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Graduate School of Korea Maritime University

Abstract

Recently many countries are showing the concern to the deep sea or pole in
which abundant resources have been buried from the shortage of the
resource.

Also, a north policy of the government is actively propeling. Consequently the
research work of frozen ground has been risen to reality subject and taken
the importance of the construction industry. So it is the view that the
construction market of big scale has been formed at the frozen ground during
hereafter several years like a past Middle East.

Problems to be faced at this time basically are physical properties of the

frozen soil and they are altered sensitively according to the conditions of the



soil, like clay content, water content, strain rate, freezing temperature and

rate of loading.

This research used a cold room equipment and was experimented. Frozen soil
was made artificially and was examined through the unconfined compression
test and indirect tension test according to the temperature, water content,
clay content. The strength properties of the frozen soil was investigated

through the cold room experiment.

The unconfined compression strength and tensile strength of the frozen
soil as a result showed the tendency to increase as the water content
reached fully saturated state. The maximum strength was founded in the
fully saturated condition and the strength confirmed to be reduced

gradually as the water content increased.

The strength of the frozen soil increased also in a clay content to a

certain extent. But it confirmed in a clay content over that the strength

of the frozen soil is reduced gradually.
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3.2 Cold Room A& #H]

3.2.1 Cold Room A}%¥

— Dimension @ 4M * 6M * 2.6M

— Temperature Control : =30 deg ~ + 15 deg

— Temperature Accuracy : = 0.5 deg at —20 deg

— Temp/ Humidity Controller : Digital PID Controller Automatic Defrost
— Interior Material : STS—316 Polished Plate

— Exterior Material : Polyurethane Pannel

— Compressor : 10 RT

3.2.2 Universal Testing Machine (3FsAE A8 7))

A2 A1E 7] (Analog) B Ak A f 7] (Digit type)"ﬂ*ﬁ HHE Aow §)
=& AR & AAQ Load Cell® TAE tAE ®A] A2 ZAI8)
Ho, Ade g jgd Aol FEA R A v]olnk BE Al Felle Al
3 dts(Load)® W3 (Elongation)e] A& Digital Display Panel
Computer2 Datags A5 o=ZA A= E40] &o|stth(Fig. 3—1%=x).

Z1AA utmE digital A AlClHE 919 2> FHE st QduAlolH,
2] o)A o)E, Speed ControllerZ TFAE0] 9o, &5 2 WS <]
olE ¢ AAEZS 9te] Start @ End AEE dAste]l H&o] 7bs st
Hol glom £55 Fuor A4 9 Computerdl A% Aol 7hsdtes Q

o] 9t} Load QlfAlolH & 32 XAk Digital JIYAIOHZ Peak
B AZ Over Load A& Start A3 £87)%5S 7Fx 32 9t} DISP ¢t 7%1



olHE= WS SHske= QIuAdlolBHE Exentio Meter$t W-834 AR-&o]
7bedtE s 2vke] WA ks VMRS Elon, F% AIFA 27| dtFe] 7t
A= FEfl A AlZFete] AlE gtehA] AlSo] MFES Hofdth. o]i= Load
ATyAelE1 9] StartAdq #hell Al AlZtsle] End Also 4] =] gt

Fig. 3—1 Universal Testing Machine

3.3 AlHEAZ 2 F=

B Abgd AJHe A7 100mm, Zeo] 210mmz F% AzE of
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Table 4—1. 1, 2, 32} S4ES U dFAFA=

Max Compressive Strength [MPa)

12} 22k 32t Ei
k10w7 4.21 5.17 5.33 4.90
k10w15 9.03 10.29 10.27 9.86
k10w20 11.96 12.39 12.28 12.21
k20w7 5.48 27 6.38 5.69
k20w15 10.41 9.65 10.43 10.16
k20w20 11.05 11.10 10.80 10.98
k30w7 3.43 3.51 4.05 3.66
k30w15b 10.73 mhG, 9.84 9.25
k30w20 10.63 9.80 9.81 10.08
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Table 4—3 HE gf-Hlo] W& 1, 2, 3%} Max Compressive Strength

Max Compressive Strength [MPa)

12} 2%} 34 Bt
k10w7 4.21 5.17 5.33 4.90
k20w7 5.48 5.22 6.38 5.69
k30w7 3.43 3.51 4.05 3.66
k10w15 9.03 10.29 10.27 9.86
k20w15 10.41 9.65 10.43 10.16
k30w15 10.73 7.18 9.84 9.25
k10w20 11.96 12.39 12.28 12.21
k20w20 11.05 11.10 10.80 10.98
k30w20 10.63 9.80 9.81 10.08
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Table 4—4 St<=d]o] W& 1,2,3 2} Max Tensile Strength

Max Tensile Strength [MPa)

12} 27} 3% ChL
k10w7 0.98 0.82 0.53 0.78
k10w15 2.49 2.01 1.49 2.00
k10w20 2.88 2.82 2.69 2.80
k20w7 1.17 0.99 0.90 1.02
k20w15 2.93 2.40 2.26 2.53
k20w20 2.96 2.76 2.59 2.77
k30w7 0.75 0.63 0.53 0.64
k30w1b 2.55 2.36 2.20 2.37
k30w20 2.78 2.52 2.28 2.53
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