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Fig. 1. Symmetry effect on the model
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Fig.2. Separation by the contact surface element
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Table 1. Elastic properties of pile material [21]
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Table 2. Properties of the soil [21]
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Fig. 3. a) Load — displacement curve for pure shear force, a=0
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Fig.3. b) Load — displacement curve for uplift force, a=90
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Fig. 5. Load — resultant displacement curve of the pile head in different load angles
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Fig. 6. a) Load — resultant displacement curve of the pile head, load angle = 15 degrees
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Fig. 6. b) Load — resultant displacement curve of the pile head, load angle = 45 degrees
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Fig. 6. ¢) Load — resultant displacement curve of the pile head, load angle =75 degrees
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Table 3. Failure load values at different oblique loading angles
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Fig. 7-a. Vertical displacement of pile shaft in different load angles, load = 1200 kN
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Fig. 7. b) Vertical displacement of pile shaft in different load angles, load = 2000 kN

VOAY



V0% B VOYY doios VFe ) Jlo oF o)loud DF 0,95 «puS ol )]y  wvigo 4y il

0 20 40 60 80
0
-2
4 ——a=15
:E: ——a=30
= -6 ——a=45
53
a —¥=a=60
8 ——a=7/5
-10
-12

Axial Displacement (mm)

TaigkS YABe )b ;3 it (sblg; o and Jgb )3 g 36 lomle (iomio —g Y S

Fig. 7. ¢) Vertical displacement of pile shaft in different load angles, load = 3950 kN
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Fig. 8. Load - axial displacement of the head pile in different loading angles
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Fig. 9. a) Axial displacement of head pile at different loading angles, Q<1800 kN
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Fig. 9. b) Axial displacement of head pile in different loading angles, Q>2600 kN
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Fig. 10. a) Camber of the pile in different loading angles, load = 1000 kN
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Fig. 11. a) Resultant displacement curves of the head pile in different load, Q<1800 kN
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