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For accurate laboratory evaluations of soil deposits, it is essential that the samples are undisturbed. An artificial ground-freezing sys-
tem is the one of the most effective methods for obtaining undisturbed samples from sand deposits. The objective of this study is to esti-
mate the shear strengths and the characteristics of elastic waves of frozen-thawed and unfrozen specimens through the undrained triaxial
compression test. For the experiments, Jumunjin standard sands are used to prepare frozen and unfrozen specimens with similar relative
densities (60% and 80%). The water pluviation method is used to simulate the fully saturated condition under the groundwater table.
When thawing the frozen specimens, the temperature is measured every minute. After the specimens are completely thawed, undrained
triaxial compression tests are conducted using the same procedures as for the unfrozen specimens. During the triaxial tests (saturation,
consolidation, and shear phase), compressional and shear waves are measured. The results show that the freeze-thaw process has minor
effects on the peak deviatoric stress and shear strength values, and that the process does not affect the internal friction angle. The com-
pressional wave velocity increases with increasing B-value to 1800 m/s in the saturation phase, but tends to remain constant in the pro-
cess of consolidation and shearing. The shear wave velocity decreases with increasing B-value in the process of saturation, but changes
velocity in accordance with the change in effective stress in the processes of consolidation and shearing. The compressional wave veloc-
ity has similar values regardless of the freeze-thaw process, but values of shear wave velocity are slighly lower in frozen-thawed spec-
imens than in unfrozen specimens. This study is a preliminary experiment for estimating the shear strength and characteristics of elastic
wave velocity in undisturbed frozen specimens that have been obtained using the artificial ground-freezing method.
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Fig. 1. Pedestal for triaxial compression tests with measurements of temperature and elastic waves: (a) bottom pedestal, and

(b) top pedestal.
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Fig. 3. Temperature versus time during the thawing phase:
(a) frozen-thawed Dr 79%, and (b) frozen-thawed Dr 62%.

7 sslRem, o]% Cello] WAE Bo| FUEWHA
2E7F st A 25(025°0)9F HEE ol F U
3l Al AES] 2EHskeE AR R F23 AR
7Aoo F wto] Aufolrt, webA AlF -
o HolglE 7Fs 3ol e WAZA gkds] §8iA1717]
Qe ML) 2=t AR 257 WL o|F= Al
A7) S-S AABIRL, oF 30080 AUk
SetEAE
SA-GA g HIEAN TS vl AEUFEE
= A= Table 13 72t} Fig 4(ap= =
W MY e W Sx-8Ee] FAE Ve, Fig.
4oy HIYETEY AT HAFET A8
=

{

o
mlﬁr]ormi
C‘l?g}inlﬁog
E‘m{om;lr\'

J
o ¢
o E P
2 oo
Lo e =
PN
o o o
%o_?:,mﬂ.
P .
H
=4
> -
1
oS
RN
¢

£ off do off Y
it
= X o
BEs
) 4
&
o
rlo
o
il
offt
il
oo
:%
>
it
K
=

i)
>
L >
1
o
R
2
)
:Jd
o
B
N,
=2
B
I
olN
N
N
rot
o
L)
B
_OrL

, 20T Jele] AP ESM dnk



116 A3k

Table 1. Result of undrained triaxial compression test

o - 554 - ol

o

s

Strain | Deviator stress [Shear strength| Mean effective Excess pore Friction angle
Segment at failure at failure at failure stress at failure | pressure at failure at failure
[%] [kPa] [kPa] [kPa] [kPa] [°]
Dr 79% 11.2 1401.2 768.4 1000.9 -452.88 345
Frozen-thawed
Dr 62% 13.5 1243.4 621.6 973.7 -479.3 31.1
Dr 80% 10.5 1547.5 774.1 1098.9 -502.4 34.6
Unfrozen
Dr 61% 12.3 1275.7 646.5 994.1 -489.1 31.5
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Fig. 4. Results of undrained triaxial compression test
during the shear phase: (a) deviatoric stress versus axial
strain, and (b) excess pore pressure versus axial strain.
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Fig. 7. P-wave velocity versus B-value during the
saturation phase: (a) unfrozen Dr 80%, and (b) before and
after saturation for all tested specimens.
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Fig. 11. S-wave velocity versus B-value during the
consolidation phase: (a) unfrozen Dr 80%, and (b) before
and after consolidation for all tested specimens.
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