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Abstract

The Resilience modulus Tester (DEMT) is developed based on the principles of the Dynamic De-
formation Modulus Evd Tester (PFWD) and the Falling Weight Deflectometer (FWD). This study
aims to explore the true values of the Resilience modulus (DEMT) in on-site testing of highway
subgrade. A comparative analysis is conducted between the dynamic deformation modulus meas-
ured by PFWD and the Resilience modulus measured by DEMT. The differences in modulus defini-
tions and formula calculations are analyzed, and the influence of plastic deformation on the re-
sults when using DEMT for Resilience modulus testing is corrected. Custom steel molds were used
to prepare soil specimens with different fly ash contents and compaction degrees. The height dif-
ference of the specimens before and after DEMT testing was measured using a high-precision ver-
nier caliper. The experimental results show that under fly ash conditions, the lower the compac-
tion degree, the larger the compressible range of the specimen, and the greater the plastic defor-
mation induced by the impact load. When the compaction degree is 90%, the initial plastic defor-
mation is the largest, measuring 0.0532 mm. When the compaction degree is 96%, the initial plas-
tic deformation is the smallest, measuring 0.0201 mm in the total deformation. Therefore, it can
be observed that the proportion of plastic deformation in the total deformation during Resilience
modulus testing of subgrade soil samples decreases with the increase of compaction degree.
Moreover, for specimens with the same compaction degree, the proportion of plastic deformation
decreases gradually with an increase in the number of rebound modulus tests.
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Figure 1. Force diagram of the elastic half-space body of the
subgrade under a rigid bearing plate
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Figure 2. Schematic diagram of equipment load transmission
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Figure 3. Plastic deformation variation curve with the number of tests

for non-fly ash content specimens
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Figure 4. Variation of plastic deformation of specimens with different
compaction degrees and fly ash content in engineering practice with

the number of tests
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Figure 5. Dynamic rebound modulus, total deformation, and plastic de-
formation of different specimens under actual engineering conditions
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