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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.

Schematic of load path on perimeter-fixed ceiling

Typical drywall damage in Damage to ceilings and Typical ceiling damage in
February 2011 services and facilities in February 2011
Christchurch earthquake 2013 Seddon earthquake Christchurch earthquake
(S. Tasligedik) (T. Johnson) (R. Dhakal)

Analytical fragility curve for
How do NSEs work?: OTWYV]PUN V\Y \UKLYZ[HUKPUN VM [OL ILOH]PVY V Merimeterfixed ceiling
the systems, their capacity, demands and interactions with other NSEs
and structure through experimental work seems to be the first step into
[OL WYL]JLU[PVU VM SVZZ PUJ\YYLK I 5:,Z

Inconsistency in recommendations: /HJPUN OHK [OL VWWVY[\UP[ [V
interact with ceiling industry, manufacturers and contractors, it was

. Mblat there are concerns about the consistency of the presented
work and enroraggaent of the minimum requirements.

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

ﬂ Simplified estimate of demand and capacity in suspended ceilings
backed up with experimental results from shake table tests
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Comparison between predicted and
measured force in ceiling grid
members in perimeter-fixed ceiling
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Shake table and test frame in
UC Structures Lab
JVT LOLURWP]L KLZPNU HUK PUZ[HSSH[PVU JOLJRSPZ]
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PU RLZPNQ HUK PUZ[HSSH[PVU IHZLK VU [OL JHWHJP[
HZPLX [V LMHS\H[L [OL QVI KLSP]JLYLK O[ HSZV

\HS QVTWIRP[PVU HTVUN JHYPV\Z THU\MHJ[\YLYZ Load cell used
for measuring
axial force in
KKYLRZLZ QLLKZ VM JVTTVU WYHJ[PJL HZ ~LSS ceiling grids

from the structure

n7YV]PKPUN HUHS [PJHS MYHNPSP[ PUW\[ MVY LZ[PTH] Vegting ¥ grgposed low-damage system: Isolating ceiling
incurred by NSEs

Perimeter

isolation foam \

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.

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

Exterior and interior views of the ceiling and drywall specimen

Design and installation recommendation leading to a
consistent practice

For who?
Ceiling & wall industry — Designers — Tenderers — Clients
Other researchers working in related areas
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