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Abstract

Pile is one of the key elements of a building, which is
responsible for supporting the weight of a structure and
transferring it into the ground. Usually, the weight is the vertical
force. In fact, the pile also must transfer the lateral force, which
is important to consider. This research is interested in the
analysis of behaviours of a single pile installed in sand when

subjected to lateral load using non-dimensional method (NDM),

finite element method (FEM) and finite difference method
(FDM), of which the outcomes are internal force and deflection
along the pile. The analysis also included Poulos's method
(Poulos's) and characteristic load method (CLM), of which the
outcomes are deflection at the ground level and maximum
bending moment in the pile. The results of these analyzes were
compared with the results obtained from a physical modeling
test from previous research. By comparison, it is found that NDM
and Poulos’s gave accurate results when the lateral load on the
pile head is low. Similar result could be observed with FEM and
FDM. For FDM, using of soil modulus constant with depth
resulted in less accuracy than using of soil modulus varied with
depth. Nonetheless, CLM gave the most accurate result
comparing to the other methods as the results remained
accurate despite the increased load on the pile head, because
the non-linear behaviours of soil are taken into consideration.
This is different from the other methods in that the non-linear

behaviours of soil around the pile are not considered.

Keywords: Sand, Numerical Method, Analytical Method, Single
Pile, Lateral Loading
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2.2 Non-Dimensional Method
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2.3 Characteristic Load Method
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2.4 Poulos’s Method
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2.5 Finite Element Method
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Material Parameter Value
Length of pile, L (m) 0.9
Diameter of pile, B (m) 0.02
A Modulus of Elastic, £, (kN/m?) 4.1x108
e Moment of inertia, ], (m*) 3.94x10°
Moment of inertia of circular area, /o (M%)|  7.9x107
o / lereutor 5.01x10"
Friction angle, ¢' (Deg.) 30
Dilatancy angle, l//' (Deg.) 10
Unit weight, " (kN/m? 15.38
Sand Passive Rankine’s earth pressure, K, 3
Poisson’s ratio, V 0.3
Cohesion, ¢ (kN/m?) 5
Young’s modulus, Es, (kN/m?) 2748

3.1 Finite Difference Method

1. vhnsudsaedesenidu 20 90 uazainaunisi 3 ez
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2. Apply boundary condition it avfi uaunas dmsulane
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dunedamEndlagldfleidiulu Microsoft Excel 9Mn35um
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= Result
X Deflection (cm) Bending Moment [N-m) Shear force [N) | Soil reaction (N/m)

0045 m { ]TZ'V Node 20 09 0.263240786 3.645290934 50 3422130215
Node13  0.855 0.240392841 1741781618 3526871643 5125106927
Node 18 081 0.195710627 0471106455 2251269002 2544238145
Nodel7  0.765 0.145122813 -0.284360483 1254331192 188.6596567
Node 16 072 0.098099627 0657791617 5429055549 1275295151
Node15 0675 005932225 0772975483 0824465634 7711892554
Node 14 0563 0.030234581 0731993524 -1795071634 3930295572
Nodel3  0.585 0.010322887 061141903 -2.981377629 13.41975248
Node 12 054 -0.001924307 0463669538 3.22703608. -2.501599102
Node1l 0495 -0.008359127 0320985783 -2.926245634 -10.86686515
Node 10 045 -0.010770199 -0.200307431  -2.366712838 -14.00125812
Node & 0.405 -0.010670299 0107981628 1739578267 -13.87138846
Node 8 036  -D.009216784 0043745386 -1157881085 -11.98181966
Node 7 0315 -0.007214885 -0.00377233 -0.67725445 -8.379364085
Node & 027 -0.005165718 0017207514 -0.315121502 -6.715433604
Node 5 0.225 -0.003332247 0024588605 -0.066556013 -4.331921467
Node & 018 -0.001807009 0023197555 0083767239 -2.349111961
Node 3 0.135 -0.000572566 0017048554 0.153369822 -0.744336155
Node 2 0.09 0.00044815 0009394271  0.157008988 0582595464
Node 1 0.045 0001351104 0002918745 0.104380791 1756435471
Node 0 ) 0.00221747 2.70281E-17 2.25234E-16 2.882710817

JUN 7 funtiaves Node uagnaansnlannlusunsu MS Excel
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3.3 Characteristic Load Method
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3.4 Poulos’s Method
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3.5 Finite Element Method
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