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Determination of Optimal Backcalculation

Point for Three Layer Structure Modulus
Backcalculation of Asphalt Pavement

ZHU Jie, SUN Lijun

(1. China Academy of Transportation Sciences, Beijing 100029,
China; 2. Key laboratory of Road and Traffic Engineering of the
Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract. It is found that optimal backcalculation point may
be exist during the modulus backcalculation in the three layers
structure of asphalt pavement. Through a large number of
modulus backcalculation confirmed the existence of the
optimal balckcalculation point and found the position of the
optimal backcalculation point, try to explain the inevitability
of existence of the optimal backcalculation point in
theoretically. The writer compares the backcalculation
method with domestic and foreign modulus backcalculation
method through precision and efficiency, it is confirmed that
the backcalculation method using optimal backcalculation
point, precision and efficiency of this method are all very high

which make the possible of massive modulus backcalculation.
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Fig.1 Procedure of three layer structure modulus

backecalculation of asphalt pavement
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Fig.2 process of determination on optimal backcalculation location
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Tab.1 Range of structural parameters
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Tab.2 Surface and base modulus value in the same

subgrade modulus

#f EEEE/MPa  EE#E/MPa  LHAE/MPa
1 1 000 3000 150
2 2 000 4 000 150
3 3 000 5 000 150
4 4 000 6 000 150
5 5 000 7000 150
6 6 000 8 000 150
*3 EEEEEENEAZMEERESEE

Tab.3 Surface modulus value in the same subgrade

and base modulus

ZHy WEEE/MPa HEEE/MPa  LHiKE/MPa
1 1000 5 000 150
2 2 000 5 000 150
3 3 000 5 000 150
4 4 000 5 000 150
5 5 000 5 000 150
6 6 000 5 000 150
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base modulus is fixed
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FiR2% 22 A, MultiDEF 5 MODULUS J5 # 45
R AT, X WP T EAR B X P A R T
BRI BB GPHR, 1R R A7
AR 2 R R K, A SCHRE B MultiDEF J 8
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FER SR AT .
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Tab.4 Measured deflection basin data of FWD

B s A7 (em) Ab B TT/0. 01 mm

I e = = RN kN
PSR R em WAL #5RL 20 30.48 60,96  Ol.44 121,92  152.4  182.88
mE  13.34 0.35
1 BHEZE 35. 56 0. 30 176. 99 100. 58 77. 04 65. 28 43. 94 31. 24 23.11 17.53 13.72
TH 0. 40
mE  16.51 0.35
2 BHEZE 17.78 0.15 257. 34 70, 89 58.2 54,2 43,18 35. 56 25. 40 20. 32 15. 24
T H 0. 40
x5 EXEESHMBEZENEEE
Tab.5 Comparison between the algorithm and other algorithm MPa
I5a=3 Ay A) =3 HMDEF GADEF EVERCALC WESDEF MODULUS MultiDEF
= 3173.93 3171.73 3229.5 3 241.43 3221,96 3 238.33
1 PRy 701. 68 701.13 700. 23 676. 86 661. 58 684, 17
+ & 130. 17 130. 31 129. 41 130. 51 133.19 132. 48
= 4 270. 96 4 271.78 4 273.65 4120, 94 4 393,11 4 280. 85
2 ®HE 15 201. 15 15 165. 02 15 175. 84 17 247, 32 14 359, 68 14 803. 65
+ & 178. 51 178. 64 177. 88 180. 31 178. 45 178.12
%6 EBTRZ5XNTREBIIRE
Tab.6 Relative error between theoretical deflection basin and measured deflection basin
- U S E/ cm
F5 LA
0 20 30, 48 60. 96 91. 44 121. 92 152. 4 182. 88
S A
ST 100. 58 77.04 65, 28 43,94 31. 24 23,11 17,53 13.72
/(0. 01 mm)
1 SANAE VT 4
MRV 100. 58 77.04 64. 94 44, 07 31.73 23.24 17.22 12.9
/(0. 01 mm)
AR/ % 0 0 0.52 0.3 1.56 0.56 1.77 5,98
S SV A
S i 70, 89 58.2 54,2 43,18 35.56 25,4 20, 32 15. 24
/(0. 01 mm)
2 S Y
PR T4 70. 89 58.2 54 43. 97 34. 46 26. 43 20, 02 15. 07
/(0. 01 mm)
xR/ % 0 0 0.37 1. 83 3.09 4,05 1. 47 1.12
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Tab.7 Efficiency comparison between deferent

algorithms
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