Structural Integrity and Interactions
of Materials in Civil Engineering
Structures (SIIMCES-2025)

Procedia Structural Integrity Volume 70

Sonepat, India and Online
21-23 May 2025

Editors:

R. Mohanraj Ubagaram J. Alengaram
Abhay K. Chaubey
S. A. Krishnan

ISBN: 979-8-3313-2613-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

OOV

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

Copyright© (2025) The Authors. Published by Elsevier Ltd.
Creative Commons Attribution 4.0 International License.
License details: http://creativecommons.org/licenses/by-nc-nd/4.0/.

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. (2025)
For permission requests, please contact the publisher:

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20 485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

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 — SIIMOCESZ02S5 ......ooiiiiieeetee ettt sttt ettt s b sttt et bbbttt eaenae st e sbeeneeae 1
R. Mohanraj, Abhay K. Chaubey, S. A. Krishnan, Ubagaram J. Alengaram

Numerical Investigation of the Influence of Fastening Screw Spacing in OSB Sheathing on the
Stiffness of Shear Walls in Light Steel Framing SyStemS..........cceovuirierieriieiiieieiieseeseesie e v e e sveese s 3
Milena C. Derlam, Ramon M. Teles, Vinicius D. K. Ortolan, Daiana C. M. Arnold

Analyses of Shear Capacity Equations for UHPFRC Beams ...........coccecvevieiiinininininieicieiccnceeeceeeeeene 11
Abutu S. J. Smith, Mustapha J. Garba, Hussaini A. Umar, Shawon M. Caesar

Seismic Response Evaluation of RC Bridge Considering Maximum and Residual Column

CUIVALUIE DUCHIIEY .....vieiiieiieeie sttt ettt ettt et e et eseaesteesseeseesseesseesseestesseenseenseassesssessaesseeseenseensenssens 19
Edavalath Nadeem, Karuparambath M. Navvar, Muhamed S. Pandikkadavath, Sujith
Mangalathu

Nonlinear Time History Analysis of Outrigger Braced-Core Steel Frame High-Rise Structure ........................ 27

T T Ajisha, T. Privadharshini, S. Shyamala Gowri, A. Fathima Darras Gracy

Experimental Investigations on Looseness in Beam-to-Upright Connections of CFS Storage Racks ............... 35
Umeshkumar T. Mourya, S. Arul Jayachandran

Experimental Study on Behaviour of Steel Beams Subjected to Impact Loading.........c.ccooceeveriininincnncnnene 43
P. Saravana Kumar, S. Shyamala Gowri, A. F. D. Gracy, B. Gayathiri

Analysis of Stress Intensity Factors in Semi-Elliptical and Semi-Circular Surface Cracked Plates .................. 51
S. Varsha, Kothapalli L. V. Kamesh, Piyush P. Singh

Comparative Analyses of the Diagonal and Flexural Cracks of UHPFRC-CA Beam Subjected to
SHEAT LLOAAING. ... .cviiiiiiieii ettt ettt ste et e et e et e s et e e te e beesbeesbeessesssesse e seesseesseasseeseesssesseenseessessseassessaesnes 59
Abutu S. J. Smith, Wadslin Frenelus

Behaviour of Masonry Walls Under Combined Compression and Shear Loading: 3D Failure
AANIALYSTS ¢ttt ettt bbbt h ettt h et b e bt et ea et e et b e bt eh e bt bt ea b et et nbe st e e bt ebeeanene 67
V. Chaitra Shree, T. S. Sahana, R. M. Raveesh, G. V. Sowjanya

Numerical Investigation of 4-Point Bend Test of Thin-Walled Regular Hexagonal CFST Beam....................... 74
Oberoi Kabrambam, Khwairakpam Sachidananda

Analysis of Fly Ash-Based PPC Concrete with Nano-SiO» Particles by Rebound Hammer and
UPVT MEEROMS....c..ciiiiiieiieitetceesee ettt ettt sttt e sa et s bt sb e at oot et e b esaesteeneeueeanens 82
R. Mohanraj, Gaurav Sharma

Structural Assessment of Rubberized Concrete Beams with Steel Fibre Reinforcements ..............ccccveeevnneenn. 89
R. Karthikeyan, M. Tholkapiyan, R. Swathi Rekha, K. Suguna

