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Analysis and Experimental Study on Mechanical Response of Airport Rigid
Pavement under Giant Airplane Loading
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Abstract: Based on ANSYS finite element software, taking the A380 airplane as research object, the full size
model of 9 rigid pavement slabs is established for analyzing the vertical displacement response of the slabs
under giant airplane load. Some parameters such as taxiing speed, slab thickness and subgrade modulus are
considered in studying the displacement of one point at the slab in different time. The relations between above
three parameters and the displacements of the slab are obtained, the result shows that the taxiing speed has a
larger effect on the vertical displacement of the slab. Further, the reduced scale model experiment is
designed, in which the multiple repetitive loads of A380 airplane and B737 airplane on the slab are simulated
respectively, and the distributions of vertical displacement and stress of the slab under giant and medium-
sized aircraft simulation loads are obtained. The result shows that (1) the most adverse position of vertical
displacement is happened at slab corner, and that of stress is happened at slab edge and corner; (2) the load
effect of giant airplane is more than that of medium - sized one which cannot be ignored in the pavement
design and maintenance.

Key words: road engineering; rigid pavement; model experiment; vertical displacement and stress;

giant airplane

ks H . 2014 -09 -04
HeWH, PERATAS T RERESTE (31220140013) ; KR ST S E (142CZDGX00001 )
YEF I 2555 (1975 -), o, WALEE AN, BlZ#Z. (jeai@ cauc. edu. cn)



%5 ] 83, . KRR T WL R M I 250 1 53 S R 5 15
0 3= BRI AR SHAN S 1 FiR.

VLB 1 0 CpLR ©, BRI, T Y
FTRTUHER AL 7 35 1 3 b, FL B (0 P 3R 1 32 5%
W KHLE KT 4. EJL ARk, RLI R R
B FE AR 3R AR b, PEREZ KL B787., A380
AT, S R RL X WL 3 T 42 1 T O i B
SR T HBEH A380, B787 SR KAHLLETR [ Ak
AT, 36 L7 R 1 BT £ T
B RIR IS, AR5 TT 2R AL R R B,
R R I 3k 6 0l R LB, %5 2 0 T AT 45 A E BT
BT SRR AR R AR R I E M, T g
W ERE VG HUA NS ), (R R IFE4e, A
WAE R CHLVE IR, RIPEE 17 A ) 2447 g AT 3
W BT AR B BF 5T, R T8 16 T 75 R % 4
AT,

R P o2 2 K 42 3 A R G TF 5 i
A TATH A1, Mocaviff 250 R4t 8 T 7 £k 2 2 ) o g
WIPREN RS, SRS T8 HATE S 16T 8 T A2
Anaut 2830 53R 2843 W1 7 B b 3 T WA A i SR 1
STEN (TG RU i e i = R (DT I N OE) DL ) ARSI <9 o
F 1 SO 1 5 MR YR B R RO R R R, W T 1
PR, R 80 2 0 45 B vk b R b Y S T
WAEE ST 4 T M sh Jyma i s E g il R B A
FER LA 1= A5 3 7 B M e 1 B AR 35 20
a7 (H L RS R A N R LA
Ak A AT A P T A 0 7 [ R, A R R
P RHLAE T 3 T A0 )3 [ S A TR R 5

PRIHAR SC L A380 S BFSEHLAL, 3T ANSYS 4
BRITARPEEAT T 20 PR 25 5% 00 S 0 TRT M 7 25 W 37 AR
O, BE— RO AR T, SR £ U B
DL R R AR, A58 T KB B T 18 T AR
{1 88 1) (31 % 43 A3 0L 7 20 A 1 0, LA AG S W4 T
V. MG AIGES AR, 4R T S

1 BRTAZESHEEREL

1.1 EEGHERER

9O HBERS K45 m x5 m, JEEESH]H
0.32, 0.36, 0.40 m, 3 P A [m] A J& A 38 10 45 #4945
1 UL 1, SR Winkler M LA 080z pi
TE )2 AN A R A 25 G i, SO oy M 25
BihE, )2 solid186 FITHATRIL, Hebsibih )
FFA1 38 combineld BAICHATHA . 4347 UM Fh
M BLLE A I i K, =70 MN/m’, K, =80 MN/m’

Y

1 EERSRES TR

Fig. 1 Analysis model of pavement slab and wheel load
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Fig.3 Vertical displacements of slab at different
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Fig. 5 Curves of vertical displacement of slab with
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