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Simplified Methods for Calculating Aircraft
Load Repetition

ZHAO Hongduo , LING Jianming , YAO Zukang
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804 , China)

Abstract: The paper presents a discussion on the simplified
methods for calculating aircraft load repetition, which is used
in mechanistic-empirical pavement design procedure. A
simplified concept based on stress/strain spread angle and
equivalent width is put forward as the basis of load repletion
calculation. The results based on double pavement layers
analysis show that the equivalent width is the function of top
layer thickness and relative stiffness of the layers. Then, the
simplified equations for calculating equivalent width are put
forward. The width differences between simplified method and

spatial response-based method are within 5%. The pavement
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with more than two layers can be transferred to two layers
according the equivalent approach. With the equivalent width,
load repetition methods are developed for single tire, and a
detailed analysis is made of the multiple tires and multiple
axles as well. Furthermore, the equations with a consideration

of the mixed traffic are put forward.

Key words: airport; asphalt pavement; design procedure;

load repetition; simplified method
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Fig.1 Concept of simplified calculation method
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Tab.1 Equivalent width with various modulus

Eo =60 Eo =30 g'gg [ —e— EVE,=10
B/ B, B/m E1/E B/m E ol T%ﬁiﬁﬁ
5 0.457 10 0.486 B 0| —— E/E=40
10 0.486 20 0.519 5 .
15 0.505 30 0.540 i« 0.30 |
20 0.518 40 0.554 & 0.20 ¢
25 0.530 50 0.566 S 010t
30 0.539 60 0.575 . . .
40 0.554 80 0.591 0 0.50 1.00 1.50
50 0.566 100 0.603 EREE /m
E4 FAEABELETERNZESEENXER
_ E,/(1 - ¢ B <A- Z5p) D Fig.4 Relationship between equivalent width and

B/ - Ey< - pd)

thickness with various modulus ratio
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Tab.2 Equivalent width with various general modulus ratio (E, =30,A=0.8)

Ey/MPa A B/m
h=0.20 m h=0.40 m h=0.60 m h=0.80 m h=1.00 m h=1.20m h=1.50m

60 2.62 0.270 0.314 0.412 0.506 0.610 0.728 0.903
90 3.92 0.275 0.326 0.425 0.522 0.631 0.755 0.931
150 6.54 0.283 0.343 0.444 0.547 0.663 0.798 0.975
300 13.08 0.300 0.374 0.478 0.590 0.720 0.856 1.050
600 26.16 0.324 0.411 0.519 0.643 0.789 0.928 1.143
900 39.25 0.341 0.433 0.546 0.680 0.832 0.977 1.205
1200 52.33 0.355 0.450 0.567 0.707 0.863 1.013 1.236
1 500 65.41 0.367 0.464 0.586 0.730 0.889 1.045 1.287
1 800 78.49 0.377 0.477 0.601 0.750 0.912 1.070 1.320
2 400 104. 66 0.395 0.497 0.627 0.784 0.949 1.115 1.374
3 000 130.82 0.408 0.513 0.648 0.811 0.980 1.150 1.417
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Tab.3 Spreading slop with various general
modulus ratio(A =0.8)

A k=tan 0 0/ R?
2.616 0.249 13.98 0.988
3.925 0.258 14.48 0.989
6.541 0.273 15.25 0.991

13.082 0.294 16.38 0.993
26.164 0.320 17.74 0.993
39. 246 0.337 18.63 0.994
52.329 0.346 19.05 0.995
65.411 0.360 19.76 0.994
78.493 0.368 20.20 0.994
104. 657 0.382 20.93 0.994
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Fig.5 Concept for multiple layer transfer
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Fig.6 Load repetition calculating for single tire
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Fig.7 Equivalent width without overlapping
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Fig.9 Load repetition calculation for multiple tires
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Fig.12 CDF calculating for mix traffic
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