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ABSTRACT: Marble is industrially processed by being cut, polished, and used for decorative purposes, and 

thus, economically valuable. In marble quarries, stones are cut as blocks through different methods. During the 

cutting process, 20-30% of a marble block becomes waste marble powder. Marble powder may be a waste 

generated in considerable amounts within the world. Marble waste results in a significant environmental 

problem further. Therefore, the utilization of waste marble within the concrete production as an admixture 

material or aggregate has increasingly become a crucial issue. within the present study, effect of various usage 

areas of waste marble on the hardened concrete properties was investigated supported previous studies. during 

this context, (1) compressive, flexural, and splitting lastingness, (2) modulus of elasticity, (3) ultrasonic pulse 

velocity, (4) Schmidt surface hardness, and lastly (5) sorptivity coefficient/porosity of the hardened concrete, 

were examined. Comparing all results, the proposition “the marble waste will be employed in the assembly of 

concrete” was discussed during a detailed manner. As a result, the utilization of waste marble powder in (1) 

conventional concrete mix, (2) self-compacting concrete mix, and (3) polymer concrete mix, was revealed. 

Consequently, it absolutely was discovered that the employment of waste marble within the conventional 

concrete mix as an admixture material or aggregate is suitable because it can improve some properties of the 

hardened concrete. However, the utilization of waste marble within the self-compacting and polymer concrete 

mixes as an admixture material or aggregate isn't affected positively in terms of hardened properties of 

concrete. 
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I. INTRODUCTION 
Marble is a metamorphic rock resulting from the transformation of pure lime stone (Malpani, Jegarkal, Shepur, 

Kiran,& Adi, 2014). The rock is also one of the most important materials used in buildings since ancient times, 

especially for decorative purposes (Soliman, 2013). Turkey has the 40% of total marble reserve in the world. 

7,000,000 tons of marble have been produced in Turkey annually and 75% of these production have been 

processed in nearly 5000 processing plants. It can be apparently seen that the waste materials of these plants 

reach millions of tons. Stocking of these waste materials is impossible (Alyamac & Ince, 2009). These type 

solid waste materials should be inactivated properly without polluting the environment. The most suitable 

inactivating method nowadays is recycling. Recycling provides with some advantages such as protecting the 

natural resources, energy saving, contributing to economy, decreasing the waste materials and investing for the 

future (Kaseva & Gupta, 1999). 

Literature review in this study reveals that waste marble uses as raw or admixture material and fine or coarse 

aggregate in different sectors such as ceramic, brick and building materials. In this study, properties of hardened 

concrete produced waste marble powder used admixture or fine/coarse aggregate in the concrete were examined 

in detailed manner. Additionally, it was determined that possibility of usage of these waste in the concrete as 

admixture material or aggregate affected positively on the hardened properties of concrete. Consequently studies 

in the literature related hardened properties of concrete produced waste marble wereexamined. 

 

II. METHODOLOGY 
In this study, considering the previous studies, properties of hardened concrete produced waste marble 

investigated in detailed manner. All results are compared suggesting that waste marble could utilize in concrete. 

As a result of literature, utilization of waste marble in; (1) conventional concrete mix, (2) self-compacting 

concrete mix, and (3) polymer concrete mix, was revealed. Waste marble powder was used as binder in cement 

or as fine/coarse aggregate in sand in producing conventional concrete mix. However, the waste was utilized 

generally as fine aggregate in sand in self-compacting concrete mix. Waste marble was used also as aggregate 

with different sieve aperture in polymer concrete mix. Experiments were carried out for hardened concrete in 

literature were compressive, flexural, splitting, modulus of elasticity, ultrasonic pulse velocity, Schmidt surface 
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hardness, and lastly sorptivity coefficient/porosity tests. All results were analyzed for each study in detailed 

manner and these results were tabulated in twoparts. 

 

III. RESULTS 
1.1. ompressive- Flexural- Splitting Strength and Modulus ofElasticity 

Compressive, flexural, splitting strength and modulus of elasticity results were summarized in Table 1. Most 

suitable replacement ratio of waste marble for the studies that waste marble was replaced as binder in cement in 

conventional concrete mix was determined as 5-10%. This ratio was improved physical and mechanical 

properties of conventional concrete. The reasons for improved properties of hardened concrete were explained 

asfollows: 

 The compressive strength may be due to that the active SiO2 in waste marble powder can react with the Ca 

(OH)2 in concrete to form secondary calcium silicate hydrate and make it chemically stable and structurally 

dense (Omar, Abd Elhameed, Sherif,& Mohamadien,2012). 

