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Abstract;
modeling always neglects the nonlinear characteristics of the

Traditional aircraft ground maneuver dynamic

shock absorbing system and makes simplifying assumptions on
the aerodynamics. Thus, it is difficult to study complicated
aircraft maneuvers. Experiment is direct and effective, but
difficult to conduct and it’s cost is very high. A320, A330 and
A380 virtual prototype models were developed in ADAMS/
Aircraft and taxiing simulation was conducted by applying
different roughness level of runway models which were
generated according to the power spectral density equation in
GB/T7031— 1986. Simulation results show a good linear
relationship between dynamic load and International
Roughness Index (IRI), and magnitude of dynamic load
increases firstly then decreases as taxiing speed increases.

Moreover, dynamic load coefficient calculation formulas were
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proposed. The paper can be a reference for evauation,
maintenance and mechanical properties research of airport

pavement.
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Tab.1 Parameters of aerofoil

LA SREF/m? SPAN/m MAC/m
A320 143, 48 33. 80 4,54
A330 428,11 57.98 8. 46
A380 845, 00 79. 80 14. 60
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Aerodynamic coefficients calculation using
DATCOM

b B4 ERT

Fig. 2

251
2.0
1.5F

ﬁ 1.0}
R osf

-0.5r

~1.0 1 1 1 1 )
=20 -15 -5 5 15 25

B

3 FAARKEHATHEL

Fig.3 Lift coefficient curve vs. attack angle

a B (A320) b XU (A330)

c SUHALES (A380)

4 FTEERHMG CATIA B
Fig.4 Landing gear modeling using CATIA
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Fig.5 Airforce curve of landing gear
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Fig.6 Curve of vertical forces vs. compression of tire
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Tab.2 Roughness classification standard

PR EER Gy (o> PBELES Ga Cnod
A 16 E 4 096
B 64 F 16 384
C 256 G 65 536
D 1024 H 262 144
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ADAMS/Aircraft full aircraft assembling and

taxiing simulation
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Tab.3 Aircraft mass and moment of inertia properties

_— Fo ke - F LA FR/m - - ;F‘ffﬁl‘t‘ﬁi/(kg . n;z) :
A320 73 900 *1.6264 3.68 1 53;1534 2 79?102 4 20?380 82 ZO4
A330 222 000 —1. 885 4.3 12 834 267 23 341 441 35 047 420 684 063
A380 575 000 —3.053 5.0 55 054 494 100 126 580 150 341 119 2 934 392
Wit 1/4 FRENTIGE A SYEEEN IR Y H22 . SRR Rk,
2.02 7, BHIR 4.30,C B4 8.53, D 2k 17. 24, aie N
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km « K JEAT40 0T, AP X A380 4T T 280 km »
h™ T 43#r.
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Fig.9 Average tire load under different speeds (A330)
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Fig.10 Dynamic load coefficients of A320 at 80 km/h on

runways of various roughness levels
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Tab.4 Dynamic load coefficients at different speeds on runways of various roughness level

B R/ A% BS54 CE%%R D %%
(km + h™1) DLC o DLC o DLC o DLC 4
40 1.033 0. 013 1. 072 0. 026 1. 157 0. 054 1. 318 0.108
80 1. 057 0. 027 1.142 0. 055 1. 304 0. 110 1. 568 0. 198
120 1.025 0. 027 1. 101 0. 052 1. 229 0.095 1. 488 0.182
As20 160 0. 979 0. 025 1. 055 0. 050 1. 165 0. 088 1. 487 0.197
200 0.931 0. 027 0. 999 0. 050 1,118 0. 091 1. 428 0. 196
240 0. 873 0. 028 0. 934 0. 049 1,070 0. 096 1. 377 0. 202
40 1.033 0.012 1. 080 0. 028 1. 170 0. 058 1. 309 0.104
80 1. 048 0. 022 1.126 0. 048 1. 252 0. 090 1. 442 0.153
120 1.033 0. 025 1.121 0. 055 1. 239 0. 094 1. 502 0,181
A330 160 0. 997 0.024 1. 072 0. 050 1. 200 0. 092 1. 494 0. 190
200 0. 953 0. 024 1. 029 0. 050 1.158 0.093 1. 412 0.177
240 0. 909 0. 028 0.979 0. 051 1.112 0.096 1. 360 0.178
40 1.030 0.012 1.053 0.019 1. 108 0. 038 1. 201 0. 070
80 1.036 0. 017 1. 086 0.034 1. 179 0. 065 1. 331 0.117
120 1.029 0. 021 1. 088 0. 041 1. 210 0. 082 1. 399 0.145
A380 160 1. 007 0.023 1. 090 0. 050 1.174 0. 079 1. 431 0. 167
200 0. 986 0. 027 1.053 0. 050 1. 159 0. 086 1. 361 0. 153
240 0. 948 0.030 0. 998 0. 047 1.114 0. 085 1. 325 0.156
280 0. 876 0. 026 0. 906 0.036 1.016 0. 072 1. 242 0.146
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Tab.5 Regression parameters of eq{8)
A320 A330 A380
TEESSR IRI
a B a B a B
A 2.02 0. 014 952 96 0. 000 057 01 0.013 837 18 0. 000 046 63 0.012 130 89 0. 000 036 40
B 4. 30 0.031 576 94 0. 000 074 21 0,030 919 34 0. 000 062 77 0.025 382 18 0. 000 049 32
C 8.53 0. 060 097 11 0. 000 100 36 0. 056 793 41 0. 000 082 00 0. 044 594 65 0. 000 059 57
D 17.24 0.114 631 82 0. 000 130 87 0,105 349 99 0.000 113 56 0. 080 332 07 0,000 074 88
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Tab.6 Parameters of dynamic load coefficient formula

HLA p1/1072 p2/1072 q /1078 ¢/107°
A320 6.512 3.072 4.728 5. 268
A330 5.934 4.119 4. 254 4. 211
A380 4.410 5.232 2. 356 3.614
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B 0 R B T AN WS 5 X 0 B R A B e A
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