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An Evaluation Method for Resilience of Airport Pavement Based
on Topology and Toughness Triangle Theory

QI Lin, WANG Daotong, CHEN Yu
(School of Transportation Science and Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract The process of airport pavement destroyed by loads such as wheel crushed down during pave-
ment operation can be regarded as a process of unfavorable disturbance, and the ability of the pavement
system characterized by adopting the pavement resilience index unfavorable for defending against adverse
disturbances and recovering from disturbances is a hot research issue. In this paper, first, an index node
for pavement resilience evaluation is established by introducing an economic index in combination with
pavement condition index, pavement structural condition index, pavement flatness index and pavement
friction coefficient. And then, the topological network is constructed based on the node relationships ac-
cording to the topology theory, and the strength of nodes is calculated based on the theory of toughness
triangle. Finally, the resilience in the airport pavement system is determined by calculating the overall
strength of the topological network. The Tianshui Airport’s pavement resilience index is measured by this
measure, and the results show that the evaluation method is “good”, and can provide an important refer-
ence for the evaluation of the safe operation of the airport pavement system.
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Fig. 1 Resilience assessment process
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Fig. 2 Resilience evaluation index tree
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Fig. 3 Topological network for resilience evaluation of air-

port pavement
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Tab.1 Calculation standard of PCI node strength
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Tab.5 Calculation standard of economic cost node strength
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Tab. 6 Resilience evaluation standard
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Tab.7 Tianshui airport pavement data

B X B/ m PCI IRI “ SCI
0~100 83.6 0.545  100.0
101~200 87.6 0.570  100.0
201~300 83.8 3.9800  0.570  100.0
301~400 81.4 4.540 0 0.565  100.0
401~500 78.0 4,070 0 0.585  100.0
501~600 76. 6 3.8675  0.595  100.0
601~700 79. 6 3.7675  0.580  100.0
701~800 77.4 4.0425  0.580  99.0
801~900 82.4 4.2600  0.565  97.4
901~1 000 85.0 4.102 5 0. 580 99.0
1 001~1 100 88.0 3.787 5 0. 580 100.0
1101~1 200 80. 6 3.500 0 0.570  100.0
1201~1 300 79.8 3.5575  0.545  100.0
1.301~1 400 78.4 3.880 0 0.540  100.0
1 401~1 500 79.8 3.7775  0.580  100.0
1 501~1 600 76. 6 3.520 0 0.580  100.0
1601~1 700 78.8 3.2050  0.570  100.0
1.701~1 800 83.2 3.4025  0.575  100.0
1.801~1 900 83.8 2.9450  0.600  100.0
1.901~2 000 80.0 2.940 0 0.580  100.0
2 001~2 100 80.8 2.6800  0.585  100.0
2 101~2 200 85.4 2.710 0 0.575  100.0
2 201~2 300 85. 6 43300  0.545  100.0
2 301~2 400 82.6 3.7525  0.560  100.0
2 401~2 500 87.4 4.0375  0.555  99.0
2 501~2 600 83.4 4.0975  0.540  100.0
2 601~2 700 83.2 0.550  100.0
2 701~2 800 85.8 100. 0
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Tab.8 Correspondence between PCI and IRI
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