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Mohammed Eladly eladly@jhu.edu Benjamin 

Schafer
Evaluation of deflection 
amplification factor for 
cold-formed steel shear 
walls

To date, there is no comprehensive study evaluating the 
deflection amplification factor (DAF) for cold-formed steel shear 
walls. With this end in view, an exhaustive numerical parametric 
analysis of the DAF for cold-formed steel shear walls was carried 
out. A total of 276 cold-formed steel shear walls are considered, 
for each nonlinear and linear time history analyses for 44 
significant earthquake ground motions were conducted using 
single-degree of freedom (SDOF) models constructed by 
OpenSees. In these models, the actual responses of the 276 
walls, obtained from experimental studies, were used while 
defining the material parameters to ensure the walls’ behavior are 
accurately represented. The DAF are calculated based on the 
numerically-generated data and then compared against that 
recommended by ASCE 7-20.



Hyeyoung Koh hyeyoung.koh@wisc.edu Hannah 
Blum

Design of Structural 
Steel Hollow Sections 
using Machine Learning 
Techniques

This study proposes a unified data-driven approach to predict the 
capacity of steel square- and rectangular hollow section members 
subjected to compression. The database is obtained from 
multiple previously published studies and accounts for a range of 
member slenderness, steel grades ranging from normal to high-
strength, and both hot-rolled and cold-formed formation 
processes. Three machine learning algorithms are evaluated to 
examine the buckling strength estimation. Comparisons between 
the three model outputs are discussed as well as a comparison 
of the capacities derived by AISC 360 and the predicted capacity 
from the proposed machine learning models. The results of this 
study provide suggestions for future implementation of machine 
learning-based structural design.

Chenzhi Ma cma31@jhu.edu Thomas 
Gernay

Ductile fracture of 
advanced high strength 
steel alloys at elevated 
temperatures

Considered in this project is the ductile fracture of the cold-
formed advanced high-strength steels (AHSS) with nominal yield 
stress 825 MPa as well as conventional steels (high-strength low-
alloy (HSLA)) with nominal yield stress 340 MPa at temperatures 
ranging from 20 °C to 700 °C under different stress state, which 
aims at predicting the ductile fracture of steels under different 
stress states. A series of experimental investigations are carried 
out to find out information on the fracture locus of the steels for a 
wide range of stress triaxiality values. Furthermore, corresponding 
numerical simulations of the tests are conducted by ABAQUS to 
get the equivalent strain when the fracture is initiated. Based on 
the experimental and numerical results, it is found that stress 
triaxiality and equivalent strain are the two most important factors 
governing ductile fracture formation of steels under different 
temperatures, and new predictive models are proposed to predict 
the ductile fractures of cold-formed advanced high-strength 
steels at elevated temperature up to 700°C.



Xia Yan xyan18@jhu.edu Thomas 
Gernay

Performance-based 
structural fire design of a 
prototype metal building

For cold-formed steel structures, performance-based design for 
fire conditions has rarely been applied in the US, and there lacks 
guidance in standards. This presentation will describe the 
application of a performance-based structural fire engineering 
approach to cold-formed steel assemblies of a metal building, 
following the newly proposed Appendix 4 to AISI S100 on 
‘Structural Design for Fire Conditions’. The evaluation of the 
performance of the column assemblies in fire conditions is 
conducted step-by-step by analysis including the definition of 
performance objectives, design-basis fires, thermal analysis, and 
mechanical analysis. As several of the studied assemblies do not 
correspond to qualified UL assemblies, the study illustrates how 
analysis methods can be used to study variations of qualified 
assemblies to determine appropriate adjustments in fire 
protection and propose solutions that are innovative and 
optimized for a specific project.

Hruthik Yelmagandla HruthikYelmagandla@my
.unt.edu

Cheng Yu Behavior and Strength of 
Cold-Formed Steel 
Framed Shear Walls 
Sheathed by MgO Board

The research experimentally investigated the behavior and shear 
strength of cold-formed steel framed walls sheathed by ½” 
Magnesium Oxide board.



