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Uniqueness of Backcalculated Layer Moduli of Pavement Structure
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[Abstract]

three-layer pavement with proper thickness, Poisson's ratio and moduli of each layer, and the surface deflection basin of the

Uniqueness of backcalculated layer moduli of a pavement is discussed. A standard model is assumed as a

standard model is calculated using the multi layer elastic theory. Each layer modulus is changed widely, keeping the
thickness and Poisson's ratio constant, Surface deflection basins are calculated by multi Jayer elastic theory. Root Mean
Square Error (RMS) of deflection basins, which is employed as the evaluation function in the backcalculation, are calculated
as the deviations between the standard model and the other models. It is found that there are other combinations of layer
moduli which yield local minimum RMS value than the minimum one at the standard model. When backcalculation is
started from an initial seed moduli which yields RMS local minimum value, an RMS stationary point is obtained. The
combination of layer moduli at this point yields not the minimum value but the local minimum value. The allowable
number of load repetitions for the local minimum combination are calculated in terms of fatigue life of the asphalt mixture

layer and the subgrade.
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Fig-1. Standard model of pavement structure
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Fig-2. Deflection basin of standard model
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Table-1. Change in RMS value at an RMS stationary point in iteration

No. of Iteration RMS E; E, Es3
1598.2 2046120.8 247.5

2 5.500464x 107 1603.7 2058804.1 246.7

3 5.494912x 107 1610.6 2062413.9 246.3

47 5.471134x10° 1684.6 2057198 .4 2454

48 5.471134x107 1684.6 2057191.1 245.4

49 5.471134x107 1684.7 2057184.5 2454
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Table-2. Stress, strains, and allowable numbers of load
repetitions for the standard model and the local minimum
No. RMS E, E, E; o & N; ot € N,
(kgflem®)| (kgf/lem?) | (kgflem®) | (kgflem® | (W) (kgflem® | (W
Standar | 50000 50000 1000 | {245 | 1840 46 | 28105 | 1110
1 ]4.86x10™ 4,000/ 1,000 . 272.44 | 1.2x107
2 [5.02x10™ 32,0000 6,300/ 1,000 6.31 173.57| 7.2x10° | -0.46 |-278.14 | 1.1x10’
3 |1.92x107] 200,000]  1,000[ 1,300 | 42.31 138.94| 1.4x10" | -0.42 |-174.30 | 9.2x10’
4 |1.97x10°| 160,000 1,300 1,300 37.92 156.35] 1.5x107 | -0.47 |-199.42 | 5.0x107
5 |2.74x107% 4,000 40,000 790 372 23221 >10% 023 |-150.81| >10°
6  |2.76x10°] 63,0000  7,900] 790 1044 | 127.36) 1.1x107 | -0.32 |-243.04 | 2.1x10’
7 1552107 1,600(2,000,000| 250 -3.63 -3.49] >10° -0.01 -18.46 | >10°
8 |5.65x10°|  2,000[1,600,000] 250 -3.63 4200 >10° -0.01 22,03 | >10°
9 [5.68x107|  2,000/1,300,000f 320 -3.63 471 >10° -0.02 24.18| >10°
10 [8.65x107} 250,000f 200,000 320 -2.83 0.31, >10° 0.04 | -5041| >10°
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Fig-11. Fatigue failure criterion by

energy approach, source[11]
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