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The Control of the Ground Frost Heave by Using the Scrap Tire
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Abstract

It was investigated whether the scrap tire can be recycled as a construction material for
controlling the frost heave of the ground. Some frost heave tests and a frost penetration dep-
th test in the laboratory were performed on the weathered granite soil mixed with variable
amount of scrap tire powder under the atmospheric temperature at —17C to find the basic
effects of the scrap tire on the control of frost. The frost heave control layer of the crushed
stone mixed with scrap tire chips directly below the subbase in the bituminous pavement
was found to be effective for practical use. And the equation for the required thickness of
this frost heave control layer with freezing index was suggested.
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Table 3. Hazardous chemical constituents of scrap tire powder from leaching test{after Kim and Hong,

1594 {mg /1)
Items Contents Allowable contents
Cadmium{Cd} 0.0016 0.1
Lead(Phb) 0.04 (.1
Six valence chromium(Cr"’ )-—---- “(J.(]H.'% B .5
Cupper((j‘«u) not detectable 3.0
Cyanogen{ CN) < (.00 1.0
Organic phosphorus{P) <(.]l 1.0
Mercury(Hg) < (LN 0.005
Polychloride di-benzene(PCRB) < ),003 0.03
Arsenic(As) <l 0.5
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Table 2. Thermal conducitivity of materials

Materials Thermal conductivity : Temperature : C
Kcal/mhT { Water content)

Air* 0.019 22

Gravel 0.216 22

Weathered granite soil 0.243 22(0%)

Crushed stone 0,305 22

Scrap tire chips(100%} 0.080 22

Scrap tire chips+ecrushed stone (7:3) (0.095 22

Scrap tire chips—+crushed stone (5:5) 0.118 22

Sand 0.280 22 (0%)

Water® 0.513 —

Asphalt concrete L1834 22

lcet 1994 —10

Quartz* 515 22

* Thermal conductivities from references{ 21¢15F =, 1989 : Jumikis, 1966 ; Frivik, 1980)
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