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SSRC Annual Stability Conference 2022 

Session SS1 – STABILITY OF STRUCTURAL MEMBERS 

� Local Buckling Expressions for Lipped Channels...1 
Muhie Dean Ahdab, Astrid Fischer, Chu Ding and Benjamin Schafer, Johns Hopkins University, 
Baltimore, MD; Bob Glauz, RSG Software, Overland Park, KS 

� Exploring Machine Learning for Predicting Elastic Buckling and Ultimate Moments of Steel 
Decks in Bending...18 
Vitaliy Degtyarev, New Millennium Building Systems, Columbia, SC 

� Cold-Formed Steel Corrugated Sheet Shear Wall with Special Energy Dissipation Bracing...36 
Cheng Yu, University of North Texas, Denton, TX; Yu Tian and Wenying Zhang, Beijing University 
of Technology, Beijing, China 

� Buckling Analysis of Castellated Steel Beams Using Inverse Eigenvalue Beam Element...50 
Soumya Prakash and S. Arul Jayachandran, Indian Institute of Technology, Madras 
 

Session S1 – ADVANCES IN STABILITY ANALYSIS 

� Constrained Finite Element Analysis with Displacement Mapping: Application to Thin-Walled 
Members with Holes...58 
Trung Hoang and Sandor Adany, Budapest University of Technology and Economics, Budapest, 
Hungary 

� Finite-Element Simulation of Ductile Crack Propagation in Steel Structures...73 
Andrew J. Ziccarelli and Gregory Deierlein, Stanford University, Stanford, CA; Xai Lao and Amit 
Kanvinde, University of California, Davis, Davis, CA; Vincente Pericoli, Sandia National 
Laboratories, Livermore, CA 

� Flexural Strength Prediction for Cold-Formed Steel Sections Unsymmetric About the Axis of 
Bending...85 
Robert S. Glauz, RSG Software, Inc., Lee's Summit, MO; Benjamin W. Schafer, Johns Hopkins 
University, Baltimore, MD 

� High-Fidelity Modeling of Fracture-Critical Welded Steel Beam-to-Column Connections and 
Their Impact on Earthquake Stability of Buildings...94 
Francisco A. Galvis, Gregory Deierlein, and Wen-Yi Yen, Stanford University; Carlos Molina Hutt, 
The University of British Columbia 
 

Session S2 – STABILITY OF PLATES AND SHELLS 

� Simulation of Compressive Strength of Wall Studs Cold-Formed from Advanced High Strength 
Steel...111 
Chu Ding and Benjamin Schafer, Johns Hopkins University, Baltimore, Baltimore, MD; Yu Xia and 
Hannah Blum, University of Wisconsin-Madison, Madison, WI; Damir Akchurin and Zhanjie Li, 
State University of New York Polytechnic Institute, Albany, NY; 

� Cold-formed Steel Strength Predictions for Torsion...126 
 Yu Xia, Robert S. Glauz, Benjamin W. Schafer, Michael Seek Hannah B. Blum 



� Sensitivity of Post-Buckling Behavior of Single Layer Reticulated Shells to Loading and Member 
Imperfections...142 
Aswin Kumar Jeyabalan, The Hong Kong Polytechnic University, Hong Kong; Raghavan 
Ramalingam, National Institute of Technology Tiruchirappalli, India 

� Probing the Buckling of Axially Compressed Cylindrical Shells: Stability Landscape and 
Nondestructive Prediction...157 
Kshitij  Kumar  Yadav and Simos  Gerasimidis, University  of  Massachusetts,  Amherst; Nicholas  
L.  Cuccia, Harvard  University, Cambridge; Emmanuel Virot, Ecole  Polytechnique  F ́ed ́erale  de  
Lausanne,  Lausanne; Shmuel  M.  Rubinstein, The  Hebrew  University  of  Jerusalem, Jerusalem 
 

Session S3 – STABILITY OF FLOOR AND ROOFING SYSTEMS 

� Verification and Validation of a Nonlinear Analysis Model for Ponding...165 
Mark D. Denavit and Michael Scott, University of Tennessee, Knoxville, Knoxville, TN; Minjie Zhu, 
Oregon State University, Corvallis, OR 

� Impact of Attachment Pattern on the Out-of-Plane Buckling Capacity of Light-Gage Corrugated 
Steel Decks...178 
Divyansh Kapoor and Kara D. Peterman, University of Massachusetts, Amherst 

