INTRODUCTION

ABSTRACT

As a means of possible
utilization of kaolin clay,
metakaolin was
Incorporated in concrete
to enhance its durability
properties Iin terms of
concrete penetrability,
resistance to carbonation,
and mitigation of Alkali
Silica Reaction (ASR).
The results showed that,
with Increasing
metakaolin content, the
transport properties of
concrete were improved.
Metakaolin also
enhanced resistance to
carbonation and
successfully mitigated
ASR. It was concluded
that metakaolin has a
high potential for
Improving durability
properties of Western
Cape concrete.

Environmental impacts associated with cement
production as well as deterioration of concrete
structures (Fig.1) have led to the adoption of
Supplementary Cementitious Materials (SCMs) as
partial substitutes for cement. Metakaolin (Fig. 2), as
an SCM, has recently been the subject of attention
due to Iits benefits In Improving structural and
durability properties of concrete.
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Fig. 1. Chloride and ASR attacks on the concrete
structures [3]
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Fig 2. Derivation of metakaolin from clay with kaolinite
minerals[3]

OBJECTIVE AND METHODS

To investigate durability performance of Concrete with
metakaolin

Penetrability; Durability Index tests

s

Carbonation: Accelerated carbonation

Fig. 3. Initially kaolin clay test

was used to make
ceramics, porcelains and
cosmetics [3]
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RESULTS AND DISCUSSION

Durability Index (DI) results (SANS 3001-C0O3-1&2)
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Fig. 4. Oxygen Permeability Index (OPI) test results
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Fig. 5. Chloride Conductivity Index (CCl) test results

Accelerated Carbonation test results
(RILEM CPC-18)

Carbonation depth, mm at 90

Fig. 6.

0,30

O
N
&)

ASR expansion, %
o
=
o1

O
N
o

L=
o

0,6
w/b ratios
0% mk m10% mk 15% mk m20% mk

Accelerated carbonation test results of concrete

with metakaolin

Accelerated Mortar bar test results
(ASTM C 1567)
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Fig. 7. ASR expansion of mortar bars with different

CONCLUSIONS

levels of metakaolin

Metakaolin reduces concrete penetrability as per DI test results, Its potential for resisting carbonation depends on
water/ binder ratios. Its potential for mitigating ASR In concrete increases with its content. Finally, metakaolin