Zhidong Zhang zhidongzhang@jhu.edu Benjamin 
Schafer

Impact of Detailing on the 
Lateral Performance of 
Cold-Formed Steel 
Framed Walls

The main objective of this study is to investigate the impact of 
structural and non-structural detailing that is not directly 
accounted for in conventional lateral strength and ductility design 
of wall-lines constructed of cold-formed steel (CFS) framed steel 
sheet shear walls. A key structural detail that commonly occurs in 
wall-lines, but not in shear wall testing, is the presence of a 
heavy ledger track attached along the top of the wall, as this 
facilitates connection of the floor system with the wall. A key non-
structural detail, which will impact the wall-line’s lateral 
performance, is the presence and type of finish system (e.g., 
gypsum board). Herein, a numerical study employing OpenSees 
is validated and exercised on wall-line models with or without 
ledger tracks as well as with or without finish. Modeling results 
predict the degree by which both strength and ductility of wall-
lines increase due to the presence of a ledger track and/or finish 
system. The strength increase can be attributed to the 
engagement of ledger track-to-stud connection moment 
resistance and additional direct shear resistance provided by an 
applied finish layer. The developed OpenSees model is able to 
capture the impact of detailing and can be incorporated into 
building-level simulations. 

Chu Ding chud@jhu.edu Benjamin 
Schafer

Interaction of Local and 
Distortional Buckling of 
Advanced High Strength 
Steel Lipped Channels

The objective of this study is investigating the buckling behaviors 
of advanced high strength steel (AHSS) lipped channels under 
two loading conditions: pure compression and pure bending 
(major axis). The existence and extent of the local-distoritonal 
buckling interaction is compared across various cross section 
geomeries and yield stress levels. The findings of this study 
advance the understanding of local-distortional buckling 
interaction under the context of high slenderness. 

Hernan Castaneda hcastaneda@umass.edu Kara 
Peterman

Cantilever test of cold-
formed steel diaphragms 
sheathed with steel deck

This research is aimed to expand the characterization of the 
lateral response of CFS diaphragms sheated with steel deck via 
a full-scale experimental test program. Comparison with current 
design methods are presented.



Divyansh R Kapoor dkapoor@umass.edu Kara 
Peterman

Numerical simulation and 
calibration of models to 
capture the impact of 
end bearing condition on 
axial capacity of 
unsheathed, full height, 
cold-formed steel wall 
assembles 

Cold-formed steel wall assemblies placed at, near, or over the 
slab edge experience a reduction in axial capacity due to the 
non-uniform bearing conditions provided by the concrete slab 
edge. To capture the impact of these end bearing conditions on 
the axial capacity of unsheathed, full height (91 inches), cold-
formed steel stud-track wall assemblies, high fidelity finite element 
analysis models are developed and calibrated to experimental 
testing. This presentation briefly discusses experimental results 
and the calibration methodology used to capture the impact of 
end bearing condition on axial capacity of the wall assemblies.

Omkar Tawade omkartawade99@vt.edu Matthew 
Eatherton

Verifying composite 
beam action in 3.5" and 
4" steel decks

The research is in its early stage, where we are coming up with a 
new test setup to test the strength of shear stud and evaluate 
the the composite action in 3.5" and 4" steel decks.

Damir Akchurin akchurd1@jhu.edu Benjamin 
Schafer

Optimization of cold-
formed steel members 
considering reduced 
stiffness and strength 
due to cross-sectional 
instabilities

The objective of this research is to advance a solution scheme 
that produces a family of optimized thin-walled cold-formed steel 
lipped channel sections for compression and/or flexural 
applications. Similar research was completed in the past to 
optimize cold-formed steel sections using only strength 
constraints for a broad set of axial (P) and bending (M) load 
demands. In this new study, the algorithms are extended to 
include stiffness constraints to address both serviceability and 
strength. The stiffness constraint is driven by a novel method for 
estimating effective moment of inertia (Ieff) due to cross-section 
instabilities.