� Exploring the Effects of Clip Flexibility on the Behavior of Standing Seam Diaphragms to Brace 
Cold-Formed Steel Purlins...190 
Michael W. Seek, Old Dominion University, Norfolk, VA 
 

Session S4 – STABILITY OF BEAMS AND GIRDERS I 

� Lateral-Distortional Buckling of Steel-Concrete Composite Beams: Kinematics, GBT 
Constrained Modes and Analytical Formulae...206 
Kim Rasmussen and Mani Khezri, The University of Sydney, Sydney, Australia; Benjamin W. 
Schafer, Johns Hopkins University, Baltimore, MD; Hao Zhang, Northwestern University, 
Evanston, IL 

� Potential for Using Tubular Sections in Open Web Steel Joists...241 
Hollis L. Caswell V, Johns Hopkins University, Baltimore, Maryland; Ronald D. Ziemian, Bucknell 
University, Lewisburg, Pennsylvania 

� Combining Shell and GBT-Based Finite Elements: Large-Displacement Elastoplastic Analysis...257 
David Manta, Rodrigo Gonçalves, and Dinar Camotim, Universidade Nova de Lisboa, Caparica, 
Portugal 
 

Session S5 – STABILITY OF BEAMS AND GIRDERS II 

� A Theoretical Study on Distortion Induced Fatigue of Slender Web Curved I-girders subjected 
to Pure Bending...294 
Mehran Jalali Moghadam, Justin Marshall and James Davidson, Auburn University, AL 

� Buckling Behavior of Open Web Steel Joists and Joist Girders...308 
Edward J. Sippel and Hannah Blum, University of Wisconsin-Madison, Madison, WI; Ronald D. 
Ziemian, Bucknell University, Lewisburg, PA 



 

Session S6 – STABILITY OF COLUMNS 

� DSM-Based Design Approach Against Flexural-Torsional and Global-Global Interactive Failures 
in CFS Columns...328 
Elisa Losada Cerqueira and Alexandre Landesmann, Universidade Federal do Rio de Janeiro, Rio 
de Janeiro, Brazil; Dinar Camotim, André Rafael Dias Martins, and Pedro Borges Dinis, 
Universidade de Lisboa, Portugal 

� Lacing and Unsupported Chord Stability Characteristics in Short CFS Built-up Columns : Tests, 
FEA and Design Aspects...377 
M. Adil Dar, Dipti Ranjan Sahoo and Arvind K. Jain, Indian Institute of Technology Delhi, New 
Delhi, India; Abhishek Verma, National University of Singapore, Singapore 

� Effect of Unsupported Chord Slenderness on the Buckling Strength and Stability Response of 
CFS Battened Columns...390 
M. Adil Dar, Abhishek Verma and Pang Sze Dai, National University of Singapore, Singapore; M. 
Anbarasu, Government College of Engineering Salem, Tamil Nadu, India; A.R. Dar, National 
Institute of Technology Srinagar, J&K, India 

� DSM-Based Design Proposal for CFS Columns Failing in Local-Distortional Interactive Modes...402 
André Dias Martins, Dinar Camotim and Pedro Borges Dinis, Universidade de Lisboa, Portugal; 
Ben Young, The Hong Kong Polytechnic University, Hong Kong 
 

Session S7 – Stability of Beams and Girders 

� Global and Local Buckling Interaction of Welded Box-Section Columns...425 
Mohammad Radwan, Balázs Kövesdi and László Dunai, Budapest University of Technology and 
Economics, Hungary.  

� New Developments in the Design of Bolted or Welded Single Steel Angle Members in 
Compression...443 
Markus Kettler, Paul Zauchner and Harald Unterweger, Graz University of Technology, AUSTRIA 

� Design of Cold-formed Steel Built-up Nested Columns Subject to Flexural Buckling...457 
Akshay Mangal Mahar (Joint PhD Student) and Arul S. Jayachandran, Indian Institute of 
Technology Madras, India; Mahen Mahendran, Queensland University of Technology, Australia 
 

Session S8 – STABIILTY OF HIGH STRENGTH AND STAINLESS STEELS 

� Parametric Study on the Local Buckling of High Strength Steel Stub Columns under Axial 
Compression...471 
Dileep Bengaluru Chandrashekhar and Rachel Chicchi, University of Cincinnati, Cincinnati, OH. 

