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Fig. 1 Schematic diagram of pavement temperature field
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Table 1 Comparison between FEM solutions and analytical
solution of warping deformation at midpoint of edge of

pavement slab
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Table 2 Physical parameters of airfield pavement
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(kgm?)  MPa il
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KPIREELEZ 038 2500 38000 0.15 1x107° 8 000 960 0.76 0.85 0.63 0.88
KERERAREE 04 2000 1500 025  9.8x10°° 6700 910
43 10 1800 90 0.35 4x107° 6300 1040
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Table 3 Monthly mean meteorological parameters of

airfield pavement
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12 8.89 -2.78 439 6.32x10° 83
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Fig.3 Temperature changes with moment in different months

el 56 RS RA G r NI B IE R EG 0,
SE_LF 6 1 ¢ = ORY A 1, 5 4R e i R
HEBCAH K.

K (15) 5 HABAT ] A1 56 24 =X . H1S 4B A 1 45
Y, — H 22 MRS TRLEE (CBE) I3 7 5 AR 6 HE 30 i)
SRR &, BRI R 77 e KA A H B
(DRI 2 DA B UL 1Y 22 em AR RN DL 0.7 1)
IR R ) R KA R P 156, = 0.536, BV R )
B e KA Y BRAE 2 28 12 I, 58 MG A AT B
A% 5 A L3738 T 38 om ARJEE AR 454 S 50
30 [ 0.4 58 il 16 B R ) R A R EIA 6, =
1.049, RV BE R g ) e KAE H BRAE 291 () 19 B,
& 3 25 R o .

2 RHAER

Xof T4 R ) LT 25 A, [ e AL e AR s A
i JE—E W, FF LA B E R BOT B % 57 . Rid
T iz H 453 RS 2025 Ak B TR RE R 7, 5 LA K bLES
A B AR A Ay . AN F B Z 53 4, IF% 18
AN TR A ML NS A 1) A0 A o — RO, 5 LR
HLAL (25 % 320 251, B 737 R G145 ) 1) £ R E
[i) 14 R PR b1 37 T T M e B, TR — Bl b R —
AR R L ) | O G NS A [ 22 48 | o ok 3
ZRSK BT T A VR OB, O DAEAE R RAILAG B
ZAE FHIEL
21 BRBIERXBWBESH

FRAE o [ B2 R A e R AR g o,



2562 b3 M2 it KR %% % ik

2023 4F

T E L7 2017—2020 4F 19 B R 2R an 1] 4
o AT LA M, BR 2020 4F 32 47 e 58 15 52 5 30h
— W BN, RO 0 A B R B AR R A AN
R, FTIA O B AR R AR R — B0, B BE Y
TR B AR VR B 1/12.

120

100 P st
" A ——e— A s
] — o o — \‘=!
s 80 -
2 -
E 60
&
2 40 —=—20174F
—e—20184F
20 A—20194F
—v—20204F
1 2 3 4 5 6 7 8 9 10 11 12

H1}
K4 MUBEERREARUCEEH 5221

Fig. 4 Flight coverage changes with months
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Fig. 7 Flow diagram of cumulative damage calculation
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Influence of temperature stress on fatigue damage of airfield pavement slab
ZHANG Xianmin" ", NIE Pengfei', GAO Zhibin’, BAO Yiting', LI Changhui'

(1. School of Transportation Science and Engineering, Civil Aviation University of China, Tianjin 300300, China;
2. Tianjin Binhai International Airport Co., Ltd., Tianjin 300300, China)

Abstract: At present, temperature stress is not calculated in the design of airfield cement concrete pavement in
China. The finite element model is established to simulate the temperature field of the structure and analyze the
temperature stress of the slab using the case of an airport in North China, its meteorological data, and the application
of heat transfer theories in road engineering and airfield engineering. The results show that there is a large lag between
the atmospheric temperature curve, the radiation curve, and the temperature stress curve of the slab bottom, which
leads to the maximum temperature stress occurring at 19 to 20. We may examine the cumulative damage and
remaining life of the airport pavement by superimposing the temperature stress, which varies with time, and the gear
stress, which varies with transverse position, and dividing the number of gear load actions according to transverse
position, month, and hour. The results show that the residual life of the airfield pavement analyzed by this method is
close to the prediction result of core sampling and FAARFIELD, as well as the actual continuous operation time of the
pavement. This method above can be used to calculate the temperature stress of the slab with large thickness, predict
and evaluate the residual life of the existing airfield pavement structure, and is a reference for the research and design
of the large-size airfield pavement structure.

Keywords: airport engineering; cement concrete pavement slab; temperature stress; gear load action;

cumulative damage; fatigue life
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