NGCE3(]

N15UszYaIVINITIAINTINTETIWYIA ATIN 30
Ui 28-30 NOWAIAY 2568 2.USTAIUAITVUS

¥
¥ o

The 30" National Convention on Civil Engineering
May 28-30, 2025, Prachuap Khiri Khan, THAILAND

<

a 0 @ o v I < a &ll v ac 4 a I
AN5AATIZANIAISUBTIN9A UL 1B RaE N TuR uaasua2875 I lude A uad

Laterally Loaded Pile in Layered Soil by Finite Element Analysis
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Abstract

This article presents an analysis of the lateraly loaded piles
in layered soil using the finite element method. The study is
done by creating a 3D model of the free head long pilesin layers
of soil with a lateral load to study the behavior of lateral load
on the pile and the lateral displacement. The soil layers are
specified into two cases, the upper sand with the bottom clay

layer and the upper clay layer with the bottom sand layer. The
ratios of the pile length embedded in upper layer and bottom
layer (Ly/Lp) are separatedin 4 cases as 1:1, 1:2, 1:3, and 1:4. The
unit weight of both clay and sand is 19.5 kN/m?>. The modulus
elasticity of soil has defined in ratio of Es./Es, which is equal 1,
2, 3, and 4. The results of the study, in which the ratio of piles
length embedded in upper layer and bottom layer is equal to
1:1 (Ly/Lp = 1:1), show that the elastic modulus of soil is the
main factor for the lateral displacement of the pile. From the
initial of upper layer and bottom layer is equal to 1:1 including
ratio of elastic modulus of Esy/Es, is equal to 1, and then vary
the upper layer and bottom layer (Ly/Ly) until 1:4 together with
Esw/Esp from 2, 3, to the highest at 4 until complete all cases. It
has been observed that when the modulus of elasticity of the
upper soil is higher than the bottom soil, the lateral
displacement of the pile head and bending moment on pile
shaft still tend to decrease. It means that the type of upper soil
has no effect to the lateral displacement either it is sand or clay.
If the modulus of elasticity of top soil is higher than the bottom
soil, the lateral movement of pile head tends to decrease and

results in a higher lateral load capacity.

Keywords: Laterally Loaded Pile, Layered Soil, Clay, Sand,
Finite Element Analysis
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L = Maximum Bending Moment
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Type at Pile Head
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/
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Y 1:4
3 6.2 110.2 2.7
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5.1 maedoudma1ud (Lateral Displacement)

1. nsedsudmedudnwewinanduananiledadiuen
Tugdadang uvesiud uvuseduduarad ud wie
W3 sueuAuNani19@ nw1ued Ashish Mehta and P.D.
Pachpor [1] Inadwinansaadululuiimmaieaiusausie
Anaiad eudiliAad uanuanisdnulunnnsdiistu
Sandlsiiiunasicfisenlvlsiiiy 1 Wesidudvomuadu
Fugusnaadu nedifitunsnseguutuiumie oty
mmﬂ’jﬁ?uaumﬁmaguu%umw
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5.2 U9aninnduneia
1 wiwinliindugeaaiuiianiiiu 127.1 kN-m 3aduuin
Aldifuninmdessuussnnveanindaandundaliddnng
AAITUWAE AT 1UTURT IS 27 L S ani T dnd1a

(Cracking Moment Section) fifiAni1fiu 155.6 kN-m s
N3NAIUINUINTFIU AC-318

2. unsdniiiedulunsddufunieeguudunneinigean
WU 126.5 kN-m 7 5282 08N 2.5 wns Andu 0.12
WineIANEINALT Lmﬂuﬂiﬂﬂfumm@q’uu%uﬁu
willoafiengeaawindu 127.1 kKN-m fiszezanadn 2.8 wins
Al 0.14 whwssenueniady nvsaosnsdazidiu
Igszozmudniiiaussdageaatuegludaesening 0.12
§4 0.18 sespnuruanduddindndifsuanduluny
ransAnwvesunANuilédsdsluunthves Elrahman &
Eldayam [2] eiilagninsauud s unsidniiiing use
wduiidanadiedndiureslugdassishutuuusio
utuanadiAniudu
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