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Summary

Jeju island was formed during the Cenozoic period by multiple volcanic
eruptions and is located in the far south of Korean peninsular, The
scoria formed with the eruptions is scattered throughout the island.
Scoria that is called “Song-1”" in Jeju dialect is categorized by its
color: reddish-brown, yellow-brown, dark-grey and black. To study the
stress-strain behavior of scorias, triaxial compression tests are
performed on the scorias with particles size between 0.425 and 2.0mm, In
these test, it is investigated in characteristics of scorias such as
relative density, crushability, compressibility and shear strength. And
the behavior of the dark-grey scoria is predicted by single-hardening
constitutive model.

The test results are summarized as follows.

As the relative density increases, the failure strength increases but
the failure axial strain at peak decreases.  When relative density and
confining pressure are increased, it is observed that the failure axial
strain for the dense particle increases than that for the medium dense,

During the isotropic test, the volumetric strain was compressed, The
test result is that the dark-grey scoria has the lowest compressibility
followed by the reddish-brown scoria and yellow-brown scoria at the same
relative density and confining pressure., The Yellow-Brown scoria has by
far the highest compressibility.

According to the test results, the dark-grey scoria showed relatively
high shear strength with low crushability in particles, But the
yellow-brown scoria and the reddish-brown scoria observed the low shear
strength with high crushability, But the reddish-brown scoria had a
little higher strength than the yellow-brown scoria,

The axial strain obtained by using the single-hardening constitutive
model was almost equal to that obtained from the test results. The
predicted values of volumetric strain were also similar to those of the

test results,
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Therefore, it is concluded that the single-hardening constitutive model,
which is used to make predictions on behavior of dark-grey scoria, is an

appropriate constitutive model,
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Fig 3.9 Directions of Incremental Plastic
Strains on Octahedral Plane for
Fuji River  Sand(Yamada &
Ishihara, 1979)
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Fig 3.10 Determination of Parameter C
and P in Hardening Law for
Fine Sillica Sand (Lade &
Kim, 1988)
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Contours Plastic Work Shown on

Octahedral Plane for Fuji River
1979)
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Kim, 1988)
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C}H(Braja M. Das 1998).
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Table 4.2 Properties of Dark-Grey Scoria
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C}H(Braja M. Das 1998).
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Table 4.3 Properties of Reddish-Brown Scoria
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C}H(Braja M. Das 1998).
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Table 4.4 Properties of Yellow-Brown Scoria
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Fig 5.7 Stress-Strain Behavior for Dark-Grey Scoria(Dr=50%)
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Fig 5.12 Stress-Strain Behavior for Dark-Grey Scoria(os=0.51kg/cnf)
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Fig 5.19 Mohr Circles and Failure Envelope for Triaxial Test of Loose
Dark-Grey Scoria(Dr=50%)

(o2}

- ®=43.32

N
T

N
T

Shear Stress(0 /0)

(@)
o
m -

10 15
Axial Stress(O0/0)

Fig 5.20 Mohr Circles and Failure Envelope for Triaxial Test of Medium
Dark-Grey Scoria(Dr=70%)

_63_



o

®=4.60

IaN
T

Shear Stress([1 /00)
N

5 10 15
Axial Stress(00/0)

(@)
o

Fig 5.21 Mohr Circles and Failure Envelope for Triaxial Test of Dense
Dark-Grey Scoria(Dr=85%)

2
—~ $=38.19
[
~
[
|
7
olr
&
3
Q
K
m | | |
0
0 1 2 3 4 5

Axial Stress(0/0)

Fig 5.22 Mohr Circles and Failure Envelope for Triaxial Test of Medium
Reddish-Brown Scoria(Dr=70%)

_64_



N

=
T

Shear Stress(0 /0)

®=34.02

o
o

Fig 5.23 Mohr Circles and Failure Envelope for Triaxial Test
Dark-Grey Scoria(Dr=70%)

1 2

Axial Stress(O0/0)

Table 5.1 Friction Angle of Scorias

of Medium

Sample Reddish Yellow
Dark-Grey

Color -Brown -Brown
Relative Loose medium Dense Medium Medium
Density (Dr=50%) (Dr=70%) (Dr=85%) (Dr=70%) (Dr=70%)
Friction

40. 81 43.32 44.60 38.19 34.02

Angle(®°)
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Table 5.2 Effect of Angularity and Grading on Peak Friction Angle and
Typical Values of Drained Angle of Friction for Sand

Loose Medium Dense
Shaping Grading | Loose | Dense
(Dr:15-50%) |(Dr: 50-70%) |(Dr: 70-85%)
Rounded,
Uni £ 30° 37° Round
21 37-30° | 30-35° | 35-38°
Rounded,
34° 40° Grains
Well graded
Angular,
Uni £ 35° 43° Angular
oot 30-35° | 35-40° | 40-45°
Angular,
39° 45° Grains
Well graded

From Sowers and Sowers, 1951
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Fig 5.24 Grain Size Distribution for Dark-Grey Scoria of Loose
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Fig 5.25 Grain Size Distribution for Dark-Grey Scoria of Medium
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