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Resilient University Campus: Concept, Framework and Planning
Strategies

GAO Hao, FENG Gang, ZHANG Jianxun, ZHANG Xiaohan
(School of Architecture, Tianjin University, Tianjin 300072, China)

Abstract: Clarifying the concept and mechanism framework of resilient university campus and constructing
its planning and practical paths is an important means to deepen the concept of resilient university campus and pro-
mote its planning. By summarizing the current research progress on resilient university campus, and introducing
relevant theories in the field of resilience research, the concept of resilient university campus is explored from the
perspective of complex adaptive systems, and the operating mechanism of resilient university campus is construct-
ed based on the pressure state response model. The resilience of university campus is explained in five dimensions
as institution, culture, ecology, infrastructure, and space. In addition, based on the transformation of thinking
in the planning and construction of university campuses, a practical path for resilient university campus planning
has been proposed in the construction of a resilience evaluation system, formulation of resilience planning strate-
gies, and improvement of current relevant standards, in order to solve the problem of insufficient correlation be-
tween resilience theory and planning operations in the current context of university campuses, and provide refer-
ence and reference for relevant research.

Keywords: resilience; resilient university campus; campus disasters; the “Pressure—State—Response”

model; planning practice
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Abstract: To prevent natural disasters from affecting the structure and performance of mountainous road
nodes, key node identification and anti—destruction analysis are conducted on the mountain road network. Consid-
ering the characteristics of mountainous roads, road gradient ratio and road grade are included in the factors of key
node identification. A method for constructing an undirected weighted network of mountainous roads in L space con-
sidering mountainous characteristics is proposed. The original gravity model is improved by considering the compre-
hensive evaluation method of degree centrality value, betweenness centrality value, node core position, and char-
acteristic vector centrality value. The maximum connectivity and global efficiency of the network are taken as the
evaluation indicators of the network’s anti—destruction ability. Random and deliberate attack strategies are used to
simulate the direct and indirect impacts when mountain roads are affected by disasters. To avoid the cascading fail-
ure effects caused by disasters, the network node destruction scale is used as the evaluation index to explore the
optimal additional load required under different initial load parameters by varying the critical threshold. Based on
the study of the Kunming mountainous area network, the results show that the improved gravity model is applicable
for evaluating key nodes in the mountain network, and the comprehensive evaluation method enhances the compre-
hensiveness and accuracy of key node identification. The proposed cascading failure model effectively defines the
reasonable range of initial load parameters, minimizing the additional load required for preventing disasters in the
mountainous network.

Keywords: highway transportation; mountainous road safety; invulnerability simulation; mountainous

road network ; identification of critical nodes; cascading failure



