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ABSTRACT

During the winter and spring seasons in Korea, structures such as buried water supply pipelines, roads, railways are frequently

damaged due to frost heaving and thawing. Until now, the method of substituting the frost susceptible soil with the gravel

or rubbles those are non—frost susceptible materials have been employed in Korea to prevent frost heaving. A series of

laboratory soil tests and indoor frozen soil engineering experiments, as well as laboratory frost heaving tests were conducted

for seeking the means of utilizing recycled PET bottles as substitute material.
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(a) PET aggregate mixer equipment

(b) PET coated aggregate

Fig. 1. View of mixing equipment and PET coated aggregate.
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(a) Indoor experimental equipment and measuring instrument (b) Equipment

mimetic diagram

Fig. 2. Frost heaving indoor experimental testing equipments (TRRL standard)

Table 1. Optimum water content and maximum dry unit weight according to the mixing ratio of PET coated aggregate

Mixing ratio (%) Optimum water content Maximum qW unit weight Remark
%o, Wop) (kN/m*, Yy(ama)
0 14.7 16.4
2 14.9 16.8
4 14.8 17.0
6 14.9 17.2
g 3.9 173 10.37G, = 2.67
Uscs: s¢
10 12.6 17.5
20 11.5 17.7
30 104 18.0
40 10.1 18.1
Table 2. Temperature boundary conditions

Condition Temperature inside the testing equipment (C) Temperature of influent water (C)

Before freezing of below cm the top soil —12C 4C

After freezing of below cm the top soil —-3C 4C
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(a) Measurement of heave amount

Fig. 3. Indoor model
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(b) Cross—section of model test

experiment using freezing chamber
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Fig. 4. Heave amount and reduction ratio of PET coated aggregate mixed soil
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Table 3. Heave amount and reduction ratio of PET coated aggregate mixed soil

Mixing ratio of Recycled PET (%) Heave amount (mm) Reduction ratio of expansion (%)
Soil 24 0.0
Soil+PETball 2% 18.8 21.67
Soil+PETball 4% 15.3 36.25
Soil+PETball 6% 1.6 51.67
Soil+PETball 8% 95 60.42
Soil+PETball 10% 6.6 725
Soil+PETball 20% 51 78.75
Soil+PETball 30% 4 83.3
Soil+PETball 40% 35 85.42
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Fig. 5. Heave amount according to the type of soil
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Fig. 6. Freezing depth according to the type of soil
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Table 4. Present condition of statistics of recycling waste by type

R in e t Total : Recycling Waste quantity Quantity of transaction Total Transaction
ecycling waste type (ton/year) (ton/year) (1000W)
tires 413,237 217,483 44,857,368
PET 58,398 45,562 37,506,090
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Table 5. Production quantity of materials

Type of material Quantity (m®)
Sand 0.26
Sand (96%) 0.25
Mixing Soil
PET aggreate (4%) 0.01
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