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Stress—Deformation characteristics of a soil after freezing and thawing.
by
Kiyomichi AOYAMA
(Abstract)

The phenomena of frost heave and loss of strength on thawing produce serious road and other
earthwork engineering damages at many places of Tateshina plateau in Nagano prefecture.

The reduction in shearing strength causes a decrease, for example, of the bearing capacity of
flexible and rigid pavement, a decrease of the slope stability for embankments or cuts.

The mechanical properties of soils, such as shear strength and deformation characteristics, are
affected by freezing and subsequent thawing of the soil.

This paper discusses the results of experimental investigation of a cohesive soil (Tateshina
loam) that has been subjected to freezing and thawing.

The soils used for this investigation were undisturbed samples.

Consolidated undrained triaxial tests were conducted on the thawed soil at one and several freeze
and thaw cycles.

The results are summerized in several graphs shawing stress—deformation characteristics.

I ¥ z2 H» =

B, BEORBICE DRSS OB, SFUENEEERT 5 BROREITHN, &5
TS T RO LR BREASTERIGICHML, MEA 2 3 HASLEMCIEAL TN, &
NOTEDET IR S B~ OBRERDBA I & 3 ARGFEOMIC, L7 2EBAMT S ¥ 7 ORED
BT 5 ATREOME &4 LTV 3,

MEOHTS, BLER, HEHOKMES B LA OWEI, ST L T, RERE D
£ OPRBFTONTE TV B, LHLENDS, SHNOET & RHHCMFT 5 RIS O+0 13T
20T OB HEag /DI,

fEske, B — BRRERRIC & 3 TOBBHE TR, T T A b SOKME & 2 hictk 5 kRATHICER L
TWAEEZSNTEIN, FEBSIETHD SOKIHEHEEN * Closed-System ” (AR DRLETH,

* FERFHEHENEN AL v 4 -

= 115-



B - BRIC X 5 OB T AYEC A T LML TE 1,

T T TH, BEE-RRBROLONEAEEERET 2100, RRERSELSEHC W T, FEsREs
B4 — REIRE OESEIEBK =8EREAER (CUSR) 21TV, liEOMS LEMHELRE RALT
HIcDTZ OREEZWET 5,

I £ 8 R £
EFFESEH SR S KoK WK E M+ TlBbh T Y, FEFH itk 3HREmOY 797 (H
B— 1), gl Lickd=vh-L0RE ED (BU-2) , MEHORRKR BRESHNET R0
W fl ol (BH- 3) NERBMOHEHREL T 5,

\

BE-2 HEHLICLE2v/F-A1DEE EHY
Photo .2  Uplift of manhole due to adfreezing
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Photo.1 Damage of flexible pavement due to
frost heave.
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Photo.3 Failure of the cutting slope due to
frost damage.
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Fig.1 Grain-size accumulation curve of the sample.
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Table .1 Geotechnical properties.
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