absorption was 2.87% on the 
10%MP + 10%TP mix. 

• The density value of the control mix was 144.90lb/ft3, while 
the minimum density value was 140lb/ft3 on the 10%MP + 
10%TP mix. 

• Maximum compressive strength increased by 0.6% and 
8.9% on the 2.5%MP + 2.5%TP mix, while it reduced by 
17.9% and 8.95% on the 10%MP + 10%TP mix, after 7 and 
28 days respectively. 

• Maximum splitting tensile strength increased by 6.80% and 
8.30% on the 2.5%MP + 2.5%TP mix, while it reduced by 
23.40% and 19.60% on the 10%MP + 10%TP mix, after 7 
and 28 days respectively. 

VI. FUTURE WORK  

The use of chemical admixtures along with marble and tile 
powder may give better results and reduce cost in construction 
works, so in the future this prospect should be investigated. 

REFERENCES 

[1] N. Gautam, V. Krishna, A. Srivastava, “Sustainability in the concrete 

construction”, International Journal of Environmental Research and 
Development, Vol. 4, No. 1, pp. 81-90, 2014 

[2] A. Manimaran, M. Somasundaram, P. T. Ravichandran, “Experimental 

study on partial replacement of coarse aggregate by bamboo and fine 
aggregate by quarry dust in concrete”, International Journal of Civil 

Engineering and Technology, Vol. 8, No. 8, pp. 1019-1027, 2017 

[3] K. Krizova, P. Novosad, T. Jarolím, “Production of self compacting 
concrete SCC with Portland and blended cement CEM I, CEM II with 

fly ash and limestone admixtures”, Advanced Materials Research, Vol. 
1124, pp. 45-50, 2015 

[4] S. A. Mangi, M. H. W. Ibrahim, N. Jamaluddin, M. F. Arshad, F. A. 

Memon, R. P. Jaya, S. Shahidan, “A review on potential use of coal 



Engineering, Technology & Applied Science Research Vol. 10, No. 2, 2020, 5448-5451 5451  
  

www.etasr.com Bheel et al.: Use of Marble Powder and Tile Powder as Cementitious Materials in Concrete 

 

bottom ash as a supplementary cementing material in sustainable 
concrete construction”, International Journal of Integrated Engineering, 

Vol. 10, No. 9, pp. 28-36, 2018 

[5] S. A. Abdullah Anwar, S. Mohd, A. Husain, S. A. Ahmad, 
“Replacement of cement by marble dust and ceramic waste in concrete 

for sustainable development”, International Journal of Innovative 
Science, Engineering and Technology, Vol. 2, No. 6, pp. 496-503, 2015 

[6] A. D. Sakalkale, G. D. Dhawale, R. S. Kedar, “Experimental study on 

use of waste marble dust in concrete”, International Journal of 
Engineering Research and Applications, Vol. 4, No. 10, pp. 44-50, 2014 

[7] R. Siddique, “Performance characteristics of high-volume class F fly ash 
concrete”, Cement and Concrete Research, Vol. 34, No. 3, pp. 487-493, 

2004 

[8] V. M. Shelke, P. Pawde, R. Shrivastava, “Effect of marble powder with 
and without silica fume on mechanical properties of concrete”, IOSR 

Journal of Mechanical and Civil Engineering, Vol. 1, No. 1, pp. 40-45, 
2012 

[9] H. Y. Aruntas, M. Guru, M. Dayi, I. Tekin, “Utilization of waste marble 

dust as an additive in cement production”, Materials & Design, Vol. 31, 
No. 8, pp. 4039-4042, 2010 

[10] A. Talah, F. Kharchi, R. Chaid, “Influence of marble powder on high 

performance concrete behavior”, Procedia Engineering, Vol. 114, pp. 
685-690, 2015 

[11] N. Bheel, R. A. Abbasi, S. Sohu, S. A. Abbasi, A. W Abro, Z. H. 

Shaikh, “Effect of tile powder used as a cementitious material on the 
mechanical properties of concrete”, Engineering, Technology & Applied 

Science Research, Vol. 9, No. 5, pp. 4596-4599, 2019 

[12] N. Bheel, S. L. Meghwar, S. Sohu, A. R. Khoso, A. Kumar, Z. H. 
Shaikh, “Experimental study on recycled concrete aggregates with rice 

husk ash as partial cement replacement”, Civil Engineering Journal, Vol. 
4, No. 10, pp.2305-2314, 2018 

[13] N. Bheel, S. L. Meghwar, S. A. Abbasi, L. C. Marwari, J. A. Mugeri, R. 
A. Abbasi, “Effect of rice husk ash and water-cement ratio on strength of 

concrete”, Civil Engineering Journal, Vol. 4, No. 10, pp. 2373-2382, 
2018 

[14] Z. H. Shaikh, A. Kumar, M. A., Kerio, N. Bheel, A. A. Dayo, A. W. 

