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Effects of the Freeze-thaw Process on the Strength
Characteristics of Soils (IV)

— Insulation Performance beneath the Freezed Tested Banking
by Inclusion of Insulation Material —
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Summary

This paper was analized the thermal conductivity of Polystylene (TENSAR— GEOGRID)
embeding into the subbase through frost penetration depth, frost heave, change of bearing
capacity, and soil moisture movement due to freezing, thawing and icing actions, and their
results were as follows :

1. The change of temperature into the sub-base was much increased by the Tensar-Geogrid
insertion, and the frost penetration and frost heave were decreased as the thinner of the
insulation thickness but the thawing velocity of melting period was appeared to be faster
in case of non-insulated.

2. The frost heave had a close relationship with the thickness of insulations which was
reasonably included anti-frost effects.

3. The moisture content during the freezing period of upper layer of the insulation insertion
was increased by 15 per cent but it was returned to initial state of the thawing period, and
at the down layer temporarily increased by 10 per cent and returned to the original state
at once.

4. The insulation was acted as a function of distribution of surcharge, and the settlement
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of the sub-base was about 1.5 mm under 15 tonnage of load and which was included within

the allowable limits.

5. The sliding resistance due to the icing which was induced by the insulation insertion

into the subbase was appeared as more 40 per cent than noninsulation area, so that the insula-

tions should be restricted on the place such as mountains, curved and cross area which were

required the braking power under the traffics.
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Table-1. Thermal constants of construction materials.

Constant
- on.s ants Thermal conductivity Heat capacity latent heat
dimenaion p P P
. cal/cm-sec C cal/cm® + C cal/cm’
material
Sandy gravel 0.00520 0.466 19.80
Clay 0.00343 0.627 46.00
Insulation 0.000026 0.06 0.00
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Fig. 1. Daily max-min air temperature for
recently 3 years.
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Fig. 2. Vertical temperature distribution in
the subgrade where was insulated
with geogrid.

Fig. 2%} Fig. 32 Ei#tte) FAgkbo] g2
R BE 2 B2 MGRE Ve
Ao 7 HHERS MiEH Y FA FAS5=
BAEI O REESEEEE MOEAL, I
ft Woe REARY EEM FXE A
—ESAE AL, BIEHLI TS Wb S
Bt oj9fo] KEEM v 2] HE(FRS
AAAAAN, BK BESEES A7 WA
W, JEEEhO] B8 0C % EHE M40cmoln
25mme A9+ 75em, 3.8mme Wl 55
cm, 50 mmo A= 35 ecmE YER T 9lon,
53] 5.0mm2 3%, TRUTANE Bk lo
2= 79 el Hden, BEAR 7} 2o
Frost heave® W Hve AF¢FS A, = B
Bt Bl WEE vl $ty, o)9Ee B
£ BB SA7 42 EnEded,
BOKHO = BE 7 K2 RE 8o BRD
RE EMtEZ A, o] R#E FEE JEE
ol BLEE Y RIESE HES Yehyd,

00 T

30

60 J—
901
120

150

depth of frost penatration (cm)

20

10 20 30 30 (10 20 30 10

20 30

10 20 30 /10 20 30 [10 20 30 [10 20 30

Dec.

Oct.

Jan

Feb. Mar. Apr. May

Fig. 3. Comparion of frost penetration as the insulation thickness from October to May.
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Fig. 4. Typical frost heave in transverse dire-
ction of road surface.
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