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Influence of Inclined Angles on Single Pile Vertical Capacity

Based on Physical Model Test
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Abstract

This study presents the influence of inclined angles on the
vertical capacity of a single pile based on physical model tests
laboratory. An own-customized stainless steel rod having smooth
surfaces with a close-end characteristic was used as a model pile.
It was installed with inclinations of 0, 5, 10, and 15° from the
vertical. To model ground conditions, the dry and uniform sand

was prepared with varying densifications of its 60%, 70%, and

80% relative densities (Dr). These relative densities were assumed
to be the ground conditions after pile installation. Vertical loads
were applied at the top of the test pile with measurement of
vertical pile settlements. These applied vertical loads directly
reflect pile capacity levels. The test results indicated that the
tendency of vertical pile capacity values of an inclined pile was
dependent on its inclined angles and ground density conditions.
For the loose ground condition of 60% Dr, pile capacity values
increase with an increase in inclined angles. Adversely, for the
dense ground condition of 80% Dr, pile capacity values decrease
with an increase in inclined angles. However, for the medium
ground condition of 70% Dr, pile capacity values of an inclined
pile have no clear trend. Furthermore, test results would indicate
a denser ground condition, a better pile capacity for an inclined

pile.
Keywords: Pile capacity, Physical model test, Inclined pile
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Property Value
Outer diameter, D (mm) 12.7
Wall thickness, T (mm.) 1.1
Length from raft base, L (mm.) 400
Young’s modulus, Ep (GPa.) 180
Poisson’s ratio, V 0.270
Relative density, Dr (%) 60 70 80
The angle of interface friction, 0 (deg.) 17.0 241 24.2
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Tagsguutannn (Unified Soil Classification System, USCS) #nal

IMIFIU ASTM D2487 [6] AAaded 1w (Specific Gravity, Gs)
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Property Value
Classification (USCS) SP
D,, 0.56
Coefficient of uniformity, Cu 1.45
Coefficient of curvature, Cc 1.17
Specific gravity, Gs 2.65
Maximum dry density, gma (ke/m?.) 1679
Minimum dry density, Py, (ke/m>) 1344
Maximum void ratio, €., 0.971
Minimum void ratio, €, 0.578
Relative density, Dr (%) 60 70 80
Internal friction angle, ¢ (deg.) 30.2 317 325
Dry density, p (kg/m®) 1526 1562 1599
Void ratio, € 0.735 0.696 0.657
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