Abro, “Investigation on selected properties of concrete blended with 
maize cob ash”, ICEC 10th International Civil Engineering Conference, 

Karachi, Pakistan, March 13-14, 2019 

[15] S. A. Mangi, M. H. W. Ibrahim, N. Jamaluddin, M. F. Arshad, S. A. 
Memon, S. Shahidan, “Effects of grinding process on the properties of 

the coal bottom ash and cement paste”, Journal of Engineering and 
Technological Sciences, Vol. 51, No. 1, pp. 1-13, 2019 

[16] S. A. Mangi, M. H. W. Ibrahim, N. Jamaluddin, M. F. Arshad, P. J. 

Ramadhansyah, “Effects of ground coal bottom ash on the properties of 
concrete”, Journal of Engineering Science and Technology, Vol. 14, No. 

1, pp. 338-350, 2019 

[17] V. R. Rao, D. S. R. Murty, M. A. K. Reddy, “Study on strength and 
behavior of conventionally reinforced short concrete columns with 

cement from industrial wastes under uniaxial bending”, International 
Journal of Civil Engineering and Technology, Vol. 7, No. 6, pp. 408-

417, 2016 

[18] N. Bheel, A. W. Abro, I. A. Shar, A. A. Dayo, S. Shaikh, Z. H. Shaikh, 
“Use of rice husk ash as cementitious material in concrete”, Engineering, 

Technology & Applied Science Research, Vol. 9, No. 3, pp. 4209-4212, 
2019 

[19] A. A. Dayo, A. Kumar, A. Raja, N. Bheel, Z. H. Shaikh, “Use of 
sugarcane bagasse ash as a fine aggregate in cement concrete”, 

Engineering Science and Technology International Research Journal, 
Vol. 3, No. 3, pp. 8-11, 2019 

[20] M. Barbuta, A. A. Serbanoiu, C. Cadere, C. M. Helepciuc, “Effects of 

marble waste on properties of polymer concrete”, Advanced Engineering 
Forum, Vol. 21, pp. 213-218, 2017 

[21] O. M. Omar, G. D. Abd Elhameed, M. A. Sherif, H. A. Mohamadien, 

“Influence of limestone waste as partial replacement material for sand 
and marble powder in concrete properties”, HBRC Journal, Vol. 8, No. 

3, pp. 193-203, 2012 

[22] K. Dharani, N. Dhanaseker, “Experimental study on partial replacement 
of cement by marble powder & quarry dust”, International Journal for 

Research in Applied Science and Engineering Technology, Vol. 5, No. 
10, pp. 1766-1770, 2017 

[23] A. A. Aliabdo, A. E. M. A. Elmoaty, E. M. Auda, “Re-use of waste 

marble dust in the production of cement and concrete”, Construction and 
Building Materials, Vol. 50, pp. 28-41, 2014 

[24] M. M. Ali, S. M. Hashmi, “An experimental investigation on strengths 

characteristics of concrete with the partial replacement of cement by 
marble powder dust and sand by stone dust”, International Journal for 

Scientific Research & Development, Vol. 2, No. 7, pp. 360-368, 2014 

[25] N. Sharma, R. Kumar, “Use of waste marble powder as partial 

replacement in cement sand mix”, International Journal of Engineering 
Research & Technology, Vol. 4, No. 5, pp. 501-504, 2015 

[26] Z. Prosek, K. Seps, J. Topic, “The effect of micronized waste marble 

powder as partial replacement for cement on resulting mechanical 
properties of cement pastes”, Advanced Materials Research, Vol. 1144, 

pp. 54-58, 2017 

[27] F. Pacheco-Torgal, S. Jalali, “Compressive strength and durability 
properties of ceramic wastes based concrete”, Materials and Structures, 

Vol. 44, No. 1, pp. 155-167, 2011 

[28] E. Fatima, A. Jhamb, R. Kumar, “Ceramic dust as construction material 
in rigid pavement”, American Journal of Civil Engineering and 

Architecture, Vol. 1, No. 5, pp. 112-116, 2013 

[29] V. S. N. V. L. Ganesh, N. C. Rao, E. V. R. Rao, “Partial replacement of 
cement with tile powder in M40 grade concrete”, International Journal 

of Innovations in Engineering Research and Technology, Vol. 5, No. 7, 
pp. 34-39, 2018 

[30] M. Sekar, “Partial replacement of coarse aggregate by waste ceramic tile 

in concrete”, International Journal for Research in Applied Science and 
Engineering Technology, Vol. 5, No. 3, pp. 473-479, 2017 

[31] S. Aswin, V. Mohanalakshmi, A. A. Rajesh, “Effects of ceramic tile 
powder on properties of concrete and Paver block”, Global Research and 

Development Journal for Engineering, Vol. 3, No. 4, pp. 84–87, 2018 

[32] H. S. Arel, “Re-use of waste marble in producing green concrete”, 
International Journal of Civil and Environmental Engineering, Vol. 10, 

No. 11, pp. 1377-1386, 2016 

[33] B. P. R. V. S. Priyatham, D. V. S. K. Chaitanya, B. Dash, “Experimental 
study on partial replacement of cement with marble powder and fine 

aggregate with quarry dust”, International Journal of Civil Engineering 
and Technology, Vol. 8, No. 6, pp.774-781, 2017 


