FFANF I =8 AW 10 20229 109 pp. 31 ~ 40 ISSN 1229-2427 (Print)
JOURNAL OF THE KOREAN GEOTECHNICAL SOCIETY ISSN 2288-646X (Online)
Vol.38, No.10, October 2022 pp. 31 ~ 40 https://doi.org/10.7843/kgs.2022.38.10.31

HAE A X[HHPES na{et YERlstA=nt
FZE5E719| BdAl Hw

Comparison of Elastic Modulus Evaluated by Plate Load Test and
Soil Stiffness Gauge Considering Strain and Ground Stiffness

a F A Kim, Kyu-Sun
A s Shin, Donghyun

Abstract

This study compares elastic moduli calculated using two stiffness testing methods with different strain ranges to evaluate
the stress-settlement characteristics of foundation support layers. Elastic moduli were calculated by the soil stiffness gauge
(SSG) in the micro-strain range and the plate load test (PLT) in the medium strain range. To apply the elastic moduli
obtained by the two testing methods with different strain ranges to the design and construction of foundation soils, the
correlation between each measurement value should be identified in advance. As a result of the comparative analysis
of the elastic moduli calculated using the two methods in weathered soil and rock, which are representative support
layers in Korea, the calculated elastic moduli differed depending on the types of soil and stress conditions. For various
soil types, the static elastic modulus obtained by the PLT was reduced by 56% because of the difference in the strain
level of the test compared with the dynamic elastic modulus obtained by the SSG. Therefore, the results show that
it is necessary to apply corrections to the stress distribution, stress level, and dynamic effect according to the ground
stiffness to effectively use the SSG instead of the PLT.
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Fig. 1. Normalized stiffness data (modified from Clayton (2011))
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Fig. 4. Test methods for the evaluation of elastic modulus: (a) PLT, (b) SSG
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Table 1. Data collection for comparative studies

Test ID Type Reference Number Soil description
US highway material: silty and clayey soil (CL, CL—ML), sand (SP),
A Lab. test Seyman (2003) 22 granular (GC, GW, GP), cement treated soil
B Field test Nazzal (2003) 22 US highway field material
C Field test Kim (2015) 9 Subgrade soil: silty sand (SW—SM)
D Field test This study 8 Foundation soil/rock: weathered soil, weathered rock
E Field test This study 12 Foundation rock: weathered rock
F Field test This study 6 Foundation soil/rock: weathered soil, weathered rock
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