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1. Introduction

Currently, concrete based on Portland cement (PC) is the most used construction material. However,
Portland cement is not without problems. Manufacturing of Portland cement consumes 10-11 E] of energy
annually, approximately 2-3% of global primary energy use. Furthermore, Portland cement production
results in approximately 0.87 of carbon dioxide for every tons of cement produced (roy, 1999; Damtoft et al.,
2008). Recent researches on construction industry show an increasing interest in partial replacement of
cement by pozzolans and minerals. Production and use of these materials can be accompanied by economic,
environmental and technical advantages such as saving energy, reducing heat of hydration, environmental
protection or improvement of the durability against chemical attacks (Kargol et al., 2013; Madlool et al,,
2013). Wollastonite is a natural mineral that has been recently proposed as an alternative part of cement in
concrete (Ransinchung and Kumar, 2010). There is little information about the effect of this material on
mechanical properties and durability of concrete. In this study the effect of different replacement percentages
of wollastonite and silica fume with cement on concrete properties was evaluated.

2. Methodology
2.1. Materials and mix proportions

The cementitious materials used in this study were ordinary Portland cement (OPC), silica fume (SF) and
wollastonite. Broken gravel with maximum grain size of 10 mm and specific gravity of 2560 kg/m3 were used
as the coarse aggregate. The superplasticizer used is GLENIUM 51P based on Polycarboxylic ether. The
dosage of superplasticizer changed due to the effect of the different levels of silica fume and wollastonite.
Three water/binder ratio including 0.35, 04 and 0.45 were used. The mass percentages of (5 and 20) and (7
and 10) have been replaced with cement in the mixtures containing wollastinite and silica fume, respectively.

2.2. Testing

To evaluate the effects of different replacement percentages of wollastonite and silica fume on the
mechanical properties and durability of concrete, durability indices (absorption of water according to
ASTMC1585, and ultrasonic velocity according to ASTM (C597-09) and mechanical tests(compressive
strength, tensile strength and modulus of rupture according to BS 1881:Part 116, ASTMC496 and ASTMC78,
respectively) were done.
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3. Results and discussion

3.1 mechanical properties

Results indicate decreasing in compressive strength of mixtures with 5 and 20 replacement levels of
wollostonite. Compressive and tensile strength of concrete has improved in all water/binder ratios with
using 7 and 10 replacement percentage of silica fume and 5 replacement percentage of wollastonite.
Therefore, the inclusion of silica fume in concrete mixture, mainly affects strength of concrete. Result show
wollastonie affect on flexural strength of concrete is much greater than compressive and tensile strength. For
example the replacement of cement with 5% of wollastonite improved modulus o rupture, this is due to
positive role of wollastonite microfibers on flexural strength.

Figs. 1 and 2 show the result of tensile and flexural tests.
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Fig. 1. Tensile strength at the age of 28 days
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Fig. 2. Flexural strength at the age of 28 days

3.2. Durability

Comparing the results of absorption of water in all mixes show that using wollostonite (at level of 5%) and
silica fume had better performance and reduced capillary pores of concrete. ultrasonic pulse velocity (UPV)
test are sensitive tool to analyze variations in homogeneity and density of the concrete. Result of UPV test
show with increasing in water/binder ratio in all mixes the velocity is decreased, this is due to increasing
porosity of concrete with increasing the amount of water /binder ratio.

4., Conclusions

Reducing resources, environmental pollution, energy demand, high production cost of cement has
necessitated cement industry and engineers to search alternative materials. Wollastonite is a natural mineral
that has been recently proposed as an alternative part of cement in concrete. Although the massive resources
of this material have been registered in Iran, no research has been done on substitution of wollastonite in
concrete. In this study the effect of different replacement percentages of wollastonite and silica fume with
cement on concrete properties was evaluated. The tests results indicate that the use of wollastonite and silica
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fume have improved the properties of concrete in many cases in compare with control mixes. Best results are
obtained for mixes with 5 percent of wollastonite and 7 and 10 percent of silica fume.

5. References
Roy D, “Alkali-activated cements opportunities and challenges”, Cement and Concrete Research, 1999, 249-
254.

Damtoft JS, Lukasik ], Herfort D, Sorrentino D, Gartner EM, “Sustainable development and climate change
initiatives”, Cement and Concrete Research, 2008, 38 (2), 115-127.

Kargol MA, Muller U, Gardei A, “Properties and performance of silane: blended cement systems”, Materials
and Structures, 2013, 46 (9), 1429-1439.

Madlool N, Saidur R, Rahim NA, Kamalisarvestani M, “An overview of energy savings measures for cement
industries”, Renewable and Sustainable Energy Reviews, 2013, 19, 18-29.

Ransinchung GD, Kumar B, “Investigations on pastes and mortars of ordinary Portland cement admixed with
wollastonite and micro silica”, Journal of Materials in Civil Engineering, 2010, 22 (4), 305-313.



	Dr. Tarighat
	بررسی خواص مکانیکی و برخی شاخصهای دوام بتن حاوی ریزالیاف ولاستونیت و پوزولان میکروسیلیس
	بررسی خواص مکانیکی و برخی شاخصهای دوام بتن حاوی ریزالیاف ولاستونیت و پوزولان میکروسیلیس
	بررسی خواص مکانیکی و برخی شاخصهای دوام بتن حاوی ریزالیاف ولاستونیت و پوزولان میکروسیلیس

	Dr. Tarighat 1
	Abstract Tarighat