Seismic Response Assessment of Steel Frame Building with Cross Braced Systems in Different
Locations of Multi-Storey BUilding .........ccoouiiiiiiiiieie ettt 97
Kumar C. Vivek, R. Ramya Swetha, Tangudu Manoj, Kulal Preetham

Bending and Buckling Analysis of Composites and Sandwich Plates: A Novel Higher-Order Zigzag
1 41T 2RSS PRP 105
Aamir A. Nezami, Shaikh J. Hossain



Seismic Performance of Step-Back and Set-Back Building Resting on Hill-Slope ..........ccccoeeivveivvienieneenne, 113
Pradhumn Agrawal, Goutam Ghosh

Seismic Performance of RC Frames Retrofitted with Bracing: A Review and Model-Based
EVAIUALION. ...ttt ettt ettt st ettt ettt st et e et et a st eb e et et e e eat et e neenene 121
Abhishek Badalia, S. P. Singh

Seismic Response Reduction Factor Assessment of a 4-Storey Special Steel Moment Resisting

Pradeep U. Abhinand, Muhamed S. Pandikkadavath

Effect of Location and Types of Bracing on the Seismic Performance of an Unsymmetrical
BUILAINE ...ttt ettt et e e st e e b e s teesbe e beesbeessesseeeseasseesseesseesbeessessaesseesseanseesseeseeseenseessens 137
Maheshwar Bose, Goutam Ghosh

Seismic Performance of RC Building with FRP Reinforced Concrete............cooeieerieniiniiniiiiiinienceieeene 145
Alok Kumar, Goutam Ghosh

Comparative Damage Assessment of Castellated GIrders..........cvevviveierierieniienieieeee et 153
Anil P. Konda, Nirjhar Dhang

Evaluation of Seismic Behavior of Non-Structural Elements in Building ...........ccccoooiiiininiiiiiiiiee 161
Anchal Kaw, Shilpa Pal, Shounak Mitra

Seismic Fragility Assessment of a Simply Supported RC Bridge ........cccoecvveiieiiiiieiieiee e 169
Surabhi Saxena, Goutam Ghosh

Numerical Analysis of Buried Plate Anchors in Two-Layered Soil .........ccoooiiiiiiiiieiiiieeeeeee e 175
Ashutosh Kumar, M. Irfan Ansari, Mani Bhushan, Sanjeev Kumar, Abhishek Kumar,
Shashikant Kumar

Performance Analysis of Fibre Reinforced Concrete with a Binary Blend of Steel and Polyester
FIDT@S ..ttt b bttt h e bbb a et h bt b e e h e bt st ettt nbe b bt eneeaee 183
R. Ashwathi, A. Mohanraj, M. Seenirajan, S. Yuvaraj, A. Dinesh

Effective Utilization of Hypo Sludge, SBR Latex and Basalt Fibre in Concrete ...........ccoecveveeniveienieneencenne. 191
R. Murugesan, K. Chandra Sekar, M. Sivaraja

Triaxial Analysis of Jute Geotextile Reinforced Sand............coceoieriiiinininiiiiii e 199
M. Azhar, M. Irfan Ansari, Abhay K. Chaubey, Mani Bhushan, Sumit Suman, Sultan Ahmad

Influence of Rice Husk Ash on the Durability of Geopolymer Concrete Under Different Molarities.............. 207
C. Manoj Prabhu, B. Selvam, C. Vinodhini, L. M. Nirmal, R. Elavarasan, E. Kavitha

Flexural Behaviour of Ternary Blended Ambient Cured Geopolymer Concrete S1abs ..........ccccoeeenireneeneee. 215
A. V. Nithin, S. Deepa Raj, Mini Soman

Mechanical and Microstructural Behavior of Foamed Concrete with Polypropylene Fibers and
IMINETAL AQMUEXLTUTES ...ttt ettt ettt ettt et e e st e te e bt e st e st e e et e ebe et e ebeeaeen s e e e besbeebeebeeneenseneenbesbeeseeneeneenee 223
C. R. R. Reddy, H. Sudarsana Rao, Vaishali. G. Ghorpade

