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Experimental Studies of Characteristics of Strength
and Deformation Behaviour of Frozen and

Cyclic Frozen-thawed Clayey Soils
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Summary

Some experiments were carried out to investigate the effects of freezing and thawing on
the strength and strain characteristics of alluvial silty clay under the different temperatures,
loading and moisture conditions. The results were as follows >

1. The soil used was proved to be consisted of silty clay with honey-combed structure,
and showed higher dilatancy, frost activity and lower stability in natural state.

2. Soil treated with freezing and thawing cycles showed lower compressive strength compared
with the non treated. The strength decreased with incement of freezing and thawing cycles.
It’s shapes of stress-strain curves were flat and did not formulate a peak while the peak
strength of higher moisture content soil decreased with the increment of moisture content.
It's decrement ratio was most distinctly shown at the first one cycle of freezing and thawing.

3. The cohesion decreased due to freezing and thawing cycles but internal frcition angle
was not changed.

4. The liquid limit decreased with increment of freezing and thawing cycles, and became
almost constant after three cycles of freezing and thawing.

5. The strength under simple loading at failure mode was appeared to be higher compared

with the cyclic loading after freezing and thawing but initial moisture content effect was not
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observed.

6. Ice lense was not observed within 50% of ice content ratio but observed over 100%.

The higher the ice content ratio, the higher the peak strength. As a matter of fact, it seems

that an optimum ice content ratio exists for plastic mode and the least compressive strength.
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Photo-1. Soil structure by SEM analysis

0. WEER o %

ATHIC 2 TRfE 2 RS — el o) MEs
SAES IERESHA LIS AsiME, Bl
B2 B—stAl AREHS F-o#olsh,
frgol X o) FEES RS =5 TRAIIZ
=osY. B RRESS Y 3 EBEE B
WME olz7)= igd EIET == RES
REANAN EHS Bl —RE 8 Fikol
o, o]g9 kRE HEH Rerstd Kl
peze K2 WA B SKHEIT ¥
L9 e PARRANNE s —MRs e

& 119 WEN HBHHEC Bt HR
3t} Wb RS st

1. Hf&—®#E Cycle BT} &2 W&
X BRI 0|X= R

HEE ate] JEvRAEL o} dkE @RS K
BN RS WA, RS BalA, Bl
ko) BAEREE S 146g/cm®I UL BES
KHE 32% 24, BRI BEAS %% 28%,
BT FMG Fol —EHIR S, 1,
3, 5. 75 71(cycle) 9 Wfs—AifRE REAHA
B - SHE RS BERSIACD. Fig 19
A, BEE-RRE R He ekt K
s} 19 EEMEMEEYL KT - B
®el kol EHEASE EHS Jem gl
o olE Hsksol HERE, Kéhol, HEITol
EFO T S8 A= WMEKES ZoldA
A, KEg AW O ZA BB T
e BEENMe ETHL, oo wabn *k
ROBEERY 9% RTRI) ZEiRe) AR &
&70] LS 7] oD, T - FELE
BEREBsol SIBTEIRC) SFREA e, k&

03 L a0 freeze

- unfrozen thaw

A=A A—A

Compressive stress(kg/cm?2)

Deformation( %)

Fig. 1. Relationship between compressive st-
ress and deformation with moisture
content

—114—



RS D ORAEE-RMEE S O Mt e] BREESL 19 B EE)

02}

01r

; freeze cycles
v //unfrozen thaw (curing days)

Compressive stress(kg/cm?)

//,/‘ ~, - o0 ee 1(3)
4 4 V=V w-v 3(5)
7 o—A A—A  5(7)

OC == 7(15)
-1

0 1 2
Deformation( %)
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Fig. 4. Relationship between cohesion and
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