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Fig. 1 Static elastic—plastic design process of eccentric connected structure control system
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Fig. 2 Finite element model of connected seismic—

resistant frame structure
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Tab. 2 General information of structural parameters
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Fig. 3 Plan layout and section view 1-1 (Unit: mm) of the connected layer
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seismic code and selected earthquake records
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Fig.5 Inter-story drift angles of each substructure in non—eccentric seismic—connected structures
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Fig. 6 Selection and arrangement scheme of

isolation bearings
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Tab. 4 Structural modal information
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Fig.7 Modal deformation energy—interstory modal displacement curve of non—eccentric seismic—connected structures
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Fig. 8 Inter—story drift angles of each substructure in non—eccentric isolation connected structures
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Fig. 10 Inter—story drift angles of each substructure in non—eccentric mixed isolation connected structures
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Fig. 11 Inter—story drift angles of each substructure in eccentric seismic—connected structures
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Fig. 12 Modal deformation energy versus inter—story modal displacement curves
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Performance Design Method for Energy—Balanced
Connected Structures

LI Yanfeng, ZHANG Shangrong
(School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China)

Abstract : This paper addresses the issue of torsional damage and complex design of eccentric integral structures during
earthquakes. Using a mixed isolation eccentric integral structure with viscous dampers as the research object, a performance-
based design method based on energy balance is proposed. This method establishes the “energy-displacement” relationship of
various modal levels of the structure through modal pushover analysis, determines the seismic energy input according to the
response spectrum in the code, and predicts the inter-story drift angle response of the structure, subsequently reverse designing
the parameters of the viscous dampers to meet the displacement control goals. The results show that this method can effectively
predict the structural response, with prediction errors within engineering acceptable ranges, and the prediction accuracy of the
mixed isolation system is superior to that of the pure isolation system. Structures designed using this method can satisfy
performance objectives under various levels of seismic events. The mixed isolation strategy is particularly effective for eccentric
Integral structures, effectively suppressing torsion and controlling the displacement of the isolation layer.

Keywords: connected structures; pushover analysis; modal deformation energy; energy balance; structural response
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Risk Assessment of Drought Disasters in Yinchuan City
From 2014 to 2023

YU Xinyue, JIAN Mengyu, YANG Meiling
(School of Geography and Planning, Ningxia University, Yinchuan 750021, China)

Abstract: To systematically assess drought disaster risk in urban areas of arid and semi-arid regions, Yinchuan City, Ningxia,
was selected as the study area. A drought disaster risk assessment index system was constructed based on four dimensions:
hazard risk of disaster-causing factors, vulnerability of disaster-bearing bodies, susceptibility of the disaster environment, and
disaster prevention and mitigation capacity. Then, a combination weighting method and a comprehensive index method were
used to quantitatively assess the spatiotemporal evolution characteristics of drought risk in Yinchuan City from 2014 to 2023.
Furthermore, a coupling coordination model was introduced to explore the interactions among criterion layers. The results
indicate that during the study period, the overall drought disaster risk in Yinchuan City showed a high-early, declining-late
pattern with significant phase fluctuations, transitioning from high risk to medium and low risk. Spatially, the risk was higher in
the north and south and lower in the central region, with Lingwu City and Helan County identified as high-risk clusters, while
the main urban area exhibited relatively low risk. The vulnerability of disaster-bearing bodies and the hazard risk of disaster-
causing factors were the dominant factors in risk evolution, with precipitation, crop-affected area, and Yellow River water
withdrawal contributing significantly to the overall risk. The coupling degree among various criterion layers was relatively high
(0.786), but the overall coordination degree was low (0.276), indicating a long-term state of imbalance and reflecting the need
to enhance the systemic coordination of the regional disaster prevention and mitigation system. This study provides a scientific
reference for drought disaster prevention and control, water resource allocation, and risk management in Yinchuan City.

Keywords: drought disaster; risk assessment; coupling coordination degree; temporal and spatial evolution; Yinchuan City
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