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Characteristics and Seismic Resilience of Trunk Highway Network in Handan Area
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(School of Civil Engineering, Hebei University of Engineering, Handan 056038, Hebei China)

Abstract: To accurately assess the structural characteristics and seismic resilience of the trunk highway network
in Handan, a network topology model was developed using both primal and dual approaches. The analysis focused
on structural attributes and centrality indicators, with the relative size of the largest connected subgraph and global
efficiency adopted as key robustness metrics. Several pre—earthquake attack strategies were implemented, including
random attack, degree—based attack, betweenness—based attack, and their dynamic variants, to simulate the network’s
response under different scenarios. A post—earthquake attack model was also established using a historical
earthquake in Cixian and a hypothetical seismic event. Nodes were attacked based on their peak ground
acceleration (PGA) values to analyze the impact of affected area size on network robustness. The results show that
the Handan highway network exhibits scale—free characteristics but does not display small-world properties. Nodes
in the central region generally have high degree and betweenness centrality values (above 0.8), indicating stronger
connectivity compared to peripheral areas, where betweenness centrality is typically below 0.25. Among the pre-
earthquake strategies, dynamic betweenness attack caused the most severe degradation of network robustness. In

post—earthquake scenarios, robustness declines as the PGA-based impact area increases. This study offers insights

W HE: 2025-04-17 fEE HH: 2025-07-24 HZHE: 2025-08-13

EETIE: Wb 2H T RE L0 H (BJK2023062)

PEETEA: AEHIBA(2000-), 5 AL 5e A2, 8 A i AR RE A 9L

WEMEE: Tl 1988-), 20, BBz, WH 5 AR BT, 1 4, F BN E A TRPUENA, E-mail: wangkeyi@hebeu.edu.cn

SIAMER: I, E0r L B HOH M T 2R A B I 28 R AL 5 SR DI BT TE L ). T B A2, 2026, 44(1) : 144-152.
Cui Z Y, Wang K Y, Wei J. Characteristics and seismic resilience of trunk highway network in Handan Area[J]. Henan Science,
2026,44(1):144-152.



FERIBH 45 - ISR DX 2 20 i R 2R R S PR R 5T

for improving the seismic resilience of transportation infrastructure in Handan and provides a methodological

reference for robustness analysis under similar disaster scenarios.
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Fig.1  Trunk highway network in Handan area
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Fig.4 Cumulative degree distribution of trunk highway

network in Handan area
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Fig.7 Changes in seismic robustness indicators for different attack strategies
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Fig.8 Changes in robustness indicators considering the impact of disaster scope
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