Experimental Investigation on Strength Characteristics of Concrete Incorporating Aluminium
Dross @s CemENt SUDSTITULE ......cc.eruirtirereeieteteneserte sttt ettt sttt ettt et ettt s bt sttt et e e et e b sbesbeeneenne 231
K. N. Siddesh, G. V. Sowjanya, R. M. Raveesh, T. S. Sahana



Experimental Investigation of Natural Starch Internal Curing Agents in High-Performance
COMICTRLE ...ttt ettt ettt ettt st b ettt e b e bt b e e ae e et et et e bt e bt beeaeee s et et e naesae e bt eaeease e embenbentenaeeueenne 239
R. Surya Mouli, R. Jagadeesan, Ganeshprabhu Parvathikumar, Brintha Sahadevan

Experimental Studies on the Performance of Laced Reinforced Concrete Beam Under Reverse
CYCHC LOAING ..ottt ettt ettt ettt e e et esteeste e beesbeesseesaesseesseessaessaessesssessaesseesseanseessesseenseensenssens 247
Grant C. J. Blessy, R. Murugesan, N. Anandavalli

Evaluation of Soil Amplification Effects on the Seismic Vulnerability of Irregular RC Building ................... 255
Aman Kumar, Shashi S. Singh, Goutam Ghosh, L. K. Mishra

Mechanical Performance of Cellular Lightweight Concrete Incorporating Sand, M-Sand, and
Copper Slag as Fine Aggregates with Protein-Based Foam and Hybrid Fibers ...........ccccoceeeiininininincnnnne. 263
C. R. R. Reddy, H. Sudarsana Rao, V. G. Ghorpade

Predicting Mechanical Properties of Glass Fiber Concrete using Response Surface Methodology................. 271
V. Preethi, Thunuguntla C. Srikrishna, Vishal Singh, G. Mallikarjuna Rao, Srikanth Koniki

Mechanical Performance of M40 Grade Concrete with Partial Replacement of GGBFS and Silica

Rupankar Chakraborti, Ayushman Majumdar, Saptarshi Das, Puja B. Chaudhuri, Saurav Kar

Performance of Rice Husk Ash and Groundnut Shell Ash in Sustainable Concrete.........cccvvvveeeevevcvveeeeeeenenns 287
S. Rajeshkumar, L. M. Nirmal, E. Kavitha, P. Eswaramoorthi, S. Arulkesavan, S. Senthil
Kumar

Performance of Sustainable Self-Compacting Concrete with Industry and Agricultural By-Products............. 295

K. Navin Balaji, D. Sivakumar

Evaluating the Influence of Cement Addition on the Geotechnical Properties of Brick Dust-Mixed

LLOCAL SOIL ..ttt sttt ettt h etttk h ettt h et b et et ae et se et 303
Vinod Kumar, Akash Priyadarshee, Atul K. Rahul, Shashikant Kumar, Vijay Kumar, Ashish
Kumar

Performance Evaluation of One-Part Geo-Polymer CONCIete ..........coceeveriirierineneninieicienienene e 311

Yankesh, Rajesh Pal, Neelam Singh, Akash Priyadarshee, Deepak Rana, Vikas Kumar

Durability Properties of Super Absorbent Polymers and Polyethylene Glycol Added Self Curing
Concrete — A State OF ATt REVIEW ......oouiiiiiiiieiieee ettt sttt et et st e b b e enee 319
R. Saravanakumar, G. K. Arunvivek, K. S. Elango, D. Balaji, Preetha Achuthan

Effect of Nano-Al,Os3, Nano-SiO,, and Nano-CaCOs3 on the Properties of Cementitious Composites ............ 327
Suresh K. Verma, M. Daniyal, Dulal Goldar

Development of Self Compacting Concrete by Replacing Fine Aggregate with Industrial Waste................... 335
Sidhartha Parida, P. Sanjay, P. Santhosh, V. M. Karthikeyan, M. Surendar

Failure Investigation of Single Bolt Glass Fiber Reinforced Polymer Angle Member with Gusset

Plate Under TensSile LOAdS .........ooooiiiiiiiiie e e e e et e e e e e e eeaaeeeeeaseeeeennes 343
R. Krishnasamy, N. Sakthikumar, P. Indhiradevi, P. Gokul Sarathi, R. Siva Sundar, G.
Rameshkannan

