


   A TEXT BOOK OF 
 

CCOONNCCRREETTEE  TTEECCHHNNOOLLOOGGYY  
 

FOR 

SEMESTER – II 

 

SSEECCOONNDD  YYEEAARR  DDEEGGRREEEE  CCOOUURRSSEE  IINN  CCIIVVIILL  EENNGGIINNEEEERRIINNGG    
 
 

Strictly According to New Revised Credit System Syllabus                    

of Savitribai Phule Pune University 
(w.e.f June 2016) 

 
 

Dr. M. N. BAJAD 
M.E. (Structural), Ph. D., 

Research Scholar (NIT), Gold Medalist 

Associate Professor, Civil Engg. Deptt. 

Sinhgad College of Engineering, 

Vadgoan (Bk.), PUNE – 41 

 

 

P. R. MINDE 
B.E. (Civil), M.E. (C & M), 

Assistant Professor, Civil Engg. Deptt. 

JSPM’s Pd. Vasantdada Patil Institute of Technology 

Bavdhan, Pune – 21  

 
 
 

Price `̀̀̀ 250.00 

 
 
 

 

        N3565  



CONCRETE TECHNOLOGY (SE CIVIL)  ISBN 978-93-83750-92-1 

First Edition : January 2017 

© : Authors 
 The text of this publication, or any part thereof, should not be reproduced or transmitted in any form or stored in any computer 
storage system or device for distribution including photocopy, recording, taping or information retrieval system or reproduced on any disc, 
tape, perforated media or other information storage device etc., without the written permission of Authors with whom the rights are 
reserved. Breach of this condition is liable for legal action. 
 Every effort has been made to avoid errors or omissions in this publication. In spite of this, errors may have crept in. Any mistake, error 
or discrepancy so noted and shall be brought to our notice shall be taken care of in the next edition. It is notified that neither the publisher 
nor the authors or seller shall be responsible for any damage or loss of action to any one, of any kind, in any manner, therefrom. 
 

Published By  :                 Printed By  : 

NIRALI PRAKASHAN SHREE OM PRINTERS PVT. LTD 
Abhyudaya Pragati, 1312, Shivaji Nagar, Survey No. 28/25, Dhayri Near Pari Company 

Off J.M. Road, Pune – 411005 PUNE - 411 041 

Tel - (020) 25512336/37/39, Fax - (020) 25511379 Tel - (020) 24690371 

Email : niralipune@pragationline.com   
 

 

☞☞☞☞    DISTRIBUTION CENTRES 
     PUNE 
 Nirali Prakashan : 119, Budhwar Peth, Jogeshwari Mandir Lane, Pune 411002, Maharashtra 

     Tel : (020) 2445 2044, 66022708, Fax : (020) 2445 1538 

     Email : bookorder@pragationline.com, niralilocal@pragationline.com 

 Nirali Prakashan : S. No. 28/27, Dhyari, Near Pari Company, Pune 411041  

     Tel : (020) 24690204 Fax : (020) 24690316 

     Email :  dhyari@pragationline.com, bookorder@pragationline.com 

     MUMBAI 
 Nirali Prakashan : 385, S.V.P. Road, Rasdhara Co-op. Hsg. Society Ltd., 
     Girgaum, Mumbai 400004, Maharashtra 

     Tel : (022) 2385 6339 / 2386 9976, Fax : (022) 2386 9976 

     Email : niralimumbai@pragationline.com 

☞☞☞☞ DISTRIBUTION BRANCHES 
     JALGAON 
 Nirali Prakashan : 34, V. V. Golani Market, Navi Peth, Jalgaon 425001, 
     Maharashtra, Tel : (0257) 222 0395, Mob : 94234 91860 

     KOLHAPUR 
 Nirali Prakashan : New Mahadvar Road, Kedar Plaza, 1

st
 Floor Opp. IDBI Bank 

     Kolhapur 416 012, Maharashtra. Mob : 9850046155 

     NAGPUR 
Pratibha Book Distributors : Above Maratha Mandir, Shop No. 3, First Floor, 
     Rani Jhanshi Square, Sitabuldi, Nagpur 440012, Maharashtra  

      Tel : (0712) 254 7129 

     DELHI 
 Nirali Prakashan : 4593/21, Basement, Aggarwal Lane 15, Ansari Road, Daryaganj 
     Near Times of India Building, New Delhi  110002  

     Mob :  08505972553 

     BENGALURU  
 Pragati Book House : House No. 1, Sanjeevappa Lane, Avenue Road Cross,  
     Opp. Rice Church, Bengaluru – 560002.  

     Tel : (080) 64513344, 64513355,Mob : 9880582331, 9845021552 

     Email:bharatsavla@yahoo.com 

     CHENNAI 
 Pragati Books : 9/1, Montieth Road, Behind Taas Mahal, Egmore, 
     Chennai 600008 Tamil Nadu, Tel : (044) 6518 3535, 

     Mob : 94440 01782 / 98450 21552 / 98805 82331,  

     Email : bharatsavla@yahoo.com 
 

 

 
niralipune@pragationline.com    |   www.pragationline.com 

Also find us on      www.facebook.com/niralibooks 

 



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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Unit I  

Chapter 1 

CEMENT 

 

 

1.1 INTRODUCTION: CONCRETE AS CONSTRUCTION MATERIAL 

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

water, in a particular proportion.  

• Concrete is an ancient material of construction, first used during the Roman Empire. 

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

known to man. 

1.2 CEMENT  

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

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

bridges, tunnels, roads and highways etc. 

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

mass. 

• Cement is the most important and costliest ingredient of concrete.  

• 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. 

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

Nadu 

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

because of the abundance and low cost to produce it. 



CONCRETE TECHNOLOGY (SE CIVIL)  CEMENT 
 

Ch. 1 | 1.2 

1.3 MANUFACTURE OF PORTLAND CEMENT  

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

Mixing of raw
materials

Burning

Grinding
 

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. 
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