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Investigation and analysis of building damage in the epicentral area of
the 6.2 magnitude Jishishan earthquake in Dahejia Town
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3. Key Laboratory of Life Search and Rescue Technology for Earthquake and Geological Disaster,
Ministry of Emergency Management, Beijing 100049, China)

Abstract: On December 18, 2023, a magnitude 6.2 earthquake occurred in Jishishan County, Gansu Province,
with a maximum intensity of VIl degrees. In order to analyze the damage characteristics of different structural types of
buildings constructed by the standard and self-built methods in the townships, a seismic damage survey was
conducted on the buildings in the macro-seismological center of the earthquake-Dahejia Town. The typical seismic
damage characteristics of reinforced concrete shear wall structures, masonry-concrete composite structures,
reinforced concrete frame structures, and other structural types were summarized, and the causes of damage were
analyzed. The results of the investigation and analysis show that the standard-built masonry-concrete composite
structures and reinforced concrete shear wall structures suffered minor damage as a whole, which does not affect the

continued use of the buildings. The load-bearing columns and beams of the standard-built frame structures are
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basically intact, but the infill walls are severely damaged, which affects the use of the building and the cost of later
repair is relatively high. The self-built buildings are more severely damaged than the standard-built buildings, and
the damage patterns are complex and diverse, which seriously affects the production and life of the residents. In
view of the many problems in the earthquake-resistance of township houses, it is suggested that the relevant
government departments organize professional units to carry out appraisal of existing buildings and provide multiple
sets of repair and reinforcement schemes. For new and under-construction self-built houses, the regulatory intensity
should be increased, and the professional skills of the personnel involved in house construction should be enhanced
through training. For the urgently developing and constructing township areas, the relevant departments should
strictly follow the relevant regulations of the seismic code, take the lead in the construction of civil houses, and
improve the overall seismic capacity of the region.

Key words; Jishishan earthquake; Dahejia Town; building damage investigation; rural town building seismic

resistance ; seismic reinforcement
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Fig. 1  Overall layout of Dahejia Town and the distribution of main locations for building seismic damage investigation
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Fig.2 Earthquake damage situation of the office building of the Dahejia Town Government
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Fig.3 Earthquake damage situation of standard-built residential buildings in Dahejia Town
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Fig.4 Earthquake damage situation of self-built masonry structures in Dahejia Town
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Fig.5 Serious damage to the second floor of a self-built bottom-frame structure in Dahejia Town
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Fig. 6  Serious damage to the wall of the internal frame structure in Dahejia Town
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Fig.7 Earthquake damage situation of the outpatient and inpatient departments
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Fig. 8 Earthquake damage situation of accommodation buildings
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Fig.9 Slight damage to a two span self-built frame structure in Dahejia Town
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Fig. 10 Earthquake damage situation of a frame tube structure in Dahejia Town
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Fig. 11 Different seismic damage phenomena in the staircase of reinforced concrete shear wall structures in Dahejia Town
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Fig. 12 Earthquake damage phenomenon of the out-of-roof staircase in a reinforced concrete shear wall structure in Dahejia Town
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Fig. 13 Earthquake damage situation of the brick-wood and civil-wood structures in Dahejia Town
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Fig. 15 Phenomenon of collision and damage to buildings on both sides of Dahejia Town Street
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Fig. 17  Self-built frame structure in Dahejia Town is basically intact
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