
Lecture Notes in Civil Engineering

K. K. Pathak
J. M. S. J. Bandara
Ramakant Agrawal   Editors

Recent 
Trends 
in Civil 
Engineering
Select Proceedings of ICRTICE 2019



K. K. Pathak • J. M. S. J. Bandara •

Ramakant Agrawal
Editors

Recent Trends in Civil
Engineering
Select Proceedings of ICRTICE 2019

123



Editors
K. K. Pathak
Indian Institute of Technology (BHU)
Varanasi, India

Ramakant Agrawal
Medi-Caps University
Indore, India

J. M. S. J. Bandara
University of Moratuwa
Colombo, Sri Lanka

ISSN 2366-2557 ISSN 2366-2565 (electronic)
Lecture Notes in Civil Engineering
ISBN 978-981-15-5194-9 ISBN 978-981-15-5195-6 (eBook)
https://doi.org/10.1007/978-981-15-5195-6

© Springer Nature Singapore Pte Ltd. 2021
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore

https://doi.org/10.1007/978-981-15-5195-6
hp
Highlight

hp
Highlight



Contents

Structural Engineering

Wind Analysis of High-Rise Building Using Computational Fluid
Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Prafulla Kishor Sharma and Suresh R. Parekar

Structural Performance of Modular Buildings: A Review . . . . . . . . . . 19
Ashok Jammi and Arul Jayachandran Sanjeevi

Application of Artificial Neural Network (ANN) in the Prediction
of Displacement of RC Frame Subjected to Earthquake . . . . . . . . . . . 43
R. Prabhakara, Pallavi Patil, Narayana Harish, and H. N. Jagannatha Reddy

Fatigue Crack Growth Analysis Using Surrogate Modelling
Techniques for Structural Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Geetu G. Kumar, T. Sivaranjani, D. V. T. G. Pavan Kumar,
and C. L. Mahesh Kumar

Dynamic Response of RC Slab Under Drop Test Retrofitted
with CFRP Strips Using NSM Technique . . . . . . . . . . . . . . . . . . . . . . . 67
Nandeesh M. Sreenivasappa, Arjun R. P. Reddy, H. N. Jagannatha Reddy,
and R. Prabhakara

Experimental Studies to Demonstrate the Effect of Clamping
Reinforcement on Shear Strength of GPC Adopting Push-Off
Specimens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
N. R. Harish Kumar, Sachin R. Biradar, R. Prabhakara,
and H. Jagannatha Reddy

Evaluation of Flexural Behaviour of Post-tensioned RC Beams
Strengthened Using CFRP Laminates with NSM Technique . . . . . . . . 95
Vathsala, H. N. Jagannatha Reddy, and R. Prabhakara

xi



Concrete Technology

High Performance Concrete Mixed with Combinations of Mineral
Admixtures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563
Bhargav Reddy Isanaka, M. Abdul Akbar, P. Perumal, and R. Sai Priyanka

Effect of Fly Ash as Replacement of Fine Aggregate on Strength
Enhancement of Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573
K. C. Panda, S. S. Samantaray, and S. Jena

Bacterial Concrete for the Development of Sustainable
Construction—A Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587
S. Jena, B. Basa, and K. C. Panda

Effect of Aggregate Ratio Using Non-pozzolanic Mineral Filler Waste
on the Property of Self Compacted Concrete . . . . . . . . . . . . . . . . . . . . 601
V. C. Panchal and G. R. Vesmawala

Strength and Drying Shrinkage of High Strength Self-Consolidating
Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615
V. A. Shruthi, Ranjitha B. Tangadagi, K. G. Shwetha, R. Nagendra,
C. Ranganath, Bharathi Ganesh, and C. L. Mahesh Kumar

Creep Characteristics of High Strength Self Compacting
Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625
Ranjitha B. Tangadagi, V. A. Shruthi, Bharathi Ganesh, M. V. Vasudev,
R. Nagendra, and C. Ranganath

Effects of Cigarette Butts in Fly Ash Cement Bricks . . . . . . . . . . . . . . 637
Chaitanya Mishra, Aayush Verma, Aditya Ratra, Ankit Jain,
Anuj Agrawal, Anuj Dodeja, and Anuj Dubey

Influence of Copper Slag Properties on Behaviour of Cement
Mortars and Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649
D. Arpitha and C. Rajasekaran

Monitoring Methods of Concrete from Early Age Strength Gain
of Concrete: A Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659
Tripti Sonker, Anupam Rawat, and Rakesh Kumar

An Experimental Study on Strength Development in Concrete
by Incorporating Rice Husk Ash as Replacement to Cement
with Recycled Aggregate for Low Volume Roads . . . . . . . . . . . . . . . . . 679
D. Sai Bharadwaj and Adepu Ramesh

Influence of Partial Replacement of Cement by Industrial Wastes
on Properties of Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693
Nikhil Kumar Verma

Contents xv

hp
Highlight



Influence of Partial Replacement
of Cement by Industrial Wastes
on Properties of Concrete

Nikhil Kumar Verma

Abstract With express increase in the demand of high rise structure with high
strength concrete in construction industry, led to enhance the cement consumption.
The cement production consumes large energy and liberates CO2 during manufac-
turing of cement and concrete, resulting to environmental imbalance. Researchers are
putting their untiring effort to conserve energy and control the environmental degra-
dation, an attempt has been made to reduce the cement consumption by partially
replacing it with pozzolanic materials. In the present study, attempt has been made
to evaluate the strength properties of high strength concrete made of cement mixed
with green and pozzolanic material like “Fly Ash and Silica Fume”. Using partial
replacement method, in portland cement concrete, the percentage of fly ash adopted
is 0, 10, and 20% and percentage of silica fume adopted is 0, 5, 10, and 15% for each
percentage of fly ash replacement. Polycarboxylate Ether based Superplasticizer
is used for desired workability with water to binder ratio as 0.3. Twelve different
concrete mixes are prepared with ordinary portland cement, silica fume, and fly ash.
Specimens are put to curing for 7, 28, and 90 days. Different properties such as
workability, cube compressive strength, split tensile strength are investigated for the
concrete. From the various test it is concluded that the nature of strength gain in the
above concrete with fly ash and silica fume is in conformity with concrete made with
OPC only. The optimum content of fly ash and silica was found to be 0 and 10% for
7 and 28 days cube compressive strength, but for 90 days strength, optimum content
is observed to be 10 and 10% of fly ash and silica, respectively. Thus, increase in
strength properties for the above shown values as compared to that of normal concrete
are significantly good.
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