Finite Element Analysis of Concrete-Filled Steel Tube Columns Under Uniaxial and Biaxial
Loading using ABAQUS ...ttt ettt st b e bt sttt et e sa et bbbt e eane 350
Siddharth Deswal, Abhay K. Chaubey, Ravi Malik, M. Irfan Ansari, Ashok K. Mishra



Characterization of Concrete with Nano-TiO, Particles using Compression and FTIR Methods.................... 358
R. Mohanraj, Nitin Sharma

Risk Based Work Selection Method for Structural ANOMALIES ..........c.evviiiiiiiiieiie e 365
Rajesh Dube

Seismic Performance Analysis of Steel Building with Diverse Structural System: A Comparative
Rishi B. Mathur, Nirendra Dev

Assessment of Artificial Intelligence (Al) Techniques for Estimating the Property of Strength of
GCOPOLYIMETS COMNCIELE ....euvvivieitieiieieeteettesteesteeteesbesstesttesseesseesseesseessesseesseesseesseessasssesssesseesseassesssesseesseesenssens 380
Indu Sharma, Ritesh K. Roushan, Nitin Dahiya

Interpretable Ensemble Machine Learning Models for Prediction of Shear Strength of Concrete
Beams Reinforced with FRP REDar..........ccocciiiiiiiiiiiiccceeee et 386
Rachit Sharma, Arghadeep Laskar

Prediction of Geopolymer Composite Strength using Soft Computing Techniques...........cccocveveverirecrerrerenenne. 394
Sahil Sehrawat, Ritesh K. Roushan, Priyanka Rani

Study of Flash-Based Concrete with Nano-SiO; Particles by Destructive Test..........cccceeveeriiiiniincenienieeene 401
R. Mohanraj, Aryan Katri

Microstructural Study on Resistance to Chemical Attacks and Structural Integrity of Concrete
Durability with Rubber Fine Aggregate and Steel S1ag..........cccvevieiiieiiiiiienieiieeeeee e 409
R. Mohanraj, Rishab Bansal, G. Karthikeyan, A. Sree Rameswari

Loosened Bolt Detection in Steel Joints using Deep Learning Techniques..........cccceeveeiinieniieniieienienieneee, 417
Anjireddy Mummadi, Mallika Alapati, T. Omeshwari, Shivani Abboju, P. Arun, D. Venkatesh

Enhancing Concrete Properties Through Supplementary Cementitious Materials and Predictive
IMOACIING ...ttt ettt ettt e et e st e e beesbeesaesstesseesseenseesseassesssesssesseenseanseasseessenseenseenseensenssenssenseenses 424
R. Ashwathi, R. S. Soundariya, M. Nivaashini, R. M. Tharsanee, A. Dinesh

Predictive Modelling for the Material Optimization of High Strength Concrete using ML ............ccccoeveneeee. 432
Abdul Musavvir, Dharun Vikash, Kabilan, Sathish Kumar, S. Lavanya Prabha

Machine Learning Based Compressive Strength Prediction Model for Lime Mortar using
Supervised Learning AIZOTIERINS ......cc.coiriiiriiiiiiere ettt sttt ettt sae e enees 440
N. V. Santhosh Kumar, M. Surendar, V. Sindhu, V. Ragavan, S. Lavanya Prabha

Corrosion Assessment using Image Based Deep Learning Models...........ccoevveviiieiiiiiiieneenieeie e 447
Bagathi Harshavardhan, Mallika Alapati, Alapati Rahul, Lemuel Sathwik

Compressive Strength Prediction of FRP Confined Concrete using Machine Learning Based
N. Vignesh Kumar, Ruhul A. Mozumder, Nirban Laskar

Machine Learning-Based Prediction of Concrete Compressive Strength Incorporating GGBS ...................... 461
C. Vihas, P. Rama Rao, D. L. M. Santosh Kumar, V. V. S. Reddy, N. Abhilash

Structural Health Monitoring of Cold Water Pipeline in Desalination Plants using Fiber Bragg
GTATINE SCISOT ... .teutieutteuteetteeteerte et et e et et e eete e et em e esteeseeesee bt enbeemseemeeeaeeeseenseemteemteemeeeseeabeebeenseemeesmteeneenseanseeneeas 469
T Ramya, G. Dhinesh, S. V. S. Phani Kumar



