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INNOVATE CFS SEISMIC
DESIGN DETAILING

DESIGN 
BARRIERS

•65ft height limit in 
SDC D,E,F restricts 
application
•Highest capacity steel 
sheet shear wall in 
AISI S400-15 creates 
structural limits
•High overturning 
moment demands 
lead to impractical 
chord stud design

ENGINEERING 
SOLUTIONS
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N-S Shear walls: 
Continuous tension 
tie-rod sandwiched 
between end posts 

(West coast preference 
in construction)

E-W Shear walls: 
Hold-down or 

plate connected 
end posts

(East coast preference 
in construction)
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Live Fire Test 
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EVALUATE FUNCTIONAL 
RECOVERY NEEDS

•Steel sheet sheathed 
shear walls beyond 
AISI S400 capacities
•HSS columns and 
built-up stud packs as 
chord elements
•Multi-story details 
include hold-downs 
and tension tie-rods in 
orthogonal directions

High precision, Low waste, Rapid construction 

INNOVATIVE 
STRATEGY

•Improved constructability in controlled 
environment leading to tighter building 
envelopes and higher energy efficiency 

•Combined with dry floor solution (structural panel 
on joists) for fast construction

•Module strength/stiffness 
needs for damage-free 
transportation without 
significant weight increase

•Phenomenological and 
high-fidelity modeling

ENABLE MODELING FOR
BUILDING DESIGN

Seismic Analysis Beyond ELF Procedure

Integration of Nonstructural Components & Systems (NCSs)

•Examine evolution of damage
in a real building system
under multi-directional
seismic excitation
•Understand damage levels
as function of engineering
demand parameter 
•Development of improved and 
accurate fragilities
•Improve downtime and financial 
loss estimates

Seismically Resilient Stairs

Fire Sprinkler 
SystemDoors & Window Glazing

Flexible Gas Piping
Building Envelope: Interior & 
Exterior Insulation Finishes

NEED FOR 
UPDATE

OBJECTIVES

BUILD MULTI-HAZARD 
RESILIENCE

•Post-earthquake structural 
fire performance evaluation
•60min duration burns using 
wood cribs and furniture
•Non-intrusive, real time 
remote sensing using UAV

July’24: Construction Begins 
Mar’25: Seismic Test Program 
May’25: Live Fire Test Program

•FEMA P-58 limitations for fragility of CFS framing
•NCS fragility information based on expert judgement, 
reconnaissance reports, and decade+ old studies;
not system-level experiments
•Missing newly developed resilient component options
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