� Stability Considerations of Unequal-Leg Angle Stainless Steel Columns...486 
Max E. Laracuente, Edward Sippel and Hannah Blum, University of Wisconsin-Madison, 
Madison, WI 

� Prediction of the Load-Displacement and Local Buckling Behavior of Hollow Structural Sections 
Using Deep Neural Networks (DNN)...505 
Andreas Müller and Andreas Taras, Institute of Structural Engineering (IBK) 



Session S9 – STABILITY UNDER EXTREME LOADING 

� Strength Evaluation of Steel Columns Significantly Deformed Due to Manmade or Natural 
Disasters...524 
Yongwook Kim and Qian Wang, Manhattan College, Riverdale, NY 

� Nonlinear Dynamic Analysis and Fragility Development of Electrical Transmission Towers 
under Hurricanes...536 
Xinlong Du and Jerome Hajjar, Northeastern University, Boston, Massachusetts 

� Elevated Temperature Effects on Local Buckling of Wide Flange Columns...552 
Nikki Baidar and Rachel Chicchi, University of Cincinnati, Cincinnati, OH 
 

Session S10 – BEEDLE AWARD WINNERS 

� SIPC – A practical geometric nonlinear analysis method for the design of metal structures...564 
Ronald Ziemian and Constance Ziemian, Bucknell University, Lewisburg, PA 

� Unified Stability Design of Steel Structures Using Nonprismatic and Curved Members...578 
Donald White, Georgia Institute of Technology, Atlanta, GA 
 

Session S11 – STABILITY OF FRAMES AND FRAME SYSTEMS 

� The GCM-FE Method for the Advanced Analysis of Steel Frameworks and Connections...601 
Shen Yan, University of Tongji, Shanghai, China; Kim J. R. Rasmussen, University of Sydney, 
Sydney, Australia 

� Analytical Buckling Solutions for Three-Member Space Frames Subjected to Torsional Loading...613 
Mani Khezri, Yang Hu, and Kim J.R. Rasmussen, The University of Sydney, Sydney, Australia 

� Three Dimensional Frame Buckling Benchmark Problems for Direct Analysis Method in 
ANSI/AISC 360-16...633 
Heera M Titus, Arul Jayachandran, Indian Institute of Technology Madras, Chennai, India 
 

Session S12 – STABILITY OF FRAME MEMBERS 

� Optimization of Cold-Formed Steel Members Considering Reduced Stiffness and Strength Due 
to Cross-Sectional Instabilities...648 
Damir Ackurin and Zhanjie Li, SUNY Polytechnic Institute, Utica, NY; Chu Ding and Benjamin 
Schafer, Johns Hopkins University, Baltimore, MD; Yu Xia and Hannah Blum, University of 
Wisconsin-Madison, Madison, WI 

� Stiffness Reduction Factor Requirements for the Stability Analysis of Frames with Rotary 
Straightened W-shapes...665 
Hyeyoung Koh and Hannah Blum, University of Wisconsin - Madison, Madison, WI; Barry T. 
Rosson, Florida Atlantic University, Boca Raton, FL 

� Finite Element Model Based Design Rules for Cold-Formed Steel Storage-Rack Upright Beam-
Columns...684 
Umeshkumar T. Mourya and Arul Jayachandran Sanjeevi, Indian Institute of Technology Madras, 
Chennai, India 



 

Session S13 – SPECIAL TOPICS IN STRUCTURAL STABILITY 

� Is Your Non-Building Structure Suitably Braced: A Third Case Study in a Series...693 
Perry S Green, BNI; Hunter J. Brown, Martin/Martin Consulting Engineers 

� Torsion and Bending in Locally Slender Cross-Section Members...N/A 
Yu Xia and Hannah Blum, University of Wisconsin-Madison, Madison, WI; Benjamin Schafer, 
Johns Hopkins University, Baltimore, MD 

� Flange Local Buckling Strength of Hot-Rolled Steel W-Shape Solar Array Piers Partially Braced...710 
by Soil 
Cristopher Moen, RunToSolve, LLC; Jake Morin and Andrew Thomsen, Structurology Inc. 

� Global and Local Stability of Reticulated Domes Based on the Valency of Structural Elements...720 
Ranjith Kolakkattil and Arul Jayachandran Sanjeevi, Indian Institute of Technology Madras, 
Chennai, India; Konstantinos Daniel Tsavdaridis, University of Leeds, Leeds, United Kingdom 




