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Preface

The most promising route to improving the sustainability of cement and concrete is
to blend Portland cement clinker with substitution materials often referred to as
supplementary cementitious materials (SCMs). However, supplies of the most
common SCMs, which are slag and fly ash, are quiet limited compared to the
worldwide production of cement. Calcined clays are the most promising source of
additional SCMs which can make a substantial contribution to lowering further the
environmental impact of cement and concrete.

The book of proceedings of the international conference on the calcined clay for
sustainable concrete contains papers written by practitioners and researchers from
all continents. They brought together the advanced studies on the use of calcined
clays in concrete. The topics covered are clays geology, hydration of blended
cement, performance, alkali-activated binders, economical and ecological impacts
and field applications.

The Editors would like to thank the authors for the outstanding contributions
which reflect the scientific character of their work.

All papers were published without selection process to permit a full and truly
international nature of these proceedings.

Finally, the Editors would like to thank the various organisations for their
contribution and help in making these proceedings and conference a success.

Karen Scrivener
Aurélie Favier
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Sulphate and ASR Resistance of Concrete
Made with Calcined Clay Blended
Cements

André Triimer and Horst-Michael Ludwig

Abstract This paper presents the results of several investigations concerning the
durability of mortar and concrete with higher proportion of calcined clays in the
cement part. For this purpose, different clays based on kaolinite, montmorillonite and
illite were fired at optimum temperatures according to the strength contribution in
cement. The raw materials were analyzed chemically (XRF) and mineralogically
(XRD). The pore size distribution of the mortars was measured by mercury intrusion
porosimetry. Cement pastes were produced in order to calculate the phase compo-
sition by XRD/Rietveld and to estimate the microstructure with SEM. The perfor-
mance tests comprised investigations of the long-term behaviour in case of sulphate
attack and alkali silica reaction respectively. The results show that the addition of the
calcined clays are able to improve the concrete resistance against these exposures or at
least doesn’t affect it negatively compared to the control. It can be followed that the
application of cements with higher percentage of calcined clays substituting clinker is
not restricted to only slightly loaded concrete constructions.

1 Introduction

A lot of work has been spent on the activation of raw clays by means of firing. Several
authors could show that this treatment is suitable for producing supplementary ce-
menticious materials (SCM) [1-6], which are intended to substitute bigger amounts
of clinker in cement in order to save energy, CO, and finally costs. These studies
predominantly focus on the pozzolanic activities of the fired clays in the binding
material resulting in an optimum strength of the composite cement. But only little
effort has been spent to investigate the effects on the concrete durability. Concerning
this aspect, only data for highly reactive metakaolin exist [7—10], which is not a
suitable material for normal concrete due to its price. In most applications, the
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