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1. Introduction

In recent years the natural zeolite as a supplementary cementitious material (Ahmadi, Shekarchi, 2010) and
natural zeolite as construction materials were used in different countries and for different special concretes
(Feng, Peng, 2005; Tirkmen, Aydin, 2010; and Uzal, Turanli, Mehta, 2007). In the present paper, results of
experimental investigations on using zeolite and silica fume as two pozolane materials in concrete mixes at two
different cases of separately and mixed together and their effects on compressive, tensile and flexural strengths
are presented. In this research program, experimental study was followed by selecting and designing eight
different concrete mixes containing constant water-cement ratio equal 0.5 with reference mix without any
mineral material. Then zeolite and silica fume were added separately and mixed together to concrete replacing
with percentage of cement weight. Zeolite with three percent of 5, 10, 15 percent and silica fume with 7% were
considered. Two different mechanical and structural specimens were casted, 48 compressive cubic and 24
tensile strength cylinder and 24 non-reinforce flexural strength beams as mechanical specimens were cast. And
also 8 structural reinforced beam specimens were cast based for measuring flexural capacity.

2. Experimental study

Generally, 104 small and large concrete specimens including 48 compressive 10 centimeter cubic, 24 tensile
20 centimeter cylinder, 24 non-reinforce flexural 50 centimeter beams, and 8 large reinforced (with tensile and
compressive longitudinal bars and stirrups) flexural 90 centimeter beam were cast with 8 different mix designs
with and without zeolite (at 5, 10, 15%) and silica fume (at only 7%) separately or mixed together.
Compressive, tensile, and flexural specimens were tested based on Standards ASTMC39, ASTMC496, and ASTMC78
with load control system. The general view and details of tested specimens were shown in Fig. 1.

900mm
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Fig. 1. Different Test specimens (mechanical and structural): a) Non-reinforced mechanical strength specimens,
b) Structural flexural beam specimen details
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3. Results and discussion

In order to investigate the effects of adding zeolite and silica fume on plain concrete, several tables and
curves were obtained and plot from test results. The compressive strengths of all specimens with related
average and standard deviation and also the ration of each specimen strength to that of reference specimen are
shown in Fig. 2, indicating the positive effects of adding zeolite and silica fume to plain concrete and increasing

up to 22%.
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Fig. 2. The compressive strength results of tested specimens and related ratios

Eight reinforced beam were cast with four different mix design (A as ref, B with 10% zeolite, C with 7%
silica fume, and D with 5% zeolite and 7% silica fume) to measure the yielding and maximum displacement
and load and comparing the results together, the results of all specimens and the load-displacement curve of C
specimen are shown in Fig. 3. and Table 1. Flexural capacity of reinforced beam mixed with zeolite and silica
fume was increased compared to reference specimen.
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Fig. 3. Load-displacement curve of C specimen

Table 1. The flexural strength results of tested reinforced beam specimens

Ductility Ay Au YieldingLoad, P, ~ MaxLoad P, o .
=g (mm)  (mm) (kN) (KN) P
6.06 3.05 18.5 31.85 34.5 A
6.52 3.05 20.5 33.25 36.6 B
6.32 3.25 20.55 35.35 38.5 C
6.61 3.15 21.5 34.85 37.4 D

4. Conclusions

The use of available mineral materials is required to eliminate defects and improve the properties of
concrete such as strength and durability. In this paper, in order to evaluate the zeolite effect on concrete
properties, 8 different concrete mixes containing water-cement ratio equal 0.5 and adding zeolite at three
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percent of 5,10,15 percent with and without 7% silica fume were designed and two different mechanical and
structural specimens were casted. Eight structural reinforced beam specimens for flexural capacity were cast
based on optimal mix designs from 4 considered mix designs. Generally, 48 concrete cubic for compressive
strength and 24 cylinder for tensile strength and 24 non-reinforce beams were cast. Experimental results
showed that the compressive, tensile, flexural strengths of concrete specimens were increased by adding
different amounts of zeolite. It is estimated that 10% was the optimal mixes. Moreover the 72-day compressive
strength was 26 percent more than that of 28-day strength as concrete reference. In addition, the addition of
silica fume in concrete had the better resistance comparing with that of to zeolite pozzolan effect. The 72-day
flexural strengths of beam specimens with 10% zeolite and 7% silica were increased respectively 27% and
33% respect to flexural strength of reference sample.
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