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Mechanical Response Analysis of Asphalt
Concrete Pavement Considering Braking Force

of Aircraft
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Education, Tongji University, Shanghai 201804, China)

Abstract;
concrete pavement by braking force when aircraft landing.

Some significant impact produced in asphalt
Three-dimensional finite element model for semi-rigid
pavement and flexible pavement structure was created with
ABAQUS software. Finite element model was adopted to
analyze the mechanical response of the civil aircraft and new
generation large aircraft with a consideration of the braking
force. Meanwhile, an analysis was made of the influence of
different braking force, different subgrade modulus and
different interface condition between surface and base for
B777-300ER and A380-800. The results show that the

maximum tensile stress of surface appears at the top of

YRS HE: 2010—11—23

pavement by considering the braking force. The tensile stress
in the surface increases significant when the braking force
exceeds 0. 5 times of the single wheel load. The interface
condition between surface and base affects the semi-rigid
pavement more. When the contact coefficient between surface
and base exceeds 0.5, influence for the maximum shear stress
in the surface and the tensile stress at the bottom of surface is

not significant.

Key words: airport engineering; asphalt concrete pavement;

braking force; inter-layer contact; three dimensional

finite element
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Tab.1 Airplane load parameters

o o HRLRRAT  EEWELR  HEEERH HERRA
Ry IS TSR A 52 /kN raliigips T 1 /MPa o~ -
B737-800 BT 117.5 235.0 1. 407 323.1 517.0
B767-200 pLEipoi 121. 4 242. 8 1.31 340. 3 544. 6
B777-300ER =R 159.1 318.1 1. 524 361. 2 577.9
B747-400 RER 147.5 294.9 1.379 365. 6 585. 0
A380-800 B 166. 7 333.4 1. 338 394. 6 631. 4
*2 EHESMEBSHMHSH
Tab.2 Type of pavement structure and material parameters
S PES 4t FPR BRI PSR N
[ WEREL (AO 100 1 800 0. 30
®xE PH T E A (AS) 400 800 0. 30
M 3 TR 4
HAEH A R FRHGA) 300 300 0.35
- + (Soil) oo 30 0. 40
[ WEREL (AO 180 1 800 0. 30
®xE Kt E R A (CGA) 200 2 000 0.20
e W18 T 25 A REZE Kt E R A (CGA) 300 1 500 0.20
w2 BORHGA) 200 200 0.35
TH + (Soil) oo 30 0. 40
1.4 =#HFRTER 1.4.2 TR
1.4.1 BEIRSHSHR &G =SSR IT ] 4 L 8 W R HIT. IR

REUKHL R BEINEE —MTE 10 m 2245, FAT
HR T "ML AT 20 A X o, O LIE AT O 1) RS
B2, BRI AR FRIT AT, 38 T 454 4 BT A A 1)
JUATRSF 9 15X 30 X 10 m (T B KL A7 05 1) X
FTRALRAT M X B D e 98 i LT
%ﬁ?m] .

20 W BT 27 9 R BASTAF AL, i X R — H T
ST, AR R onR R AT 0, R T R A4 R S
BISAR Z5RBEATXS LE. 45 5 U W] T8 17 435 1 B2 2 ) B
Juk BH R = 4O T A 2R 0 48 AR O BT
C3D8R., -4 5 X 35, (i 2 A T XD B9 BT R 45
] 7E 5 cm PUF.
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Tab.3 Semi-rigid pavement structure
HLKA E—— T 28BN 71 /KPa 2RI NR B R BIRE (pe) BREYL/mm
oP 0.5P A oP 0. 5P A oP 0. 5P
B737-800 L2k Py 60. 9 88.5 27.6 331.6 334.7 3.6 2.9 2.9
B767-200 pLEipy 115. 2 169. 7 54,5 335. 8 349, 8 14.0 4.8 4.8
B777-300ER =5 180. 3 269. 4 89.1 466. 7 470.1 3.4 7.5 7.5
B747-400 BAR 163. 6 223.6 60 356.5 370.0 13.5 7.6 7.6
A380-800 BRI 203.0 295. 2 92,2 443,0 447.6 4.6 10. 2 10. 2
W A KAKERIZN A 0. 5P B 50K S F1 iy N 2 [ B 48 5% 2.
*4 FUEEERTBEREM
Tab.4 Flexible pavement structure
prgn  WRRGR/KPe  DPTEREIRK iy, + AR (o)
TCALRH ) S Ape
oP 0. 5P A oP 0. 5P A oP 0.5P OP 0.5P A
B737-800  BEABAXEE  108.0 150.4  42.4 394.5 397.9 3.4 3.9 3.9 —1616 —1 632 16
B767-200  XURHWHE 15,0 260.3  109.3 361.8 388.4  26.6 5.9 5.9 —1879 —1 896 17
B777-300ER =it 278.4 4661 187.7 688.8 699.9 1L.1 10.5  10.5 —3146 —3154 8
B747-400 BAH 251.8 337.2  85.4 474.0  503.4  29.4 9,14  9.18 —2175 —2 204 29
A380-800 REH 315.8 449.9 134.1 569.6  578.6 9.0 11. 7 11,7 —2 459 —2 469 10
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Fig.1 Maximum tension stress positions of surface
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Fig.2 Relationship of braking force-tension stress
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Fig.3 Relationship of interface conditions between

surface and base-mechanical response
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Fig.4 Relationship of the module of
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Fig.5 Relationship of the module of subgrade — strain
at the top of subgrade
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