Rajshri Chidambara
m Muthu 
Kumar

rchidam3@jhu.edu Benjamin 
Schafer

Fastfloor Commercial: 
Evaluation of Modular 
Steel Plate Floor 
Assemblies

This project is focused on investigating the structural behavior of 
a newly proposed modular steel plate floor assembly for use in 
commercial settings. Finite strip analysis is being performed on 
the prototype structure under uniform moment and the local and 
global buckling shapes are assessed with the help of the CUFSM 
(Confined Unconfined Finite Strip Method) software. Further, 
detailed finite element analysis of the prototype will be performed 
in ABAQUS, along with evaluation of vibration, fire and acoustic 
performance in accordance with the AISC design guides.



Sheila Ariana sariana@umass.edu Kara 
Peterman

Cyclic performance of 
fiber-cement-board cold-
formed steel connections 
with varying edge 
distance

This study aims to assess the impact of edge distance on the 
performance of CFS studs sheathed with fiber cement board 
subjected to cyclic loads. The experimental specimens are 
designed to represent a slice of a shear wall, and contain two 
studs sheathed on both sides with two panels. Eight fasteners 
connect the panel to the stud. Steel thickness, fastener type and 
fastener edge distance are varied to determine the performance 
of the connections.

Jiachen Zhang j-charlie-
zhang@ucsd.edu

Tara 
Hutchinson

Initial Seismic Analysis of 
the 10-Story CFS-
NHERI Test Building 
Slice

A 10-story cold-formed steel building is sheduled to be tested on 
the newly upgraded 6-DOF Large High-Performance Outdoor 
Shake Table (LHPOST6) at the University of California San 
Diego. A simplified pancake model is developed in OpenSees to 
predict the dynamic characteristics and to simulate the responses 
under nonlinear static analysis and dynamic response history 
analysis. The simplified pancake model provides a fast 
computational turnaround time, while effectively capturing the 
characteristics and providing reasonable estimates of the 
responses.

Ed Sippel esippel@wisc.edu Hannah 
Blum

Imperfection Analysis of 
In-Situ 3D 
Measurements of 
Stainless Steel Unequal-
Leg Angles for 
Computational Modeling

For this study, a series of hot-rolled stainless steel unequal-leg 
angle specimens were scanned prior to compression testing. The 
scan data was analyzed to define the imperfections for 
implementation in finite element models of the experimental 
series. A simple, flexible scanning procedure was developed to 
correct scan misalignment while readily fitting members ranging 
from one to four meters long. The resulting scan information was 
processed to determine global translational and rotational 
imperfections for each member. Overall, the handheld 3D laser 
scanner proved to be an effective and efficient method to 
measure initial member imperfections in metallic members.



Hollis Caswell hcaswel2@jh.edu Benjamin 
Schafer

Fast floor construction of 
residential buildings 
using cold-formed steel 
decks and fiber-
reinforced structural 
panels

High efficiency floor systems satisfying structural and 
serviceability performance and providing ease of construction 
could significantly impact the quality and cost of buildings. Many 
of the traditional floor systems require cast-in-place concrete and 
most of the new floor systems are proprietary resulting in 
additional costs. The Fastfloor residential project explores a new 
non-proprietary design using two cold formed steel profiled decks 
connected with self-drilling screws to form a cellular deck that is 
topped with fiber reinforced structural panels without any cast-in-
place concrete. Through a series of six four-point bending tests, 
the impact of fully and partially composite deck-to-structural panel 
connections are being explored. This paper investigate how the 
deck and structural panel interaction impacts capacity, stiffness, 
and failure mode of the new floor system. The results have 
shown using the structural panels could increase the ultimate 
strength up to 50%.

Amanpreet Singh ams082@eng.ucsd.edu Tara 
Hutchinson

Finite Element Modeling 
and Validation of CFS-
HUD 6-story Test 
Building

The objective of this study is to present a simplified pancake 
model developed in OpenSees that can be employed to predict 
the seismic response of light-framed Cold-formed steel buildings. 
The developed finite element model, which uses non-linear 
hysteretic springs for shear wall and uplift restraint elements, is 
validated against the experimental seismic response of the CFS-
HUD six-story test building tested at the Large High Performance 
Outdoor Shake Table (LHPOST) at UC San Diego. The validated 
numerical model will be used to predicting the seismic response 
of the CFS-NHERI 10-story test building.


