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5 Volts

Taped Stainless
I electrode
v
Steel bar 12 mm dia.
2
and 200 mm length 3% NaCl
Concrete solution

(a) Prepared specimen (b) Test set up
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1. Introduction

In this study, different mixtures containing Zeolite, Metakaolin and their combination with each other have been
tested and the results have been compared with the control sample. Experiments include compressive strength, water
absorption, water permeability, electrical resistivity, accelerated diffusion (migration) of chloride and corrosion.

2. Methodology
2.1. Materials

The river type sand with sand value of 98%, fitness modulus 2.7 and saturated surface dry density 2604 kg/m®
was used in this study. The gravel used was broken gravel with maximum grain size of 12.5 mm and superficial
specific gravity of 2731 kg/m®. Zeolite has the density 2064 kg/m® and the utilized Metakaolin has density 2551
kg/m®. The stone powder was used as filler. Moreover, in order to reach the intended self-compaction, the
superplacticizer based on “copolymer polycarboxylate” branded P100-3R with specific weight of 1100 kg/m®, was
used as a percentage of the cement and pozzolan weight.

2.2. Testing and curing

In all specimens, the ratio of water to powder was constant equal to 0.4, the proportion of aggregates based on
Ambroise et al. [1] was selected, and the mixture design of self-compacting concrete was produced based on the
provided method in reference EFNARC [2]. To ensure that the created mixes are considered as self-compacting
concrete, fresh concrete experiments such as slump flow, L-Box, V-Funnel, and J-Ring were operated. After curing,
the compressive strength test [3] at ages 7, 28, 56, 90 and 180 days, the test of water penetration depth [4],
volumetric water absorption test [5] at age 28 days, the electrical resistivity test at ages 7, 14, 28, 56 and 90 days, the
accelerated diffusion (migration) of chloride test [6] and finally accelerated corrosion test were conducted [7].

3. Results and discussion

Study of the strength resistance indicates that, despite a significant reduction in cement amount (up to 20%) in
samples containing pozzolan, no considerable strength reduction is observed. Adding pozzolan to the mix SCC led
to improving resistance to water penetration and decreasing volumetric water absorption substantially towards the
control specimen. In mix designs containing pozzolan, special electrical resistivity of them, have been increased
respect to the check sample. This increasing trend is obvious through increasing the percentage of pozzolans as
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cement replacement and increasing age of the samples as well. The results of chloride coefficient migration shows
reduce in chloride migration of all the mixes (design) containing pozzolan, either alone or combined.

In Fig. 1, the transformation trend of flow in steel-contained cylindrical specimens under the constant voltage
difference of 12 V at 5% NaCl solution have been showed. As it shown in this figure samples containing pozzolan
had lower initial flow respect to the control sample. It is also obtained from the figure that, increased percentage of
cement replacement pozzolan, leads to the increase of the age of crack.
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Fig. 1. Changes of transmission flow in the specimens

In this figure, M represents the Metakaolin, and Z represents the Zeolite and the digits after them represent the
percentage of desired admixture.

4. Conclusions

Using Metakaolin and Zeolite on SCC concrete leads to improving the durability properties and consequently
reducing the depth of water penetration, volumetric water absorption, chloride penetration and increasing electrical
resistivity, beside considerable influence on delaying rebar corrosion through increasing the age of crack and
reduction of flow. The result show that Zeolite and Metakaolin improved durability properties and corrosion
resistance of specimens compare with control samples. The most increase in durability properties was indicated for
specimens with combination of 10% of Zeolite and 10% of Metakaolin.
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