
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-4772-4 
ISSN: 1757-8981 

International Conference on 
Materials, Mechanics and 
Structures (ICMMS 2020) 
 

Online 
14-15 July 2020 

 

Editors: 
 
Sajith A.S. 
Robin Davis P. 
 
 
 
 
 
 
 
 
 
 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 936 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This work is licensed under a Creative Commons Attribution 3.0 International Licence.  

Licence details: http://creativecommons.org/licenses/by/3.0/. 

 

No changes have been made to the content of these proceedings. There may be changes to pagination  

and minor adjustments for aesthetics. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

For permission requests, please contact the Institute of Physics 

at the address below. 

  

Institute of Physics 

Dirac House, Temple Back 

Bristol BS1 6BE UK 

 

 

Phone:    44 1 17 929 7481 

Fax:   44 1 17 920 0979 

 

techtracking@iop.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

Preface  

Logos  

Peer review declaration  

BUILDING MATERIALS COMPOSITE STRUCTURES 

A Review on Use of Crushed Brick Powder as a Supplementary Cementitious Material .................................... 1 

Mani Mohan, Aditya Apurva, Nishant Kumar, Abhishek Ojha 

Study on Strength Properties of Concrete using Pumice Powder Pozzolan and Polypropylene Fibers .............. 16 

Ansu Lalu Abraham, Regi P Mohan 

Design of Short Columns Reinforced with GFRP Bars Subjected to Axial Loading ......................................... 22 

Niyazuddin, Trupti A Kinjawadekar, Praveen Nagarajan, A P Shashikala 

An Investigation on Pozzolanicity of Mechanically Activated Pond Ash .......................................................... 29 

V Vidyadhara, T Shamanth Gowda, R V Ranganath 

A Study on Tensile Properties of Bamboo Textile Reinforced Composites ....................................................... 37 

I S Jazeel, Mini Remanan 

Sustainability of Construction with Textile Reinforced Concrete- A State of the Art ....................................... 43 

Anjana Elsa Alexander, A P Shashikala 

Biochar Amended Concrete for Carbon Sequestration ....................................................................................... 51 

Jyothi J Nair, S Shika, Vandana Sreedharan 

Impact Resistance of GGBS-Dolomite Geopolymer Concrete........................................................................... 57 

P Saranya, Praveen Nagarajan, A P Shashikala 

Recycling of Domestic Plastic Waste Bags as Fine Aggregate in Concrete ....................................................... 62 

Ramakrishna Bag, Aman Agarwal, Ranga Praneeth 

Precast Bamboo Reinforced Furniture Elements using Self Compacting Concrete ........................................... 69 

Jagadish Vengala, K B Namratha, S Anusha 

Feasible use of Recycled Foam Concrete in Cement Mortar ............................................................................. 76 

Evangeline Lalrinmawii, Santosini Sahu, Pradip Sarkar, Robin Davis 

BRIDGES 

A Comparative Study on FBD and DBD Methodology with Emphasis on Bridges with Seismic 

Irregularity .......................................................................................................................................................... 82 

E T Abey, T P Somasundaran, A S Sajith 

Analysis of Slab Culvert Bridges using Conventional Method and Grillage Method ........................................ 95 

Amit Kumar Pandey, Praveen Nagarajan 

Seismic Fragility Analysis of Bridge Pier ........................................................................................................ 101 

Ankit Jain, Robin Davis, C G Nanda Kumar 



Highway Steel Composite Bridge Design using Limit State Design Method .................................................. 108 

Chinnu Sabu, Praveen Nagarajan, Robin Davis 

CONTROL AND HEALTH MONITORING 

Optimal Design of Tuned Mass Damper for Base-Excited Structures ............................................................. 116 

Sarranya Banerjee, Aparna (Dey) Ghosh 

Bayesian Approach of Model Updating of Structural Parameters with Simulated Modal Data ....................... 122 

Partha Sengupta, Subrata Chakraborty 

Computational and Experimental Modal Analysis of a Three Storied Building Model ................................... 128 

M Murshida Thasneem, Prince Thankachan, T M Madhavan Pillai 

CONCRETE AND MASONRY STRUCTURES 

Effect of Water-Cement Ratio on Mix Design and Mechanical Strength of Copper Slag Aggregate 

Concrete ........................................................................................................................................................... 134 

Swetapadma Panda, Pradip Sarkar, Robin Davis 

Finite Element Modelling of Confined Masonry Wall under In-plane Cyclic Load ........................................ 142 

Bonisha Borah, Hemant B Kaushik, Vaibhav Singhal 

Non-linear Behaviour of Infilled RC Frame ..................................................................................................... 149 

Nikhil P Zade, Shivprasad A Koparde, Pradip Sarkar, Robin Davis 

A Study on Challenges in the Rehabilitation of Large Masonry and Concrete Dams ...................................... 155 

K Jiji Panicker, Praveen Nagarajan, Santosh G Thampi 

A Software Tool to Estimate the Time-dependent Deformation in RC Walls and Columns ........................... 169 

Varun Sahay, M N Shariff, Devdas Menon 

Experimental Study on Microbial Concentration Optimization in Cement Mortar using M-Sand as 

Fine Aggregate ................................................................................................................................................. 176 

Babitha Benjamin, Anisha Sabbavarapu, J Sudhakumar, T V Suchithra 

FRACTURE MECHANICS 

Influence of Fibre Geometry on the Fracture of Steel Fibre Reinforced Concrete ........................................... 182 

Komathi Murugan, Stefie J Stephen, Ravindra Gettu 

A Review on Fatigue Life Prediction of Plain Concrete .................................................................................. 188 