 Theusageofwastemarblepowderinconcreteshowasafillereffect.Thereasoncanbesaidasthatthefilleris 

an inert addition and it can be assumed as ultrafine aggregates filling voids in concrete. The usage of waste 

marble powder reduces the porosity in concrete matrix physically, and has an important binding property 

which is developed by hydration of calcite and C3A chemically (Ergun,2011). 

 

Table 1. Comparison Some Results Of Compressive, Flexural, Splitting Strength And Modulus Of Elasticity. 
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Table 2. Obtained Results Of Schmidt Surface Hardness, Ultrasonic Pulse Velocity And Porosity/Sorptivity 

Coefficients. 

ForWasteMarble 
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1.2. Ultrasonic Pulse Velocity, Schmidt Surface Hardness, and SorptivityCoefficient/Porosity 

Schmidt surface hardness test, ultrasonic pulse velocity test and determination of porosity/sorptivity 

coefficients were other carried test on the hardened concrete mixes which were summarized in Table 2. In 

previous studies about conventional concrete mixes produced by waste marble which was used as binder in 

cement and as fine/coarse aggregate in concrete. 

In the study, which is based on replacement of cement or sand with waste marble powder, (Aliabdo, 

Abd Elmoaty,& Auda, 2014) determination of ultrasonic pulse velocity of conventional concrete was carried 

out. The use of marble dust either as a cement replacement or a sand replacement has insignificant effect on the 

value of the ultrasonic pulse velocity. Porosity of concrete also decreases with the increase of marble dust 

addition which act as cement revealing comparable results to control specimens in case of 0.50 and 0.40 w/p 

ratios. In addition, the usage of marble dust as a partial replacement of sand showed an improvement in porosity 

values. This improvement in porosity could be explained as a result to the filler effect of marble dust. 

In some studies, waste marble was used as coarse aggregate in conventional concrete mixes. In one of 

these studies, ultrasonic pulse velocity and Schmidt surface hardness values were determined and C 25-30 

concrete class properties was targeted according to TS 802 Standards. Results obtained in the previous study 

(Ceylan & Manca, 2013) for ultrasonic pulse velocity and Schmidt surface hardness tests were suitable 

according to TS standards. 

Waste marble was also used as replaced binder in self-compacting concrete mixes. Ultrasonic pulse 

velocity and Sorptivity Coefficient/Porosity values were obtained in these studies. Ultrasonic pulse velocity 

values were determined between 4, 2 and 4, 9 km/s. While sorptivity coefficient was changed by porosity as 

inverse proportionality, it was changed by compressive strength as directly proportional (Topcu, Bilir,& 

Uygunoglu, 2009). In other study, sorptivity coefficient was decreased with increasing waste marble 

replacement ratio in cement (Geseoglu, Guneyisi, Kocabag, Bayram,& Mermerdas, 2012). 

Lastly, waste marble had different sieve apertures were used as aggregate in polymer concrete mixes. 

The trend (decreasing or increasing) was not confirmed according to sieve aperture for results of ultrasonic 

pulse velocity and Schmidt surface hardness tests. Different results were determined for different sieve aperture. 

Consequently, it was concluded that grain size diameter of minerals were affected on polymer concrete 

technology, but, correlation coefficient between mechanical properties and grain size diameter was not high 

(Soykan & Ozel, 2012). 

 

IV. CONCLUSION 
Considering the all of the results in this study, using of waste marble in the conventional concrete as 

binder or fine/coarse aggregate was positively affected on properties of hardened concrete. Whereas in self-

compacting concrete, increasing of waste marble replacement ratios in the concrete were decreased the 

mechanical properties of concrete. Same declining trend of hardened properties of concrete was also determined 

in the polymer concrete.Consequently, it was concluded that replacement of waste marble with cement or 

aggregate in conventional concrete was improved properties of hardened concrete. But, using of waste marble in 

self-compacting or polymer concrete was not affected positively on the properties of hardened concrete. 
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