Advanced EMI-Based Evaluation of Structural Damage in Composite Fibre Concrete with
Integrated PieZOCIECIIIC SENSOTS ... .ceuiiuiieeiitieti ettt ettt ettt et e bt e e et e e e sbeesbe e st eneeeneeeneeeseeseeneeas 477
Maheshwari Sonker, Rama Shanker

Experimental Investigation on Bacterial Concrete with Zeolite for Structural Health Monitoring
A PPIICALIONS. ... eevieiieie ettt et et et e eb e et e ettesteesteebeesseessesseesseasseesseasseassasssesssesseesseesseesseesseessenseesseesseessenssesseennes 485
K. Vijaya Sundravel, P. Vijayaprasanna, P. Mageshkumar, S. Arulmozhi

Integrating a BIM-Based Approach to the Planning, Analysis, and Sustainable Design for a Modern
HOSPItAl BUILAING +..veeeieiie ettt ettt ettt e e st e bt et e e b e e e e eneeeneesnee st enseenseensesneesneennes 493
V. Dharshan, Bogineni H. Chowdary, Kevin Sunny, Kartikaya Gupta, V. R. Prasath Kumar

Influence of High-Volume Fly Ash and Silica Fume on the Behaviour of Self-Compacting Concrete............ 501
Shashikant Kumar, Nitish Kumar, Vijay Kumar, Atul K. Rahul, Akash Priyadarshee, M. Irfan
Ansari

Enhanced Mechanical and Flexural Performance of M40 Concrete with Hybrid Fibers and Fly Ash
S TS0 10 T 4 L OO UTOSUR 509
Vudata H. Sai, N. Lingeshwaran, S. Pratheba, B. V. Lakshmi

Partial Replacement of Fine Aggregate with Saw Dust in CONCIEte .........cccuevievierinenerinieieienenene e 517
Rakesh Kumar, M. Daniyal, Ritesh K. Roushan

Experimental Investigation of PET Integrated Geopolymer CONCIete ..........ccceeveevirrierienienienieeieeieseeseene 525
P K. Janani, B. V. Kabilan, A. Kanimozhi, G. Prabha

Investigating the Effectiveness of Different Shear Reinforcement Configurations on the Shear and
Flexural Behaviour 0f RCC BEAIMS ......cc.ceuiiiiiriiniiiiiniiniieteteteteste sttt ettt ettt s sae e eae 533
P. Saravanakumar, M. Pon Ilango, G. K. Abinaya Ishwarya, M. Sanjay, G. Ugesh, S. Pravin

Influence of Cenosphere on Mechanical Properties and Rheological Behavior of Portland Cement............... 540
G. K. Arunvivek, C. Pradeepkumar, P. Vensheeba Delin, A. Jebajeslin

Performance of Sustainable Concrete Incorporating Bagasse Ash, Foundry Sand, and Steel Fibres............... 548
V. Ragupathi, K. Angu Senthil, R. Jagadeesan, S. Arulmozhi

Thermal Performance of Cement Mortar Incorporating Expanded Vermiculite as Partial Fine
AGEIEZALE SUDSLITULE ......eiuiiuiiiitiiti ettt ettt ettt e s bttt e bt st es e et e e sb e et e ebeeaeeseeneensensebesbesbeeneeneenee 556
M. Sreegovind, K. M. Mini

Role of Eco-Friendly Materials for Sustainable Drainage System — A REVIEW ........cccceerveieieninencneneeenn 564
Charumathi Manickam, Gajalakshmi Pandulu

Performance of Electro-Mechanical Impedance Technique for Detection of Moderate and Severe
DAMAGES ..o ettt ettt et et ettt et ettt st e e bt e s bt e ea b e et te e bee e baeeateesabeeeabeeebeeenbeesnbeeenbeeebeeenne 572
Anubhav K. Singh, Hemant S. Parihar, Rama Shanker

Evaluation of Threshold Level of Change in Impedance Signature for Incipient, Moderate and
Severe Damages in Structural SYSTEIM.......ccuiiiiiiiiieieeie ettt sttt ettt e et esae et e teeneeas 580
Arpit Singh, Hemant S. Parihar, Rama Shanker

