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Preface

This volume of the series Proceedings in Engineering Mechanics—Research, Tech-
nology and Education contains selected papers presented at the 1st International
Conference on Mechanics of Solids MS 2022, held at Faculty of Engineering of the
University of Porto (FEUP), Portugal, during 3—4 November 2022.

This conference is held every 2 years. The conference is co-chaired by Anténio
Ferreira (University of Porto, Portugal) and Lucas F. M. da Silva (University of Porto,
Portugal). The focus is on the mechanics of deformable solids, dynamics of particles
and rigid bodies. The conference objective is to disseminate the last developments
in the field of solid mechanics in a friendly way.

In order to disseminate the work presented at MS 2022, selected papers were
prepared which resulted in the present book. Various topics are covered resulting in 7
chapters dealing with mechanical behavior of materials (first three papers), mechanics
of composite materials (one paper), plasticity (one paper), fracture mechanics (one
paper) and optimum design methods (last paper). The papers presented here are good
examples of the latest trends related to mechanics of solids.

The organizers and editors wish to thank all the authors for their participation
and cooperation, which made this volume possible. Finally, I would like to thank the
team of Springer-Verlag, especially Dr. Christoph Baumann and Ute Heuser, for the
excellent cooperation during the preparation of this volume.

Porto, Portugal Lucas F. M. da Silva
November 2022 lucas@fe.up.pt

Anténio J. M. Ferreira
ferreira@fe.up.pt
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Effect of Partial Replacement of Cement
with Waste Granite Powder and Quartz Powder
on the Compressive Strength of Hardened
Mortars for Cement Masonry

Zuzanna Zofia Wozniak &

Wroctaw University of Science and Technology, Wybrzeze Wyspiariskiego 27, 50-370 Wroctaw,
Poland

zuzanna.wozniak@pwr.edu.pl

Abstract. Seven cementitious mortar compositions were investigated. Quartz
powder and granite powder were added to mortars as replacement of 5%, 10%,
and 15% mass of the cement. 5% replacement of cement with quartz powder has a
positive effect on the compressive strength by increasing it. The remaining series
achieved a lower strength than the reference series. However, these are acceptable
values due to the environmental benefits.

Keywords: Granite powder - Quartz powder - Compressive strength

1 Introduction

Recently, scientists have been focusing on improving the state of the environment due to
the emission of carbon dioxide into the atmosphere. Papers published before 2022 claim
that the carbon footprint of cement production was 5%. Strune et al. [1] state that this
emission is 7%, while Winnefeld et al. [2] say 8%. It can therefore be concluded that
carbon dioxide emissions to the atmosphere related to cement production are likely to
increase, which may be related to the demand for cement and its increased production.
Therefore, the research focused on finding a material that could partially replace cement
in masonry mortars. Granite and quartz powder were selected. Granite powder is formed
during the processing of granite, which is a widely known decorative material. Granite
powder is stored in the form of heaps. Due to the high content of SiO», it can cause
silicosis of the lungs for people living in neighboring farms. This material irritates
the respiratory tract, weakens the immune system. The second material of choice is
quartz powder. Quartz powder is produced by grinding natural quartz sand. Due to the
impossibility of reusing some glass waste, quartz powder can be considered as a waste
material. It was decided to test one of the most important features of hardened mortars,
which is compressive strength.
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