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Seismic damage analysis of school buildings in Yushu M_ 7.1 earthquake

LI Juwen', BO Jingshan', LU Tao', CAI Xiaoguang'*,ZHANG Jianyi'*>, ZHANG Yudong'

(1. Institute of Disaster Prevention Scicece and Technology, Sanhe 065201, China; 2. Key Laboratory of Earthquake Engineering

and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China)

Abstract: Yushu M 7. 1 earthquake occurred on April 14, 2010 in Qinghai Province. A large number of school
buildings were severely damaged or collapsed. Damage index and the failure mechanism analysis of different
category of building structures were carried out through field investigation. The results show that the structure
damage index from low to high in order is concrete frame structure, solid brick masonry structure , brick-wood
structure,, hollow brick-masonry structure and earth-wood structure. The design of concrete frame structure should
be in accordance with the seismic concept of strong column and weak beam strictly, and the connection between
infill walls and frame columns should be strengthened. For the solid brick and hollow brick masonry structure, we
should set constructional column, ring beam, tie bar between prefabricated floors and tie bar between walls to
enhance the anti-collapse ability of the structure. In addition, sufficient reinforcement is necessary in the block
cavity of hollow brick to improve the strength of mortar. The brick-wood structure and earth-wood structure must be
improved on the material and construction measure. The new structure systems suitable for the locality need to be
studied to improve the seismic performance of the structure.
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Table 1  Statistics on destruction of different kind” s builidings of school in Yushu county town
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Fig.1 Concrete crushing and main bar Fig.2 Severe cracking and local Fig.3 Entirety collapse of
buckling of column head in framework collapse of filled wall filled wall
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Fig.4 X-shaped crack on gable Fig.5 Local collapse of interior longitudinal wall ~ Fig.6 Crack of load-bearing wall pier
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Fig.7 First floor’ s collapse of a Fig. 8 Local collapse of a 3-storey electrified
3-storey dormitory education building( precast slab )
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Fig.9 Destruction of stairs in a 3-storey teaching building Fig. 10  Destruction of wall pier of a dormitory building
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Fig. 11  Collapse of an one-storey Fig. 12 Wall pier destruction Fig. 13 Drop of teaching building’ s
teaching building and tile drop suspended ceiling
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Fig. 14 Collape of longitudinal wall of a Fig. 15 Entirety collape of a one-storey
one-storey family building family building
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