Int. J. Highw. Eng. Vol. 18 No. 6 : 35-40 DECEMBER 2016
https://doi.org/10.7855/IJHE.2016.18.6.035

ThA FWD 5152 o] 8% 25249 vl4g A% 24

An Analysis on the Nonlinear Behavior of Block Pavements

using Multi-Load Level Falling Weight Deflectometer Testing
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OBJECTIVES : The objective of this study is to analyze the nonlinear behavior of block pavements using multi-load level falling weight

deflectometer (FWD) deflections.

METHODS : Recently, block pavements are employed not only in sidewalks, but also in roadways. For the application of block pavements
in roadways, the structural capacities of subbase and subgrade are important factors that support the carry traffic load. Multi-load level FWD

testing was conducted on block pavements to analyze their nonlinear behavior. The deflection ratio due to the increase in load was analyzed to
estimate the nonlinearity of block pavements. Finite element method with nonlinear soil model was applied to simulate the actual nonlinear

behavior of the block pavement under different levels of load.

RESULTS : The results of the FWD testing show that the center deflections in block pavements are approximately ten times greater than that in
asphalt pavements. The deflection ratios of the block pavement due to the increase in the load range from 1.2 to 1.5, indicating that the deflection

increased by 20~50%. The material coefficients of the nonlinear soil model were determined by comparing the measured deflections with the

predicted deflections using the finite element method.

CONCLUSIONS : In this study, the nonlinear behavior of block pavements was reviewed using multi-load level FWD testing. The deflection
ratio proposed in this study can estimate the nonlinearity of block pavements. The use of nonlinear soil model in subbase and subgrade increases

the accuracy of predicting deflections in finite element method.
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Fig. 2 Deflection Basin Measured from Block
Pavement with Different Load Levels
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Fig. 3 Deflection Basin Measured from Asphalt
Pavement with Different Load Levels
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Table 1. Average Value, Standard Deviation, and
Coefficient of Variation of Deflection Ratio

Deflection ratio
Type Average S cov?
value (%)

Block 134 0.10 7.10
pavement 1

Block 135 0.06 4,09
pavement 2

Road 1.11 0.01 0.74
pavement

1) SD: Standard Deviation
2) COV: Coefficient of Variation
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Fig. 4 Deflection Ratio Measured from Different
Pavement Type
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Deflections with 40kN of Load Level
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