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Abstract

In this study, a complex behavior connector is proposed to overcome the problems that may occur
when small pile pipe and micro pile is used as a friction pile concept in the lower foundation of an oil
sand plant where a piloti foundation is used. The individual settlement and heaving of piles were
connected in one group to allow the composite behavior. This study performed to analyze the load
carrying capacity to identify a complex behavior. In addition, the shape of the composite behavior
connector was examined to apply the advantages of pile-group and piled raft foundations to oil sand
plants. A scale model was constructed to measure the behavior of the load. The stability and weakness

of the device were selected to determine the shape of the connector using the scale model testing.
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Fig. 1. Concept of connector’s complex behavior.
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(b) LVDT and installation of load-bearing device

(c) Loading and instrumentation

Fig. 2. Loading test procedure.
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(a) TOP plate (b) Bottom plate (c) Beam member
Fig. 3. Numerical model of each member.
Fig. 4. Modeling complex behavior of the connector.
Table 1. Size of each component of the connector
Thickness of circular member ~ Radius of the circular member Beam member size . ..
Stationary position
(mm) (mm) (mm)
25 mm 200 mm 125 x 125 mm 1,000 mm
Table 2. Material properties
Division Modulus of elasticity (MPa) Poisson’s ratio ( £) Coefficient of friction on interactions
Steel plate
200 0.3 0.5
Bolt
BUAZ Y Y H
A2 = Table 33 2t} Aol el do] Z|Hite] 40 MPa7x] ] sl5oll4 2] -5-2] = £ 325 LR, Fig. 50114
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Table 3. von-Mises stresses under compressive load

Load (MPa) Displacement (mm) von-Mises stress (MPa)

5 2.73 14.49
10 5.47 28.99
15 8.20 43.49
20 10.94 57.98
25 13.68 72.48
30 16.42 86.97
40 21.89 115.97
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Fig. 5. Displacement result for complex behavior of the connector.
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Table 4. Comparison of experimental and numerical results

Load (MPa) LVDT 1 (mm) LVDT 2 (mm) Exp Avg. (mm) Analysis (mm) Exp/Anal. (%)

5 2.96 3.11 3.04 2.73 0.92
10 5.99 6.20 6.10 5.47 0.91
15 9.10 9.31 9.20 8.20 0.90
20 12.60 12.56 12.58 10.94 0.87
25 14.99 14.98 14.99 13.68 0.91
30 17.65 17.76 17.70 16.42 0.93
40 22.02 22.14 22.08 21.89 0.99
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Fig. 6. Comparison of experimental and numerical results.
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Table 5. Displacement by position with load step

5 MPa 10 MPa 15 MPa 20 MPa 25 MPa 30 MPa 40 MPa

D part displacement (mm) 2.73 5.47 8.20 10.94 13.68 16.42 21.89
H-beam displacement (D =400 mm) 2.050 4.556 6.151 9.112 11.39 13.671 16.402
H-beam displacement (D =700 mm) 0.9112 1.822 2.734 3.645 4.556 5.467 7.290

18

——D=400mm

- ¢ -D=700mm

16
14
12
10

Displacement (mm)

[ R e = A T --]

Load (Mpa)

Fig. 10. H-beam displacement by position with respect to load step.
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