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Development of Fatigue Model for Airfield
Concrete Pavement
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Kwon, Soo-Ahn  Yang, Hong-Seok  Suh, Young-Chan

Abstract

There are two methods in estimating the remaining life of in-service airfield concrete pavement. They are a method simply using
the past accumulated traffic and a method using the theoretical mechanistic analysis. Since the former method is somewhat far
from the actual condition, the latter method is widely used by most engineers and researchers.

The most essential component of the latter method is the fatigue model of the concrete slab. A fatigue model for airfield concrete
pavement is developed in this study by a series of fatigue tests using 30 concrete cylinder specimens obtained from a 10 year old
in-service airfield concrete slab. Strengths for the stress ratio calculation were obtained from the split tensile test of the cores sliced.
Fatigue test mode was repeated split tensile test. The R2 of developed fatigue model was 0.5.

Specimens taken from another airport had been tested for validation of the model. The results showed a good fit to the model. It
was also found that the fatigue life predicted from the model was a little greater when the stress ratio is greater than 80 percent than

other fatigue models developed earlier in America.

Keywords : fatigue model, airfield pavement, concrete pavement, remaining life
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Analysis of Variance
Sum of Mean

Source DF  Squares  Square  FValue Pr>F
Mode 1 2513424 2513424 3715 <0001
Error 37 2503324 067657
Corrected Total 38 50.16748

Root MSE 082254 R-Square 05010

DependentMean 336978  AdjR-Sq 04875

Coeff Var 2440934

Parameter Estimates
Parameter ~ Standard

Variable DF  Estimate  Emor tValue  Pr>|y
Intercept 1 1032746 114911 899 <0001
bi 1 837846 137464  -6.10 <0001
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Al A (Fo}) 2AAZE= A4
4 A Wy | EA || AAss | 2=d ©92o)g %=
= (cm) | (cm) (kg) Z(cm) &% (kg/cm) (kg/cm?)
R1-1C 7.5 5.13 4036.2 1.5 13454 31.4
%% | RI1-2C 7.5 5.19 3722.0 1.5 1240.7 28.6
R3-1C 7.5 5.37 3482.5 1.5 1160.8 25.9
Trjffic R1-1E 7.5 4.69 4049.0 1.5 1349.7 34.5
" R1-2E 7.5 5.00 3664.3 1.5 12214 29.3
g R3-1E 7.5 5.00 4020.0 1.5 1340.0 32.1
R3-2E 7.5 4.73 3684.0 1.5 1228.0 31.1
T R2-1C 7.5 4.86 3964.2 1.5 13214 32.6
2o R2-2C 7.5 4.48 3964.0 1.5 1321.3 35.3
2 R2-3C 7.5 4.22 3033.2 1.5 1011.1 28.7
C R2-4C 7.5 4.70 3120.0 1.5 1040.0 26.5
Traffic R2-1E 7.5 4.96 4052.3 1.5 1350.8 32.6
g R2-2E 7.5 5.33 3683.9 1.5 1228.0 27.6
R2-3E 7.5 4.97 2854.8 1.5 951.6 22.9
R2-4E 7.5 4.93 4354.2 1.5 1451 .4 35.3
PT-1C 7.5 4.69 3267.1 1.5 1089.0 27.8
2ot PT-2C 7.5 4.76 3526.8 1.5 1175.6 29.6
PT-3C 7.5 4.81 3999.0 1.5 1333.0 33.2
9 PT-4C 7.5 4.88 3456.3 1.5 1152.1 28.3
PT-1E 7.5 4.74 3133.8 1.5 1044.6 26.4
¥ au PT-2E 7.5 4.93 3793.7 1.5 1264.6 30.7
PT-3E 7.5 5.00 3902.5 1.5 1300.8 31.2
= PT-4E 7.5 4.46 3191.4 1.5 1063.8 28.6
= T1 7.5 4.76 3239.4 1.5 1079.8 27.2
T2 7.5 4.93 4692.1 1.5 1564.0 38.0
T3 7.5 4.78 3835.9 1.5 1278.6 32.0
Azt | &Y
T4 7.5 3.98 2381.5 1.5 793.8 23.9
T5 7.5 5.08 4877.6 1.5 1625.9 38.3
T6 7.5 5.12 3835.4 1.5 1278.5 29.9
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(ecm) | (em) | (%) (kg) W24 | (em) | (%) (kg)
R1-1C 15 1 4.29 93 3.128.3 80 5.23 95 3.909.1 781
% | R1-2C 15 1 5.09 91 3,310.6 | 1,124 | 5.17 90 3,336.9 | 1,755
R3-1C 15 | 4.64 89 2,687.4 288 4.44 80 2,303.5 | 1.084
A ] R1-1E 15 | 4.75 74 3,044.8 | 5,107 | 4.89 70 2,955.2 | 56,098
Traffic au R1-2E 15 1498 | 100 3,648.3 274 5.07 90 3.344.0 | 15,317
g R3-1E 15 | 4.76 85 3,270.9 | 10,348 | 4.53 80 2,913.7 -
R3-2E 15 14.92 75 2,891.5 | 49,922 | 4.72 60 2,205.7 | 879,150
T R2-1C 15 1 4.42 77 2,782.2 | 41,747 | 4.62 80 3,014.7 320
2o R2-2C 15 1468 103 | 4,272.6 8 4.97 90 3,957.8 303
= R2-3C 15 | 4.92 83 2,942.6 | 2,358 | 5.40 80 3,105.1 293
C R2-4C 15 - - - - 4.88 80 25916 -
Traffic R2-1E 15 14.76 98 3,796.7 30 4.92 95 3.818.6 2
. R2-2E 15 | 4.43 91 2,777.2 520 5.36 90 3,334.2 51
R2-3E 15 | 5.41 89 2,779.1 | 7,251 | 4.66 60 1,606.0 | 102,000
R2-4E 15 | 4.85 84 3,604.2 | 3,980 | 4.81 70 2,973.8 -
PT-1C 15 14.79 60 2,002.1 - 4.44 70 2,165.1 438,150
2o PT-2C 15 | 518 | 108 | 4,129.3 - 5.17 95 3.639.1 65
PT-3C 15 14.90 90 3,666.4 | 6,926 | 4.74 90 3,546.7 | 3,658
24 PT-4C 15 | 4.83 89 3,041.6 | 70,929 | 4.67 80 2,646.1 | 2,191
PT-1E 15 | 4.67 79 24429 | 9,839 | 4.90 70 2,267.7 | 56,098
#* . PT-2E 15 | 5.08 80 3.127.3 115 4.54 80 2,794.9 236
PT-3E 15 14.70 ] 102 3,729.9 - 4.60 90 3,231.3 36
= PT-4E 15 1 4.64 80 2,656.2 1114,639| 4.89 80 2,799.3 | 70,070
= : T1 15 | 4.23 94 2,712.8 | 2,807 | 5.51 80 2,999.8 | 8.825
T2 15 14.90 94 4,371.6 427 4.70 80 3.578.6 89
an | zq T3 15 14.79 70 2,690.7 | 41,644 | 4.77 70 2.679.5 -
T4 15 - - - - 5.04 95 2,865.0 -
T5 15 | 5.06 | 102 4,944 4 - 4.55 90 3,931.8 1
T6 15 1 4.60 81 2,801.7 | 9,344 | 5.07 60 2,278.8 -
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