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Study on measurement method for runway friction coefficient. construction
and verification of estimation model with specific condition
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Abstract: With the rapid development of China’ s civil aviation industry, the safety of aircraft takeoff and landing is an important
consideration and challenge faced by the airport authorities. Friction, which is generated on the contact surface between the tire and
runway, is a crucial factor in ensuring the safe landing of aircraft. Measuring the friction coefficient is a vital task for resolving the issue
of measuring runway friction coefficient in China. In this paper, we present a finite element method to quantify the runway friction
coefficient. We perform a multi-physical field coupling analysis of tire-runway interactions utilizing ABAQUS. This allows us to obtain
the correlation between the friction coefficient and the tread friction (shear) stress under varying load, pressure, and speed conditions.
By analyzing the trend of friction stress variation under both univariate and multivariate operating conditions, and subsequently employing
the fitting method to reverse solve the friction coefficient, it is possible to establish models for estimating the friction coefficient under
differing operating conditions. This leads us to the achievement of a measurement method that solely relies on tread friction stress to
assess friction coefficient within specific operating conditions. Finally, a tester for determining the friction coefficient of airport runways
has been employed to validate an estimation model in accordance with standard working conditions. Six experiments were conducted at a
distance of 3 000 metres, as a result, the discrepancies between the estimation outcomes and the actual measurements ranged from
2.47% to 4.13%. This study affirms the validity and accuracy of the finite element method-based estimation model and presents a
stimulating framework for investigating the measurement technique of runway friction coefficient.
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Table 5 Fitting results for different working conditions

T4 HUE a B D R
80 -0.015 65 0.032 93 0.999 35
90 -0.024 62 0.023 76 0.999 50
B/ kef 100 -0.029 96 0.019 21 0.998 96
110 -0.039 29 0.016 33 0.999 23
120 -0. 049 01 0.014 16 0. 998 99
170 -0.024 78 0. 025 84 0.999 36
190 -0.028 31 0.022 23 0.999 35
S E/kPa 210 -0.029 96 0.019 21 0. 998 96
230 -0.032 93 0.016 78 0.999 26
250 -0.036 24 0.014 70 0.999 12
60 -0.032 67 0.014 15 0.999 52
W/ 70 -0.033 96 0.015 47 0.999 39
(km - b)) 80 -0.033 12 0.017 18 0.999 40
90 -0.029 96 0.019 21 0.998 96
100 -0. 030 36 0.022 13 0.999 19
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Linear fitting results under different speeds
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Fig. 13 Measured and predicted curves for friction coefficient
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Table 6 Actual and estimated measurement results

No. 1 No. 2 No.3 No. 4 No. 5 No. 6
A, 0.701 0.652 0.647 0.603 0.687 0. 602
E, 0.724 0.673 0.663 0.622 0.713 0. 620
A, 0. 690 0.673 0.630 0.642 0.664 0. 650
E, 0.716 0.699 0.653 0.664 0.688 0.672
A, 0.702 0.663 0.611 0.639 0.676 0. 645
Es 0.731 0.685 0.629 0.660 0.701 0. 667
A, 0.711 0.645 0.618 0.633 0.645 0. 642
E, 0.738 0.666  0.638 0.654 0.667 0. 663
As 0.701 0.653 0.609 0.659 0.696 0. 657
Es 0.728 0.675 0.628 0.682 0.722 0. 680
Ay 0.711 0.650 0.611 0.664 0.698 0. 650
E¢ 0. 740 0.672  0.630 0.687 0.724 0.672
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