Performance of Eco-Sustainable Geopolymer Mortar with Neem Fibre.........ccccoovvviiiiinienienieieee e, 588
E. Kavitha, M. Seenirajan, R. A. Shivasakthivadivelan, R. Udhayasakthi, L. Reena, Nisha
Thakur

Effect of Cable Stiffness on the Responses of a Cable Stayed Bridge ..........ccceeveeiieiieiinienieeeeeeeeee 596

Jaiyash Jaiswal, P. K. Mehta, Goutam Ghosh



Effect of Floor Area Ratio Reduction on the Fundamental Period of RC Buildings on Flat and

N (o) 01T I S 211 ORI 604
Arijit Banik, Tusar Chakma, Prakash Debbarma, Biplab Das, Roveto Sapu, Joydeep Nath,
Souradeep Deb, Bikash Tripura

Performance Evaluation of Concrete with Varying Proportions of Marble Dust as Partial Cement
SUDSTIEULE ...ttt ettt ettt et b e eh e eb e st e s et et e bt eh e eb e e st es e et e b e ebeebeebeeb e eseentemsenb et e ebeebeeneeneense e ensenee 611
Abhijeet Singh, Priyanka Singh, Bashar S. Mohammed

Performance Evaluation of Banana, Coir, and Jute Fiber Reinforced Epoxy Composites for

Sustainable Construction APPLICATIONS ......cc.ueiuiiriirtieieeie ettt sttt e sttt ettt e et e saeenteeteeneeas 619
Karthick Rasu, P. Nedunchelian, K. Harishankar, S. Yogesh Babu, M. Sriraam, G. Gokula
Venkatesh

Assessing the Strength, Characteristics of Geopolymer Aggregate using Bottom Ash...........ccccoeevveeveviennnnnne. 627

S. Muhibur Rahman, C. Sedhu Rajan, K. Angu Senthil, S. Arulmozhi, P. Mageshkumar

Experimental Investigation on Utilizing Treated Dyeing Effluent in Utility Blocks.........cccoceeiiiiiiiencnene. 635
G. K. Arunvivek, Jabar A. Bari, S. C. Sarathkumar, K. Jeevanandan

Manufacture of Artificial Aggregates using Alkaline Solution at Different Curing Temperature and
Studying Their Properties in CONCTELE .........cc.ceuerierriririiririnietetentesteste sttt see st sttt e sresbesaeeaeenees 642
M. Maahira, Neethu K. Pradeep, P. R. Jeshva, M. Siva

Sustainable Unburnt Bricks Manufactured using Construction Demolition and Industrial Wastes.................. 650
M. Vignesh, I. Yamini Sreevalli

Sustainable Geopolymer Paver Block using Waste Foundry Sand...........cccceceveviininininnienincninncneeeeneee 658
Hariharan Kannan, Ganeshprabhu Parvathikumar, E. Kavitha

An Analysis of Phase Change Materials (PCM) for Eco-Friendly and Energy-Efficient Buildings ................ 666
R. Greesan, M. Ravichandran, S. Abirami, S. Dinesh Kumar

Statistical Interpretation of Strength Data for High-Volume Fly Ash Concrete — A New Mix
Proportioning TECHANIQUE .......c..oouiririririei ettt sttt sttt et e se et bbb eaeeane 674
Saurav Kar, Saptarshi Das, Akash Pradhan, Anup K. Mandal, Sujoy Biswas

An Assessment of the Mechanical and Durability Capabilities of Geopolymer Concrete ...........cceeveeeveneenne. 682
Ravi Malik, Abhay K. Chaubey, M. Irfan Ansari

An Experimental Investigation on Mechanical Properties of Cenosphere Based Concrete ............coccoevueneeee. 690
J. Arun Prasad, B. Anukarthika, P. Lingeshkumar, R. Felixnikeshraj, S. Renuga Devi

Leveraging Marble Powder for Enhanced Structural Performance and Mitigation of Carbon
EMISSION 11 CONCTELE. .....eutetitietiitieiieteterte sttt ettt et e et bbbt eat e st et et e sbe s bt e bt esees b et e benbesbeebeeaeenee 698
R. Ashwathi, A. Mohanraj

Author Index