D R Renju, M S Keerthy 

FLUID-STRUCTURE INTERACTION 

A Study on Effect of Fluid on the Modal Characteristics of Ground Supported Water Tanks ......................... 194 

B V Anagha, P Nimisha, B R Jayalekshmi 



LIGHTWEIGHT STRUCTURES 

Performance of Alkali-Activated Aerated Concrete using Class C Fly Ash .................................................... 200 

E Muthu Kumar 

PERFORMANCE-BASED DESIGN 

Enhancement of the Seismic Performance of Open Ground Storeyed Building using X-bracings .................. 208 

Shemin T John, Deepak Kumar Sahu, S Sujeesh, Pradip Sarkar 

Application of Conditional Mean Spectrum in the Seismic Assessment of a Braced Frame Steel 

Structure ........................................................................................................................................................... 214 

P Jayarajan 

REPAIR, RETROFITTING AND REHABILITATION 

Strengthening of Confined Masonry Structures for In-plane Loads: A Review ............................................... 223 

Akshay Gupta, Vaibhav Singhal 

Investigation on Rehabilitation of Circular RCC Columns with FRP Composites .......................................... 229 

P Bindurani, N Ganesan, P V Indira, V R Yadav 

Utilisation of Ultra-High Performance Fiber Reinforced Concrete(UHPFRC) for  

Retroffiting – A Review ................................................................................................................................... 236 

Josniya Jose, Praveen Nagarajan, Mini Remanan 

SMART MATERIALS AND STRUCTURES 

A Review on Fractal Analysis and its Applications in Structural Engineering ................................................ 244 

Ayisha Anwar, S Adarsh 

Production and Utilisation of Artificial Coarse Aggregate in Concrete - a Review ......................................... 252 

George K George, P Revathi 

Design of Flexural Members Reinforced with GFRP Bars .............................................................................. 258 

Abinash Kumar Sethi, Trupti A Kinjawadekar, Praveen Nagarajan, A P Shashikala 

A Review on Ambient Cured Geopolymer Concrete-Sustainable Concrete for the Future ............................. 264 

A V Nithin, Mini Soman, S Deepa Raj 

Effect of Adhesive Debonding on Static and Dynamic response of PZT Bonded Aluminium Beam .............. 273 

Mohammed Aslam, Praveen Nagarajan, Mini Remanan 

SPECIAL STRUCTURES 

Hysteresis Behaviour of Precast Shear Wall – Slab Connection under Reverse Cyclic Loading ..................... 279 

S Arthi, K P Jaya 



SAFETY, RELIABILITY AND RISK ANALYSIS 

Drift Response Evaluation of Buckling-Restrained Braced Frames (BRBFs) under Sequential 

Seismic Disturbances ........................................................................................................................................ 287 

Muhamed Safeer Pandikkadavath, Sujith Mangalathu, Romanbabu M Oinam, P C Ashwin 

Kumar, Dipti Ranjan Sahoo, N M Anoop Krishnan 

Probabilistic Assessment of Torsional Buildings ............................................................................................. 293 

Philip Luke Karuthedath, Robin Davis, Pradip Sarkar 

Deep Learning-based Metamodeling Technique for Nonlinear Seismic Response Quantification .................. 302 

Anirban Kundu, Subrata Chakraborty 

Seismic Fragility Analysis of Vertically Irregular Steel Framed Buildings ..................................................... 309 

Brij M Shah, Robin Davis, C G Nanda Kumar 

Failure Mode Recognition of Columns Using Artificial Neural Network ........................................................ 315 

Chippy Edward, A S Balu 

ANN Based Design Parameter Estimation for Structural Systems ................................................................... 320 

M Nagesh, A S Balu 

STRUCTURAL MECHANICS 

Modelling and Optimal Design of Thick-Walled Composite Pipes under In-Service Conditions ................... 325 

T Wang, O Menshykov, M Menshykova, I A Guz 

Comparative Study of Beam Theories on the Effect of Span-Depth Ratio for Symmetric and Un-

symmetric Loadings ......................................................................................................................................... 332 

Akash Gaur, Priyanka Dhurvey 

Effects of the Variational Consistency and Variational Inconsistency on Free Flexural Vibration 

Frequencies of Simply-supported Rectangular Isotropic Shear Deformable Beams ........................................ 339 

Kedar S Pakhare, P J Guruprasad, Rameshchandra P Shimpi 

Optimisation of Trapezoidal Corrugated Plate Girder ...................................................................................... 345 

Sarang Dhakate, A S Balu 

Analysis of Geometrically Nonlinear Euler-Bernoulli Beam using EFGM ..................................................... 351 

D Paavani, M Aswathy, C O Arun, I R Praveen Krishna 

A Review on Strut and Tie Methods ................................................................................................................ 360 

Kannan C Bhanu, N Ganesan, P V Indira 

Analysis of Beams and Frames using Applied Element Method...................................................................... 366 

D Lincy Christy, T M Madhavan Pillai, Praveen Nagarajan 

STRUCTURAL STABILITY 

Optimal Rate of Printing of 3D Printed Concrete Columns and Walls to Avoid Buckling .............................. 374 

K P Phadnis, M N Shariff, D Menon 



TALL BUILDINGS 

A Comparative Study of Aerodynamic Coefficients on Tall Structures using Experimental Studies 

with International Codes and Standards ........................................................................................................... 380 

Shalini R Nair, Jessy Rooby, R John Branesh 

Seismic Performance of High Rise Buildings with Different Types of Shear Wall ......................................... 387 

Vineeth Vijayan, M Helen Santhi, Romy Mohan 

Author Index 

 




