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Abstract: The performance of buildings in the Lushan, Sichuan, Ms7. 0 earth-
quake of April 20, 2013, caused a considerable loss of property. The damage
mechanism is analyzed from the seismic conceptual design and aseismic meas-
ure. Furthermore, the lessons learned from structures and the damage charac-
teristics for typical buildings are summarized. Analysis results show that the
seismic resistance capacity of masonry-timber roof truss buildings and adobe-
wood buildings are generally very poor in rural areas. Strict earthquake-resist-
ant measures are needed to guarantee the seismic capacity of masonry buildings
and masonry-frame hybrid buildings, so that it must be given a reasonable set of
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reinforced concrete constructional columns, ring beams and a reasonable set of
the number of bearing walls as well as the number and location of openings on
bearing walls. The damage of outshoot roof staircases and adding story caused

by whipping effect should be avoided.

Key words: Lushan earthquake; building structures; seismic damage character-

istic; seismic damage mechanism
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Fig. 1 Seismic intensity map of Lushan, Sichuan, Ms7. 0 earthquake occurred on
20 April 2013 (revised after the seismic intensity map issued by China
Earthquake Administration (2013b) on 25 April 2013)
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Fig.2 Seismic damages of adobe-wood buildingss. (a) Wall crack; (b) Collapse of timber roof truss
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3 . (a) s (b ; (o)
Fig. 3 Seismic damages of wood buildings. (a) Basically well-remained;

(b) Local collapse of roof truss; (c¢) Collapse of partition wall
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Fig. 4 Seismic damages of masonry-timber roof truss buildings. (a) Drop of tile; (b) Collapse

of roof truss; (c) Serious crack of wall; (d) Collapse of 12 cm thick wall
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Fig. 5 Seismic damage of masonry buildings. (a) Shear cracks of bearing wall; (b) Serious damage of

bearing wall; (c¢) Shear cracks of wall between windows; (d) Local collapse of 18 cm thick bearing wall;

(e) Collapse of non-bearing wall; (f) Destroyed masonry building
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6 - . (a) 3 (b) ; (o) ;
(d ; (e) ; (D
Fig. 6 Seismic damage of masonry-frame hybrid buildings. (a) Damaged of bottom frame structure;
(b) Damage of the top of column; (¢) Damage of the bottom of column; (d) Shear crack at the middle

of column; (e) Shear cracks of infill wall; (f) Damage of the masonry structure on the top
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Fig. 7 Slight cracks on infill walls of ’
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Fig. 8 Seismic performance of isolated building. (a) Lushan Hospital; (b) Slight cracks on infill wall;
(¢) Damage of Lushan Museum opposite to Lushan Hospital; (d) Damage of connection between main

building and attachment; (e) Damage of connection between main building and attached building

9 . (a) 3 (b
(o) 3 (D
Fig. 9 Inappropriate location of windows increasing the seismic damage. (a) Inappropriate location of
windows on bearing wall; (b) Oversized window on bearing wall; (¢) Oversized window on

non-bearing wall; (d) Short column effect caused by excessive windows on the wall
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Fig. 10 Damage of irregular buildings. (a) Vertical uneven mass distribution; (b) Polygon layout;

(c), (d) Irregular layout of both horizontal and vertical
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Fig. 11 Damage of outshoot roof staircases and adding story. (a) Wall cracking of outshoot roof staircases;

(b) Wall cracking of outshoot roof staircases; (¢) Damage of main structure caused by collapsed

outshoot roof staircases; (d) Collapse of walls of adding story
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Fig. 12 Damage caused

by collision
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