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SEISMIC DAMAGE CHARACTERISTICS AND FRAGILITY OF
SUSPENDED CEILINGS IN CHINESE PUBLIC BUILDINGS

LI Qi-qi, QU Zhe , XIE Quan-cai , WANG Duo-zhi
(Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics,

China Earthquake Administration, Sanhe, Hebei 065201, China)

Abstract: The suspended ceilings in buildings are vulnerable to the falling of components such as ceiling tiles
and light fixtures in earthquakes. These may lead to economic loss and hamper the quick recovery of the
occupancy of buildings after earthquake. Based on the field investigation data on suspended ceilings due to
Lushan earthquake of M7.0 in 2013, the seismic damage characteristics of the suspended ceilings in public
buildings in China is investigated. The seismic fragility curves are established for suspended ceiling in China in
terms of the tile falling ratio and peak floor acceleration under the ‘quick recover’ and ‘hard to recover’ damage
states, and compared with the existing fragility curves in the literature for ceilings in the US. The results suggest
that the suspended ceilings in China are more vulnerable than that in the US counterparts and the components near
the corners and edges are easier to be damaged. The ceilings exhibited a 50% probability of exceeding the ‘hard to
recover’ damage state when the floor peak acceleration is approximately 1.1 g.
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Fig.1 Basic components of common integrated ceiling systems in China
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Table 1 Details of suspended ceiling samples
T JRTEEES e b St F 2 FrAERE WAmM®  BMR /(%) PFA/g
1 KMHPRERE = RO IE 3 1 72.0 5.7 0.508
2 KA B BUR ReR ) 6 1 19.4 38 0.553
3 M2 R RUE AL R X HE 3 3 2153 14.1 0.781
4 F B NRERE T2 7oA B L] 4 1 170 100.0 0.853
5 XA BB BUF B HE 4 1 133.6 14.6 0.894
6 Pl A — PR B HE 3 1 74.9 13.5 0.906
7 LB AL — S B 1E 3 1 522 58.8 0.906
8 Gk 2 U e 7 HE 4 1 389 1.8 0.911
9 EANIE=YNEP T EAIEA HE 4 4 227.5 23.6 0.942
10 VallIE=Y N4 7R B HE 5 2 91.1 16.5 0.950
11 FLET A PR B 5 7 3 64.8 31.1 0.968
12 FLE A PR 5 7 3 60.8 9.7 0.968
13 YAREIN S 2 Y AREZ 1E 2 1 25.9 76.2 1.002
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15 Pl AN RERZ T2 P BH ) 4 2 106.0 100.0 1.024
16 PG AAS R4S ot PSR HE 1 1 88.9 15.8 1.033
17 FLE A PR B Lo} 7 5 432 14.2 1.162
18 Y AREPNERFH yARES HE 2 2 432 80.8 1.336
19 FOLE T H L B 5y 7 7 66 100.0 1.355
20 Pl B HL L B R By 7 7 153 100.0 1.355
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Fig.2 Seismic intensity map near epicenter of Lushan
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Fig.3 Collapse ceilings in Lushan earthquake
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