Studies on the Frost Heave Revelation and Deformation Behaviour
due to Thawing of Weathered Granite Soils
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Summary

Natural ground 1s a composite consisted of the three phases of water, air and soll
paircles. Among the three components, water as a material is well understood but soil
particles are not in foundation engineering. Especially, weathered granite soil generally
shows a large volumetric expansion when they freeze. And, the stability and durability of
the soil have shown decreased with repetitive freezing and thawing processes. These
unique charcteristics may cause various construction and management problems if the
soil i1s used as a construction material and foundation layers.

This project was initiated to investigate the soil’s physical and engineering characteris-
tics resulting from freezing and freezing-thawing processes. Research results may be
used as a basic data in solving various problems related to the soil’s unique characteris-
tics. The following conclusions were obtained:

The degree of decomposition of weathered granite soil in Kangwon-do was very differ-
ent between the West and East sides of the divide of the Dae-Kwan Ryung. Soil particles
distributed wide from very coarse to fine particles. Consistency could be predicted with a
function of P,y as LL=0.8 P,+20. Permeability ranged from 1072 to 10~ ‘cm/sec, mois-
ture content from 15 to 20% and maximum dry density from 1.55 to 1.73 g /em®. By com-
paction, soll particles easily crushed, Ds, of soil particles decreased and specific surface
significantly increased.

Shear characteristics varied wide depending on the disturbance of soil. Strain charac-

teristics influenced the soil’s dynamic behviour. Elastic faillure mode was observed if
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strain was less than 107%/s and plastic failure mode was observed if strain was more

than 107%/s. The elastic wave velocity in the soil rapidly increased if dry density became

larger than 1.5 g /em® and these values were V,= 250, V,=150, respectively.

Frost heave ratio was the highest around 0°C and the maximum frost heave pressure

was observed when deformation ratio was less than 10% which was the stability state of

soil freezing. The state had no relation with frost depth. Over freezing process was ob-

served when drainage or suctiun freezing process was undergone. Dramage freezing

process was observed if freezing velocity was high under confined pressure and suction

frost process was occurred if the velocity was low under the same confined process.
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Table-1. Physical properties of soil used

\ Test item Navtural Specific Atterberg Limit
Moisture . Gravel
Area content(%) gravity | 11,1 PL, | PI
(1) 7.20 263 (243 — |[NP| 310
() 7.30 2.63 |257] — |NP| 520
(m) 7.50 268 1293] — |NP| 320
Tt-ESt . Percgnt Effectlve Coeff. of | Cost. fo
item SandSiltClay Passing [diameter|
Area £200(%)!Dyo(an) uniformitycurvature
(1) |605[50({35| 85 0.095 8.5 1.3
(I) 144.0{25{15( 4.0 0.34 7.0 1.3
(m) [61.0(4.013.0] 7.5 0.11 114 1.2
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