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Back analysis on modulus of asphalt pavements
based on FWD dynamic deflection basin parameters
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2. Key Laboratory for Special Area Highway Engineering of the Ministry
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Abstract: In order to study the influence of discontinuous interface contact behavior between as-
phalt layer and cement treated base layer on back calculation of modulus parameters of asphalt
pavements, the finite element analysis was used to create a synthetic database of dynamic deflec-
tion basin indicators, with which a regression model was established to back calculate modulus
parameters of various structural layers. The effect of the discontinuous interface contact condition
between asphalt layer and cement treated base on backcalculation results of modulus parameters
was analyzed. A correction analytical method considering the discontinuous interface contact con-

dition was proposed. The results indicate that the dynamic deflection basin indicators are correla-
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ted with layer modulus parameters. The modulus parameter backcalculation model based on dy-

namic deflection basin indicators is of high accuracy. The discontinuous layer interface condition

has no effect on modulus backcalculation results of asphalt layers and the subgrade structures,

but it causes the backcalculation results of base layer modulus to be lower significantly. The ratio

of backcalculation value to theoretical values is from 35 to 45%. The correction method of layer

moduli can objectively determine the performance condition of various structural layers of asphalt

pavements. The research shouled be useful to popularize FWD testing technology in evaluating

the structure performance of asphalt pavements. 7 tab, 3 figs, 15 refs.
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Tab.1 Proposed parameters of structural layer materials

R/

(kg *m %)

S| JRE/m i /MPa  [JA#S L FHJE Ee

AC ]0.12~0.30| 2 000~6 000 | 0.35 2 200

BC ]0.25~0.45| 3 000~13 000 | 0.25 2 100 0. 05

SG 100~400 0. 35 1 800
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Fig.1  Mesh of calculation model
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Tab. 2 Layout plan of nine point sensors of FWD
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Tab.3 Correlation of DBP index and structuaral layer modulus
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Tab. 4 Relationship between regression

coefficient and layer thickness
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Tab.5 Paramenters of typical pavement structural materials

i T 5 4 Eac/MPa Epc/MPa Esc/MPa
A 2 000 3 000 100
B 3 000 5 000 200
C 5 000 7 000 300
D 6 000 9 000 400
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Tab. 6 Deflection basin data of FWD surveying points
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