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Prediction model of remaining life for airport pavement
based on cumulative damage
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(1. Department of Airport and Architecture Engineering, Air Force Engineering University, Xi’an 710038, Shaanxi, China;

2. Airport and Construction Section of Air Force Logistics Department. Beijing 100720, China)

Abstract: Through the statistical analysis on the transverse distribution rules of wheel trace and
pavement load stress, the calculation method of pavement pass-to-coverage for landing gear was
obtained. Based on the regression formula of load stress on the middle part of pavement slab, the
lateral stress distribution function of pavement slab was established. NCHRP1-26 function was
chosen as fatigue function, the takeoff data of the 2 types of aircrafts in the next 7 years were
calculated based on the historical takeoff data of airport A in the past 13 years, the calculation
method of cumulative damage for airport pavement was set up according to the coverage curve
function and the stress distribution function, and example verification was carried out. Analysis
result shows that, the maximum cumulative damage of pavement tends to be 1 after 2 years,
which means the remaining life of airport pavement is 2 years without any maintenance measure.
It is consistent with the actual operating condition of airport A, so the established model is
effective. 3 tabs, 3 figs, 16 refs.
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Fig.3 Pavement load stress
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Tab. 1 Calculation values of load stresses

HLI o1/ MPa o7/ MPa
1 1.85 2.14
1l 3.01 3.47
I 3.71 4.27
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Tab. 2 Aircraft takeoff data in 13 years IR
A HLEL T HLEY 1 HLEY I
2001 1 000 800 600
2002 1100 600 600
2003 1200 600 800
2004 1250 750 900
2005 1 400 900 700
2006 1 000 950 650
2007 1100 900 1 200
2008 1 500 1 200 1 300
2009 1470 1 300 1 200
2010 1520 1 800 1 600
2011 1 580 1 560 1507
2012 1610 1665 1607
2013 1590 1771 1707

i 2t R AT AR B GX 2 FpRALE T IE T Y
B N MATLAB 4184k 5 KA o8 BOK % 5
KRG E 2 O 1.9 m, fie K BB Co h
0. 756,

R SMME R LR s AT SR D s R
P BEAT 0 B AR OR R 74 2 R LAY R TR A
W2 3.

R3 THETCHEMNER

Tab.3 Prediction results of aircraft takeoff data %2

D HLALIT HLAL I
2014 1876 1 808
2015 1982 1908
2016 2 087 2 008
2017 2193 2108
2018 2 298 2 209
2019 2 404 2 309
2020 2509 2 409
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