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Bearing capacity analysis of embedded piles in cohesive soils with 2D FEM
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Abstract

This article presents the research on the bearing capacity
and settlement behavior of pile foundations on community
building in coastal areas. Laboratory test data from the

borehole log were used in terms of shear strength parameters
(Young’s modulus, £’ and Poisson’s ratio, V') for two-
dimensional plane strain finite element analysis (2D FEM). In

addition, the clay is modeled as the Mohr-coulomb material in

an undrained condition. The pile is modeled as the elastic
material. Finally, axial and shear forces between soil and
structure were shown around the surfaces of the pile. The
authors present a relationship between soil settlement and
different load for the site engineer. This article aims to
determine the bearing capacity of the pile to the user who
lives in community building and research cooperation between
the research unit technology and innovation on civil
engineering (RICE) and community organizations development

institute (CODI).

Keywords: Pile Foundation, Finite Element, Bearing Capacity,
Numerical Analysis
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capacity, tons)
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Woanunidaveady (R,) vesriideiussadounuuldszuiadn
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wetulufuudazduazaniuluiFoss dsaunisi 1 uag 2 \WumIn
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AuEN 1.3 wWeslugud 4 azlviandmidnussyniieeuld 1.36 fu us
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@ o X 2 % q‘
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| a & & 1% o - v oA X @
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60
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W
=}

—&—CP 0.26X0.26
#—CP 0.30X0.30 .
—&—CP 0.40X0.40

.
S

= x= TP 0.22X0.22 ’,
- & TP 0.26X0.26 -
- ® -TP0.30X0.30 -
— ¢ —TP 0.40X0.40

20

Allowable bearing capacity, tons

0 2 4 [ 8 10 12 14 16 18

Depth, m

v
v v o W
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FIWNNEWINAFUN 5 wngaufuianduliivazaouninfizuing
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wduuuvdmdsudnsalasansuduvesanduldouimduniu
AUENA1 0.25 e (TP D0.25) iAuan 1.3 wnslid1uiniin
= < o o a = a & g
usInnfigenveandumiiu 1.51 duwazillonnudnifinaudy
17.65 wasAnihwinussyniisedlienanduazidindu 30.07 du
wazmnisuruiadudiugudnatadu 0.45 was (TP D0.45)
= A & Wy % o o o
ANNEN 17.65 waswinduazimiulanardmtdnusimniseulives
g 60.56 du Fudulumunisnisazauaiidaduus
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YB3A" Lateral pressure coefficient (K, nafMvaiA1 Interface
friction angle () TunsAwILsUdYANIU (Skin friction) t@dy
] ! Y vl R TR < =
wazAviemln (7)) vesldndwmaserimidnveands (W,) @
8nswadesuindanisaiuiunidesudmtdnussmnusedees
< A a YR v P < . .
UL BN UNUALSINUNUANL N (End bearing capacity) way

wsadeaniuady (Ultimate soil resistance on pile side)

»— CP D0.25

60 —&—CP D030 ’.‘
= CP D035 .
50 —+—CPDO0.45 o
’
- x- TP DO.25 hes
- A
- a-TP D030 -7 7

- ®-TPD0.35

- #-TP D0.45

Allowable bearing capacity, tons

Depth, m

3UN 5 MdsSudminussnussdedmsugiunnadusuuinan

(CPadumpunTa way TP duld)

42  maFyuiiguanuduiusseniraminussynuas
ﬂ"m?5%?@97”’27/8\7!517!771/1‘17ﬂn7514%7611 Static pile load test

maauas 35IWluvidauus

lnen193nselnlusiddwudain Plaxis 20 §3Tuagvns
a"waaawq?msima&n"wﬁ&%’m}wﬂ’ﬂuﬁvgm,mvﬁwummﬁwhu
fudnats 0.5 wes 8m 17.65 waslaslidmiinussynuuuissey
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Total displacements u, (scaled up 500 times)
Maximum value = 0,3754%10 -3 m (Element 291 at Node 20)
Minimum value = -4.181*10 -3 m (Element 85 at Node 9505)
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