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Foreword

This publication, Petrography in Cementitious Materials, contains papers presented at the
symposium of the same name, held in Atlanta, GA on 23 June 1993. The symposium was
sponsored by ASTM Committee C-9 on Concrete and Concrete Aggregates and ASTM
Committee C-1 on Cement. Sharon M. DeHayes of the California Portland Cement Com-
pany in Glendora, CA and David Stark of Construction Technology Laboratories in Skokie,
IL presided as symposium chairpeople and are editors of the resulting publication.
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Overview

On 23 June, 1993, ASTM Committees C-1 on Cement and C-9 on Concrete and Concrete
Aggregates, cosponsored a symposium on the Petrography of Cementitious Materials. Papers
in this symposium focused primarily on cementitious materials in portland cement concrete
as characterized by optical and electron microscopy and by other analytical techniques. The
intent of this symposium was to complement a previous symposium (STP 1061) held on 26
June, 1989 at the ASTM meeting in St. Louis, MO entitled Petrography Applied to Concrete
and Concrete Aggregates. It was hoped the two symposia together would demonstrate the
wide ranging potential of petrography as a tool in forensic, as well as in fundamental
investigations of cement and concrete properties and performance.

An underlying theme in the present symposia papers is the description of techniques used
to characterize the properties of cementitious materials and hardened concrete. The paper
by Ahmed describes techniques and the need for obtaining high quality surfaces for optical
microscopical observation of cement clinker and concrete. Without quality surfaces, obser-
vations and conclusions are limited and can be misleading. Campbell describes the use of
a transmitted light technique, commonly referred to as the Ono Method, for characterizing
phase composition, specifically belite, as it relates to quality control in the production of
portland-cement clinker. The advantage of combining optical microscopy with scanning
electron microscopy and energy dispersive X-ray analysis to characterize clinker production
is demonstrated in the paper by Sarkar and Samet. The paper by Weigand reports results
of inter- and intra-laboratory studies using optical microscopy to determine phase compo-
sition of portland-cement clinker. This study was sponsored by ASTM Committee C01.23
on Compositional Analysis.

Bentz and Stutzman, and Stutzman, report on the use of computer modeling and scanning
electron microscopy to determine and describe the phase composition and microstructure
of clinker and portland cement. The use of these techniques in developing a two-dimensional
model of cement-hydration processes is described in one of the papers.

Three papers in the symposium focus on characteristics of hydrated cement paste as they
may affect the performance of concrete. The Wirgot and Van Cauwelaert paper deals with
determining the water-cement ratio of concrete using a fluorescent epoxy resin as the ad-
hesive for petrographic thin sections. Image analysis and statistical analyses are used to
obtain final results. The paper by Cahill et al. describes the use of image analysis to determine
the entrained air content of hardened concrete. The Lankard et al. paper describes the
alteration of concrete located adjacent to electrode/concrete interfaces in structures that
have been under cathodic protection.

All of the papers in this symposium are timely in their technical content and should
familiarize the reader with recent developments, primarily in the application of microscopic
analytical techniques to concrete performance. It also is hoped that these symposia papers,
together with those in the previous symposium held in 1989, will lead to the wider use of
petrographic techniques in maintaining quality control of concrete products and to clearer
resolution of durability problems encountered in the field.

Sharon M. DeHayes

California Portland Cement Company, Glen-
dora, CA; Symposium chairperson and editor.

David Stark

Construction Technology Laboratories, Skokie,
IL; Symposium chairperson and editor.
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