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PREFACE

It gives us great pleasure in publishing this text book on "Concrete Technology" for
the students of Second Year Degree Course in Civil Engineering. This book is strictly
written according to New Revised Credit System Syllabus of Savitribai Phule Pune
University (2015 Pattern).

As per the policy of the University, Engineering Syllabi is revised every five years. Last
revision was in the year 2012. New revision is coming little earlier, as university has
introduced Online System of Examination from year 2012.

As per the New Credit System, the Online Examinations Phase-I will be conducted
based on First & Second Units and Phase II on Third & Fourth Units. The Online
examinations will have objective types of questions with multiple choices. End Sem.
Theory Examination will be based on all the six units and that will be conducted in
traditional way and the Theory Course will have 4 credits.

Concrete is one of the important materials of construction of Civil Engineering. It is
difficult to point out another material of construction which is as versatile as concrete. It is
the material of choice where Strength, Performance, Durability, Impermeability, Fire
Resistance and Abrasion resistance are required. It is so closely associated now with every
human activity that it touches every human being in his day-to-day living.

Questions from previous papers of the University of Pune are included at the end of
each chapter. It is our objective to keep the presentation systematic, consistent, intensive
and clear presentation of concept through explanatory notes and figures. So we are sure
that this book will cater for all your needs for this subject.

Main feature of this book is, Complete Coverage of the New Credit System Syllabus
with large number of Worked (Solved) Examples and Exercises.

We have given Separate Book of Multiple Choice Questions (MCQ’s) which will
be very useful to the students especially for Online Examinations.

We take this opportunity to express our sincere thanks to Shri. Dineshbhai Furia,
Shri. Jignesh Furia, Mrs. Nirali Verma and Shri. M. P. Munde and entire team of
Nirali Prakashan namely Mrs. Deepali Lachake (Co-ordinator), who really have taken
keen interest and untiring efforts in publishing this text.

The advice and suggestions of our esteemed readers to improve the text are most
welcomed, and will be highly appreciated.

Pune Authors
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UnitlI

Chapter 1
CEMENT

1.1 INTRODUCTION: CONCRETE AS CONSTRUCTION MATERIAL

e Concrete is a composite material formed by the combination of cement, aggregate and

water, in a particular proportion.
e Concrete is an ancient material of construction, first used during the Roman Empire.

e Concrete is one of the most versatile, durable, and cost effective building materials

known to man.

1.2 CEMENT

e Cement is a binding material used in building and civil engineering construction.

e Cement is used to bind structural members for construction of buildings, pavements,

bridges, tunnels, roads and highways etc.

e Cements is finely ground grey powders that, when mixed with water it set to a hard

mass.
e Cement is the most important and costliest ingredient of concrete.

e It was invented by Joseph Aspdin of U. K. in 1824. He named it Portland Cement
because the hardened concrete made out of the cement, fine aggregates, coarse
aggregates and water in definite proportions resembled the natural stone occurring at
portland in England.

e India started cement production in 1904. The first cement factory was installed in Tamil
Nadu

e Ordinary Portland Cement (OPC) is the most common cement used in the construction

because of the abundance and low cost to produce it.

ch.1|11



CONCRETE TECHNOLOGY (SE CIVIL) CEMENT

1.3 MANUFACTURE OF PORTLAND CEMENT

The manufacture of cement involves 3 distinct operations as shown in Fig. 1.1.

Mixing of raw

materials

\.

G A
Burning

\. J

G A
Grinding

\ Y
Fig. 1.1

1.3.1 Mixing of Raw Materials

The raw materials used in the manufacture of cement are: (a) Agrillaceous materials —
consisting of silicates of alumina in the form of clays and shales, and

(b) Calcareous materials — in the form of limestone, chalk and marl, which is a mixture of
clay and calcium carbonate. These materials are mixed thoroughly.

The mixing of raw materials can be done in two ways, “wet” and “dry” processes ,
depending upon whether the mixing and grinding of raw materials is done in wet or dry

conditions
Mixing of raw
materials
( Wet process ) ( Dry process )
Fig. 1.2
1.3.2 Wet Process » [Dec., 12, 13, May 14]

In the earlier part of the century, the wet process was popular for the manufacture of
cement because of the possibility of more precise control in the mixing of raw materials.
In the wet process, the calcareous materials such as limestone are crushed and stored in
silos or storage tanks.

The algrillaceous material such as clay is thoroughly mixed with water in a wash mill. The
washed clay is then stored in basins.

Now, the crushed limestone from the silos and wet clay from basins are mixed together
in a wet grinding mill to make slurry.

The slurry is led to the correcting basin where it is constantly stirred. At this stage, the
chemical composition of the slurry is tested and adjusted as necessary.

Ch.1]12
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