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Evaluation of Horizontal Force on Pile Shaft Surrounded by Vertical PET
Aggregate Layer for Fluid Machinery Structure Installation in Cold Region’s Plant
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ABSTRACT

Pile foundations constructed on extremely cold regions cause serviceability problems of superstructures from repeated actions
of ground freezing and thawing. Oil sand module plants are mainly constructed on seasonal frozen ground. Due to the freezing
and thawing actions of grounds, vertical movements of piles have been observed. To solve these erratic pile movement
problems, thin vertical layer of PET aggregates is installed around the pile shaft to prevent potential unfavorable pile
movements. There is no known method to calculate “thin PET aggregate layer” -surrounded pile shaft resistance (capacity)
against vertical loads; therefore, this experimental research is conducted. Specifically, in this study, horizontal (normal) pressures

on pile shaft were assessed varying PET aggregate layer thickness based on the experiment.
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Fig. 1 Pile resistance mechanism
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Fig. 2 Frost Heave(Z A:http://www.washingtonpost.com)
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Fig. 3 PET Aggregate and The Particle size distribution:
(a) sands, (b) particle size distribution of sands, (c) PET
aggregates, (d) particle size distribution of PET aggregates
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Table 1 Physical properties of PET aggregates and sands

Properties PET aggregate sand
Unit weight (kN/m®) 7.36 1617
Friction angle (*) 3756 35.86
Coefficient of . P
permeability (cm/s) 22110 2:286-10
Specific gravity 2.18 2.62

Fig. 4 Process of producing PET aggregates:
(a) Recycled PET flakes, (b) Heated sands, (c) Mixed PET flacks
and heated sands, (d) Formed PET aggregates
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Fig. 5 Experimental schematic : (a) backfiling with sand, (b)
backfiling with PET aggregate (thickness : T1 = 75 cm T2 = 15 cm)
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Fig. 6 Comparison of Horizontal pressure due to Under loading
pressure: (a) Horizontal pressure at g, (b) Horizontal pressure at
@z, (c) Horizontal pressure at gs, (d) Horizontal pressure at gs
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