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Abstract

To further investigate the quantitative assessment of transportation network resilience, this study
focuses on the Sichuan Province expressway network. A topology model is established using an L-
space-based network construction method. On this basis, the actual 0-D (origin-destination) travel
distribution of the expressways is introduced to conduct resilience analysis from two dimensions:
route redundancy and network robustness. The results indicate that, in terms of route redundancy,
the Sichuan expressway network exhibits lower redundancy compared to the Beijing-Tianjin-Hebei,
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Yangtze River Delta, and Guangdong-Hong Kong-Macao regions, with significant variations across
the 21 cities, and the average redundancy of Chengdu’s expressway network ranks at a moderate
level. Additionally, route diversity increases when more topological cycles are traversed by numer-
ous alternative routes. In terms of network robustness, the Sichuan expressway network demon-
strates a certain degree of robustness under intentional attack strategies, but when traffic flow is
considered, it exhibits vulnerability to such attacks.
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Figure 1. The four dimensions of quantitative resilience analysis
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Figure 2. Topological structure of Sichuan expressway network
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Figure 3. Distribution of road segment importance levels. (a) Road network structure; (b) Road network function
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Figure 4. Changes in global network efficiency under different attack strategies. (a) Road network structure; (b) Road network function
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Figure 5. Changes in global network efficiency of Leshan under different attack strategies. (a) Road network structure; (b) Road
network function
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