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Residual Life Evaluation Model for Airport Runway Under Coupled
Temperature-Load Fields

ZHANG Yuhui', ZHAO Yuanyuan', GU Xin®
(1. College of Transportation Science and Engineering, Civil Aviation University of China, Tianjin 300300, China;
2. Zhongzhi Intelligent Aviation Technology Tianjin Co. , Ltd, Tianjin 300300, China)

Abstract: For the life calculation of pavement under the combined action of aircraft load and temperature
coupling field, the recommended values of the maximum temperature gradient of pavement with different
thicknesses are obtained through the accurate measurement of the temperature distribution based on the
pavement depth. The loading parameters of the simulated temperature field are determined. Based on the
analysis of a large number of simulation tests, the sensitivity of soil modulus, pavement slab thickness, and
temperature difference factors to the stress on the pavement slab is analyzed. The correlation model between
temperature stress and the temperature difference is established, and its effectiveness is verified through
examples. The simulation load test analysis of aircraft and the temperature coupling is conducted at the critical
load level of the pavement. The results show that the coupling stress generated under the combined action of
temperature gradient and aircraft load is less than the sum of temperature warping stress and load stress, with
a difference of 4.93%. Based on the principle of stress damage accumulation under the coupling action of load
and temperature, the residual allowable number of actions of pavement is calculated, the pavement residual
life evaluation model under the coupling field is constructed, and an example is applied to provide a theoretical
reference for improving the relevant research in the field of pavement structure design.
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Table 3 Calculated values of temperature gradient
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Table 4 Temperature gradient correction factor
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Table 9 Calculation of pavement fatigue damage

B i 2%

e B737- B737-

A320 00 A320 200

SN ARY 1.937 2405  1.937  2.405

ok 2.771  3.239  2.904  3.372
AR WL 12585 27202 10946 27 200
B R AVFE R 3146 278 234 504 1368 307 129 594
I 57 I FE 0.004  0.116  0.008  0.210

T TR A A% 97 5 0.662

B E Z AL KR AE B AT AR Y KRN
5% , %FHILIZ 38 T R SR AF iz 47 R O T8 T Y 9 55 5
iAo, Ik 10 iR .

R10 REEBITREMEEBHWESRHITESR
Table 10 Calculation of fatigue damage of pavement

caused by future annual operation times
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