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Seismic damage investigation and analysis of water supply system
in M 6.2 Jishishan earthquake

YAN Peilei'”, GUO Endong"?, YU Shizhou"?, SUN Dezhang'*, YU Tianyang*

(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake
Administration, Harbin 150080, China; 2. Key Laboratory of Earthquake Disaster Mitigation, Ministry of Emergency
Management, Harbin 150080, China; 3. Guangdong Earthquake Agency, Guangzhou 510070, China;

4. Guangdong Earthquake Disaster Risk Control and Prevention Center, Guangzhou 510070, China)

Abstract: The M 6.2 magnitude earthquake that struck Jishishan County, Gansu Province, on December 18, 2023,
caused varying levels of damage to different engineering structures in the region, resulting in significant casualties.
In order to study the impact on the water supply system, based on the investigation data, the seismic damage
characteristics of buildings, structures, facilities, equipments, and water supply pipeline networks were summarized.
The study revealed that structures designed and constructed to be earthquake-resistant experienced relatively minor
damage, highlighting the effectiveness of China’s earthquake-resistant design standards. The water plant located in
the low-intensity zone was shut down as a result of the earthquake, with oil leakage from certain equipment leading
to water contamination and a reduction in water supply capacity. Additionally, the water supply pipeline network in
the high-intensity zone sustained multiple damages at the connections of the old steel pipelines, resulting in water
shortage and reduced water pressure that adversely impacted residents’ lives. Finally, four recommendations for
recovery and rebuilding were proposed, including the adoption of seismic isolation techniques for equipments, the
use of flexible connections for pipe-equipment interfaces, the selection of water supply pipe materials, and the

conduct of a comprehensive leakage survey of the pipe network.
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Fig. 1 Xinzhuang Water Treatment Plants in Linxia City
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Fig.2 Eight outlet valve electric Fig.3 Pump No.6 stopped operating Fig.4 Filter tank No.6 dried out

pumps in the pump house
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Fig.5 Minor leakage at pipe Fig.6  Overturned inverter cabinet rest
connections in valve shafts 30 minutes after the earthquake
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Fig.7 Water supply pump No.2 Fig.8 Leakage at flange connections

with 355 kW capacity halted
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Fig.9 Mud scrapers in machine processing pool Fig. 10 Mud scraper oil leakage polluting water quality
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Fig. 11 Cracks between deflector channels Fig. 12 Leakage at pipe flange connections
and adjacent frame beams underneath deflector channel
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Fig. 13 No.l clean water reservoir of Fig. 14 Cracking of plaster layer in

Xiaojia Water Treatment Plant No.1 Clean Water Reservoir
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Fig. 15 Tiles falling off the top of Fig. 16  Cracking of the plaster layer of
the pre-sedimentation pond the infill wall in the pump house
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Fig. 17 Massive water leakage Fig. 18  Cracking of exterior Fig. 19 Horizontal cracks at the top of
from flanged joints wall insulation the clean water reservoir
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Table 1 Basic information of water supply pipelines of different materials

% PE i PP-R & BRI W
K /km 224 48 32 16
B/ mm 630,800 ,1000 90,110,160 300,350,400 .450 ,500 25.32.80.100.150 200
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Table 2 Water supply pipelines damage assessment

FUEEX B EIHKE/km MR Ab 4L FHFEEHE A (4b/10 km)
75 PP-R il 7.0 5 4.72
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Fig.20 Water leakage from damaged pipe connections Fig.21 Water leakage from damaged pipe connections
in Dahejia Township ( region of 8 degree) in Shiyuan Township ( region of 8 degree)
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Table 4 Seismic damage rate of pipelines of different materials Ab/10 km
A
RUEIX
PE &iH PP-R HiH RREREERAE I e
8 & 0.00 1.75 0.00 7.14
7R 0.00 0.00 0.00 1.11
6 £ 0.00 0.00 0.00 0.00
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