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Study on reduction of tangential frost-heave force
on foundation with fiberglass sleeve
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Abstract: Model tests on column foundation were conducted with a scale of 1:10 to determine the unit tangential frost-heave force of
column foundation with fiberglass sleeve at different ground temperature and water contentin frozen silty clay. The reduction effect
caused by fiberglass sleeve on tangential frost-heave force under different frozen geological conditions were studied as well. Results
indicate that the reduction coefficient of tangential frost-heave ranges from 0.70 to 0.83 compared to column foundation without
fiberglass sleeve, and the relative reduction efficiency focuse on 17.24% ~ 29.70% depending on the geological
conditions.Concretely,reduction coefficients are 0.73, 0.74 and 0.79, respectively, with the water contents of 27.03%, 25.06% and
20.51%.

Key words: frozen soil; fiberglass, foundation engineering; unit tangential frost-heave forces; reduction coefficient
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Fig.2 Foundation with
fiberglass sleeve
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Tab.1 Physical properties of soil used in model test

B akmon, B TEE ARE ABUE R
Z /g-em /pd /e /n /S;

1 20 1.81 1.52 0.86 47.2 61.56
2 25 1.86 1.51 0.85 46.7 77.18
3 30 1.96 1.49 0.88 48.7 87.34
Fooowm o we owmw P2

5 % A " G

1 34.61 19.19 15.45 -0.04 2.54x10°

2 33.85 20.04 13.51 0.23 2.16%10°

3 35.76 21.03 14.73 0.42 3.65%107
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Fig.3 Testing apparatus for frost-heave
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Tab.2 Frost-heave test results of soil used in model test

BooodK ey s gkm B
5 /% /g-em™ /cm /mm /%
1 20.0 2.20 12.00 3.25 2.71
2 25.0 2.30 12.00 4.18 3.48
3 30.0 2.25 12.00 443 3.69
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Fig.5Tangential frost-heave force testing apparatus
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Fig.7 Freeze-thaw cycle test device
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Fig.8 Unit tangential frost-heave force on column
foundationwith and without fiberglass sleeve
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Fig.9 Tangential frost-heave force reduction coefficient of
fiberglass sleeve
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Fig.10 Tangential frost-heave force reduction efficiency of
fiberglass sleeve
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