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ABSTRACT

The purpose of this study is to propose a method for obtaining design parameters of
subgrade soil that can evaluate soil conditions, meteorological conditions, and loading
conditions in order to contribute to the durability of roads. The design parameters were
examined for deformation modulus that considered "stress dependency" and "effects of
drainage conditions", and soil testing were conducted using multiple different soil
materials in order to evaluate and propose them.

"Further research to fully reflect the research results of soil engineering in pavement
design and deepen the understanding of the effective stress state under pavement may be
the basis for improving pavement engineering in the future." Based on the indication of
(Brown, SF, 1996), it is indispensable to apply a highly accurate soil testing as a means
of acquiring design parameters in order to improve the durability of the road. Therefore,
the data of "Cyclic triaxial test (JGS0542-2009)" (hereinafter CTX test) and "Bender
element test (JGS0544-2011)" (hereinafter BE test) specified in the Japanese
Geotechnical Society standards are used in this study. Furthermore, since the "stress
dependency" and "effect of drainage conditions" of the deformation modulus E can be
evaluated by conducting both tests, the "Cyclic triaxial test combined with Bender
element (hereinafter referred to as CTX-BE test)" is newly introduced. In this test, the BE
test was performed several times during the CTX test in which the drainage conditions of
the specimen with the bender element were changed, and the relationship between the
shear modulus G and the mean effective stress om' was evaluated.

The CTX-BE test was conducted using eight types of geomaterials with different
physical indicators, and the validity of the test method was verified by comparing the
trends of the data obtained from the test results of each sample with the results of previous
studies. After that, based on the obtained data, the deformation modulus £, and Poisson's
ratio vy under undrained condition and the deformation modulus £4 and Poisson's ratio vq
under drained condition, which are design parameters for use in pavement design, were
discussed. Furthermore, for each of £, and Ey4, an estimation formula was derived with
the mean effective stress om' and the void ratio function f'(e) as parameters. Based on the
above results, a new method for setting the deformation modulus and Poisson's ratio
required for pavement structure design considering the drainage conditions of the
subgrade soil was proposed.

Based on recent environmental problems and various social demands, this

research is positioned as an initiative that links environmental problem-solving



research in pavement structure design with theoretical pavement design. The
research results that proposed a method for setting the deformation modulus as a
design parameter for subgrade soil in consideration of stress dependency and

drainage conditions are considered to greatly contribute to the cooperation.
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