
SEISMIC EVALUATION AND DESIGN OF SUSPENDED CEILINGS 
AND LOW-DAMAGE DRYWALL PARTITIONS: AN OVERVIEW

What’s the problem?

Post-EQ damage observations: 

Performance of Non-Structural Elements (NSEs) in September 2010 
and February 2011 earthquakes raised a concern. Considerable repair 
and replacement costs were incurred as well as great financial loss due 
to downtime. Mw 6.5 Seddon earthquake in August 2013 was only a 
confirmation of the issue.

Benefits
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the transfer of demands can be beneficial in designing for the right 
limit state to minimise damage. It can also be used to facilitate a 
better estimation of loss incurred by NSEs. 
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leads to an easier and more consistent design procedure.
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and tenderers.
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as special cases.
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the systems, their capacity, demands and interactions with other NSEs 
and structure through experimental work seems to be the first step into 
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Inconsistency in recommendations: �/�H�]�P�U�N���O�H�K���[�O�L���V�W�W�V�Y�[�\�U�P�[�`���[�V��
interact with ceiling industry, manufacturers and contractors, it was 
noticed that there are concerns about the consistency of the presented 
work and enforcement of the minimum requirements.

Typical drywall damage in 
February 2011 
Christchurch earthquake 
(S. Tasligedik)

Damage to ceilings and 
services and facilities in 
2013 Seddon earthquake 
(T. Johnson)

Typical ceiling damage in 
February 2011 
Christchurch earthquake 
(R. Dhakal)

Anticipated output?
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incurred by NSEs

Schematic of load path on perimeter-fixed ceiling

Analytical fragility curve for 
perimeter-fixed ceiling 

Allowable main tee side length vs. ceiling 
acceleration with 16% failure probability for 

various ceiling weights

Shake table and test frame in 
UC Structures Lab 

Load cell used 
for measuring 
axial force in 
ceiling grids

Comparison between predicted and 
measured force in ceiling grid 

members in perimeter-fixed ceiling

Simplified estimate of demand and capacity in suspended ceilings 
backed up with experimental results from shake table tests

measured <   predictedFF

For who?
Ceiling & wall industry – Designers – Tenderers – Clients 
Other researchers working in related areas
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Design and installation recommendation leading to a 
consistent practice

Isolation foam placed in and filling the perimeter gap

Relationship between frequency and amplitude of input 
acceleration and the peak displacement in fully-floating ceiling.

Exterior and interior views of the ceiling and drywall specimen

Integration and compatibility with other NSEs: Shake table 
tests on suspended ceiling & low-damage drywall partitions 

Testing a proposed low-damage system: Isolating ceiling 
from the  structure

Perimeter 
isolation foam
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