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An Evaluation Method for Roughness
of Airport Pavement Based on ADAMS
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2. Airport and Construction Section of Air Force Logistics Department, Beijing 100720, China)

Abstract: Aimed at the problem that airport pavement roughness evaluation indexes and standards fail to
make strict distinction between the two different slipping speeds of aircraft respectively on runway and
taxiway in existing standard, taking three-meter wavelength as the most disadvantageous wavelength to
airport pavement, and taking 0.40g as a discomfort evaluation standard on the basis of airplane speed rep-
resentative value on the taxiway and on runway of airport rand A and rand B, this paper analyzes the dy-
namic response of pavement under the action of aircraft by using software ADAMS. The analyzed results
show that allowable roughness of taxiway pavement is 57 mm and runway for airport class A is 12 mm, for
class B is 19 mm. The analytic results indicate that the allowable roughness is rather closely related with
the airplane slipping speed than the airport classification.
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Tab.1 Parameter of aircraft structure

A FR/m Wi/ (kg » m®)
X Z X Hh Y Hh Z

11.43 2.54 58 527.9 87 791.9 58 527.9
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Tab.2 Simulation parameter for taxing

way with 3 m wavelength

&% 1 2 3 1 5 6 7 8

Y /mm 1016 20.32 30.48 40.64 50.80 60.96 71.12 81.28
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Fig.1 Vertiacal displacement of c-g with 3 m wavelength
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Fig.2 Vertiacal acceleration of c-g with 3 m wavelength
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Tab.3 Acceleration of c-g for aircraft on taxing way

e P/ mm
10. 16 20. 32 30. 48 40. 64 50. 80 60. 96 71.12 81. 28
@ o 10. 58 19. 82 31. 79 47. 22 64.97 85. 09 107. 40 131. 71
@ rmin —10.73 —23.32 —39.62 —58.67 —80.06  —103.56  —129.11  —155.78
T —0.25 —0. 65 —1.10 —1.57 —2.02 —2.52 —2.98 —3.12
Ji#& 31. 15 136. 06 383. 25 881. 27 1763.40  3178.95  5289.37  8229.54
i 2 5.58 11. 66 19. 58 29. 69 41. 99 56. 38 72.73 90. 72
3EFRMER  16.744 18 34.993 55  58.729 97  89.058 77  125.978 5 169.146 5 218.184 14 272.150 39
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Tab.4 Simulation parameter for runway T, 150
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Tab.5 Acceleration of c-g for aircraft | on runway
B g B/ mm
2.54 8.08 7.62 10. 16 12. 70 15. 24 17.78 20. 32
@ o 22.13 43.39 72. 85 94. 70 117.14 140. 08 159. 20 173.57
@ rmin —65. 47 —124.64  —160.04  —167.71 —183.75  —182.69  —205.46  —190.97
S5 (. —1.46 —1.47 0. 50 0.33 1.28 —0.50 —1.96 —1.80
B 252. 35 923. 92 1273.81 2058.22  2920.34  4291.66  5703.28 6 849.03
bR 25 15. 89 30. 40 35. 69 45. 37 54. 04 65.51 75.52 82.76
3 fEbniE 22 47. 66 91.19 107. 07 136. 10 162.12 196. 53 226. 56 248. 28
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Tab.6  Acceleration of c-g for aircraft Il on runway

ey HIE/ mm

2.54 8.08 7.62 10. 16 12.7 15. 24 17.78 20. 32

@ max 22.13 43. 39 72. 85 94. 70 117. 14 140. 08 159. 20 173. 57

@ min 12. 32 24. 55 37.55 53.49 66. 81 84. 77 126. 38 141. 45
i —12.23 —21.51 —31.99 —42.54 —55. 45 —68.15 —79.73 —91.51

S E —0.71 —1. 64 —2.22 —3.34 —4.13 —4.54 —4.58 —5.53
i 2% 32.72 136. 39 308. 20 570. 98 895. 84 1535.94  2256.28 3 082.98

b i 22 5.72 11. 68 17.56 23.90 29.93 36. 55 44.23 50. 82
3R 2 17. 16 35. 04 52.67 71. 69 89.79 117.57 142. 50 166. 57

11 YR B R AR AR SCEA B Rl
IR FE 290 m/s Bf . 3% 6 0] & HY L 137 B3 1 i
5 R B AR AE 17, 78~20. 32 mm Y& 1E =2 6], % H
WE A0 19, 02 mm, BUE Jy 19 mm, A SC#
WO 19 mm /KR 3 m BRI B KA ML
HOBER TR Y4 NR T NS WA R Al N

4 Zh5iE

A SCEE X A HL 7 18 T R AR ME A A B 1A
FVE AT 16 0 DAL DX 4 1) BRI ALK 3R 58 80 1 2% 4%
Bré 4 ADAMS XF CALAE FH T /38 T 8l 245 me R iF
A1 BT o 45 3100 47 38 38 1 7 58 5 0 d5 K M BR SRVF B
WEN 57 mm, A ALY HMIE T8 17 4R A K R
FVFARHER 12 mm, B HHLIHH 19 mm. X5 AA]
1 BB 228K . — B\ B B S5 R 2
o T TP SR A 2 e L TET Y e R AL
T B R B O WU AR AL R L X S
SEBRSRARST Y o [y B AR v T SR A Ve A
X ADMAS BRIAJE 20, PEM A o 14 35 4 £5 1F
— KB A IE .
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