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Abstract: Regional highway network serves as the primary artery of social transportation and the life-
line for earthquake disaster rescue. Connectivity reliability reflects the traffic capacity of the highway
network following seismic hazards. Ground motions exhibit significant spatial variation influenced by
the source location and epicentral distance, which have a crucial impact on the post-earthquake dam-
age status of highway network. This study adopted the highway network in Handan area, to investi-
gate the connectivity reliability under the influence of spatial variation in ground motions by setting

seismic source locations and magnitudes. First, the 1830 Cixian earthquake and a virtual earthquake in
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Handan City were taken as earthquake scenarios, with the magnitudes of M6.0, 6.5, 7.0 and 7.5, re-
spectively. The spatial variation of ground motions was expressed based on attenuation relationships to
obtain the Peak Ground Acceleration (PGA) corresponding to highway units. Then, the post-earth-
quake traffic probabilities of highway units were analyzed in conjunction with the seismic vulnerability
models. Finally, considering the typical characteristics of the wide spatial scale of the regional high-
way network, an optimization of the maximum possible state algorithm used for urban roads was con-
ducted to evaluate the connectivity reliability of the highway network in Handan area. The results dem-
onstrate that the regional highway network contains a huge number of units and nodes with a complex
spatial distribution. Additionally, the seismic connectivity reliability is closely related to existing road
distributions and regional urban locations. The spatial variation of ground motions significantly influ-
ences the post-earthquake damage status and traffic probabilities of highway units. In conclusion, the
research findings provide references for seismic disaster evaluation and resilience analysis of regional
highway network.

Keywords: regional highway network; connectivity reliability; spatial variation in seismic ground mo-

tion; post-earthquake traffic probability
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Fig.1 Highway network model and node numbers in Handan area
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Fig.11 Scenario 1- Connectivity reliability from Cixian
(Node 26) to other nodes under different earthquake

magnitudes
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Fig.12 Scenario 2- Connectivity reliability from Handan ur-

ban area (Node 34) to other nodes under different

earthquake magnitudes
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Table 2 Scenario 1- Connectivity reliability from Cixian
(Node 26) to various administrative regions un-

der different earthquake magnitudes

Wgms A M6.0  M6.5 M7.0 M75
2 WH 07449 05801 0.3924 0.2121
18 AW 0.9808 0.9207 0.7707 0.526 9
19 Il 0.9916 0.9709 0.9220 0.8282

34 HBHRTTIX 0.9903 0.9507 0.8367 0.6286

35 TAT: 0.9849 0.9321 0.7917 0.5547
41 I ¥ 0.9935 0.9668 0.8890 0.7369
47 %3 0.9925 0.9596 0.8613 0.6749
52 It 2 0.9925 0.9594 0.8562 0.6509
58 X 0.9920 0.9551 0.8379 0.5984
59 I 0.9439 0.8644 0.7347 0.5578
63 A 0.9439 0.8645 0.7354 0.560 3
65 it J# 0.9916 0.9520 0.8239 0.5726
73 K% 0.9434 0.8585 0.7132 0.5080
74 IS B 0.9916 0.9509 0.8183 0.556 4
79 T Fe 0.9370 0.8421 0.6866 0.4860

Rs 0.9576 0.8962 0.7998 0.6471
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Table 3 Scenario 2- Connectivity reliability from Handan
urban area (Node 34) to various administrative re-

gions under different earthquake magnitudes

WEES AR M6.0  M6.5 M7.0 M7.5

2 W 0.9670 0.8868 0.7160 0.4647
18 Kz 0.996 0 0.9757 0.9087 0.7650
19 I I 0.9969 0.9817 0.9272 0.796 3
26 {725 0.9958 0.9740 0.8989 0.7328
35 TRAF: 0.9994 0.9951 0.9754 0.9158
41 [firRi=> 0.8575 0.7643 0.6355 0.4675
47 B 0.9929 0.9590 0.8538 0.6497
52 it 0.9973 0.9795 09107 0.7509
58 pLAES 0.9983 0.9854 0.9260 0.7656
59 I 0.9667 0.9038 0.7801 0.5867
63 }a 09747 09143 0.7734 0.5418
65 ittt J& 0.9764 0.9067 0.7389 04792
73 K% 0.9726 09017 0.7275 0.4446
74 ISz 0.9748 0.8987 0.7149 04378
79 e ] 0.9829 0.9305 0.8004 0.5731

Rs 0.9403 0.7790 0.6241 04723
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