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Model tests on frost heave-prevented channels using soilbags
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Abstract: In order to study the effectiveness of channels of frost heave prevention using soilbags in cold regions, a series of
model tests on the soilbag-reinforced channels and traditional channels are conducted in the laboratory. The variation patterns
of frost heave, thawing settlement, moisture content and temperature of the soilbag-reinforced channels and traditional channels
are studied. The test results show that the soilbag-reinforced channels have significant effectiveness of frost heave prevention.
The frost heave prevention mechanism of channels using soilbags is revealed. The theory of frost heave prevention is explaned
by comparing the soilbag-reinforced channels with the traditional channels due to the effect of soilbags, namely reinforcement,
which is achieved by the small differential deformation and inhibition of capillary water and film water migration through

soilbags. Therefore, the soilbags can prevent the frost heave of channels. This study may provide references for the frost heave
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prevention of channels in cold regions.
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Table 1 Grain composition of soils

$i 4% /mm % $i 4%/ mm T %
<0.075 18.1 [0.5,2.0) 4.9
[0.075,0.5) 69.5 >2.0 7.5
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Table 2 Mechanical properties of woven bags

o B KK ROAIKR BURRE

/mm /mm  /kN /mm /N'm") /%
Zn 200 100 3.01 44.66 15.05  44.66
i 200 100 4.00 27.77 20.00  27.77
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Fig. 1 Layout of measuring instruments for soilbag-reinforced and

traditional channels
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Fig. 2 Diagram of freeze-thaw apparatus
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Fig. 3 Freeze-thaw model tests on soilbag-reinforced and

traditional channels
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Fig. 4 Variation of frost heave of solilbag-reinforced channel in a
closed system with time (1 freeze-thaw cycle)
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Fig. 5 Variation of frost heave of traditional channel in a closed
system with time (1 freeze-thaw cycle)
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Fig. 6 Variation of frost heave of solilbag-reinforced channel in a
closed system with time (10 freeze-thaw cycles)
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Fig. 7 Variation of frost heave of traditional channel in a closed

system with time (10 freeze-thaw cycles)
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Fig. 8 Variation of measuring points for moisture content
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Fig. 9 Variation of moisture content of soilbag-reinforced channel

in a closed system before and after freeze-thaw tests
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Fig. 10 Variation of moisture content of traditional channel in a
closed system before and after freeze-thaw tests
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Fig. 11 Variation of thawing settlement of soilbag-reinforced
channel in a closed system with time (1 freeze-thaw cycle)
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Fig. 12 Variation of thawing settlement of traditional channel in a

closed system with time (1 freeze-thaw cycle)

15
—-—S5 —S6
12 -=—S7 ——S8
E 09
L]
5
& 06
03
0'0 1 1 1 J
0 12 24 26 48 60

R [E]/h
El 13 HA RGP L TRAERBEMTESHEIXR (1050
Fig. 13 Variation of thawing settlement of soilbgs-reinforced
channel in a closed system with time (10 freeze-thaw cycles)
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Fig. 14 Variation of thawing settlement of traditional channel in a

closed system with time (10 freeze-thaw cycles)
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Fig. 15 Variation of frost heave of soilbag-reinforced channel in an

open system with time (1 freeze-thaw cycle)
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Fig. 16 Variation of frost heave of traditional channel in an open
system with time (1 freeze-thaw cycle)
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Fig. 18 Variation of frost heave of traditional channel in an open
system with time (10 freeze-thaw cycles)
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Fig. 19 Variation of moisture content of soilbag-reinforced channel

in an open system before and after freeze-thaw tests
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Fig. 20 Variation of moisture content of traditional channel in an
open system before and after freeze-thaw tests
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Fig. 23 Variation of thawing settlement of soilbag-reinforced

channel in an open system with time (1 freeze-thaw cycle)
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Fig. 24 Variation of thawing settlement of soilbag-reinforced
channel in an open system with time (1 freeze-thaw cycle)
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Fig. 25 Variation of thawing settlement of soilbag-reinforced

channel in an open system with time (10 freeze-thaw cycles)
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Fig. 26 Variation of thawing settlement of soilbag-reinforced

channel in an open system with time (10 freeze-thaw cycles)
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