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Study on Lateral Loads on Airport Pavement during B777 Aircraft Steady Taxiing Turn
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Abstract: In order to analyse the distribution of lateral load of B777 —300ER aircraft during taxiing turn, the
lateral load of the aircraft is calculated and allocated based on the speed instantaneous center method. During
the calculation, a single six-wheel body landing gear is simplified as an integrative tire, and the total lateral
load on the asphalt pavement during B777 —300ER aircraft making a steady taxi turn under the corresponding
tuning condition is calculated. Meanwhile, the total lateral load is effectively distributed to each wheel
considering the influence of different speeds and operating angles of nose wheel on the lateral load of each
wheel. The calculation result shows that (1) both taxiing velocity and nose wheel steering angle effect on the
lateral load of the wheel when turning at low speed, and the influence is more significant with the increasing
of velocity and angle; (2) the max lateral load of B777 —300ER aircraft appears on nose wheel or the inside
tire of main landing gear near the turning centre, and they are recommended as the key analysis object of
ultimate lateral load on asphalt pavement. This is significant for the safe operation of aircraft taxiing on

asphalt pavement.
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Fig.1 Layout of landing gears of B777 —300ER aircraft
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Fig.2 Shear damage at curved asphalt pavement
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Fig. 3 Mechanical analysis of tricycle arrangement aircraft turning movement
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Fig. 4 Angular relation between main wheel turning and

nose wheel turning of B777 aircraft
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Fig. 5 Numbers of B777 aircraft main wheels and

turning forces of rear main wheels
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Tab.1 Inertia moment of B777 —300ER aircraft and

corresponding vertical loads of different landing gears
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Tab.2 Turning parameters of B777 —300ER aircraft

1 628. 81

A ERVEMIE o/ (°) 10 20 30 40 50
BIASARAE IR/ rad 0.17 0.35 0.52 0.70 0.87
FEOHBROIH B/rad  0.020  0.042  0.067 0.097 0.013 7
BrO2F42 R/m 92.83  71.36 54.15 37.92 27.51
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Fig. 6 Lateral total loads gear during taxiing at
different speeds
£33 v=3n/s HERMEEHIEITEER

Tab.3 Calculated lateral load allocation of multi-wheel at

3 m/s speed

e e s 2P B R ) £ 28/ kN

fas(?)  IRH NRdA Wi Nid Vigd
10 3,14 2.85(1) 1.90(2) 2.13(7) 3.19(8)
13 3.66  3.25(1) 2.17(2) 2.44(7) 3.67(8)
20 5.07  3.75(5) 2.50(6) 2.87(11) 4.30(12)
30 7.64  4.99(5) 3.32(6) 3.95(11) 5.93(12)
40 11.79  6.92(5) 4.61(6) 5.85(11) 8.77(12)
50 18.07  9.13(5) 6.08(6) 8.32(11) 12.47(12)
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Tab.4 Calculated lateral load allocation of multi-wheel at

4 m/s speed

HERe G YL N F KA 1) 45 28/ kN

M) Tk IR M4ed Vg4l Vi
10 473 5.08(1) 3.38(2) 3.78(7) 5.68(8)
13 5.40  5.45(1) 3.64(2) 4.10(7) 6.15(8)
20 7.22 6.56(5) 4.38(6) 5.03(11) 7.55(12)
30 10.69  8.61(5) 5.74(6) 6.86(11) 10.29(12)
40 16.62  11.90(5) 7.93(6) 10.12(11) 15.18(12)
50 25.78  15.65(5) 10.43(6) 14.40(11) 21.60(12)
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Tab.5 Calculated lateral load allocation of multi-wheel at

5 m/s speed

HIEe:4(d ZH AR R i 75 2/ kN

/(%) 1 %41 I fe4d %4 Vi VHH
10 6.77 7.94(1) 5.29(2) 5.92(7) 8.88(8)
13 7.62 8.53(1) 5.68(2) 6.41(7) 9.61(8)
20 9.99  10.19(5) 6.79(6) 7.82(11) 11.73(12)
30 14. 61 13.28(5) 8.85(6) 10.60(11) 15.90(12)
40 22.83 18.69(5) 12.19(6) 15.62(11) 23.43(12)
50 35.69  24.04(5) 16.03(6) 22.22(11) 33.33(12)
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Tab. 6 Calculated lateral load allocation of multi-wheel at

6 m/s speed

HT A ZH AR i 77 B/ kN

/(%) el I M%s2H I\ e VHH
10 9.27 11.43(1) 7.62(2) 8.52(7) 12.79(8)
13 10.34  12.28(1) 8.19(2) 9.23(7) 13.85(8)
20 13.37 14.62(1) 9.75(2) 11.25(7) 16.87(8)
30 19.39  18.97(5) 12.65(6) 15.17(11) 22.75(12)
40 30.42  26.11(5) 17.41(6) 22.34(11) 33.51(12)
50 47.80  34.29(5) 22.86(6) 31.78(11) 47.67(12)
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Tab.7 Calculated lateral load allocation of multi-wheel at

7 m/s speed

T4 EiE SN CE= 2N

/(%) I %4 I 4g41 M4&4H Vi Vi
10 12.22 15.57(1) 10.38(2) 11.60(7) 17.41(8)
13 13.56 16.72(1) 11.15(2) 12.57(7) 18.85(8)
20 17.37 19.91(1) 13.27(2) 15.31(7) 22.97(8)
30 25.05 25.71(5) 17.14(6) 20.57(7) 30.85(8)
40 39.39  35.35(5) 23.57(6) 30.29(7) 45.44(8)
50 62.12 46.41(5) 30.94(6) 43.21(7) 64.81(8)
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