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6509763 . Suebpong Lorchatnopakun
Thesis Title . Load Distribution on Piles Supporting Load Bearing Wall Structures

with Considering of Pile Settlement Interaction

Program :  Master of Engineering in Civil Engineering
Thesis Advisor  : Pisit Kuntiwattanakul, D.Eng.
Abstract

This thesis presents a study on the load distribution of a load-bearing wall structure to piles,
considering pile settlement interaction using nonlinear finite element analysis. The study focuses
on two types of load bearing walls: precast concrete bearing walls, where the model divides the
wall into panels connected by links, and cast-in-place bearing walls, modeled as continuous,
seamless panels. The case study examines a two-story townhouse structure supported by piles,
analyzing buildings with 1, 3, 5, and 7 rooms, all supported by 0.22 x 0.22 meter, 20-meter-long
driven piles. Three types of pile foundation models are used: 1) piles modeled as pins, 2) piles
modeled as springs with constant stiffness (K) equivalent to single piles, and 3) piles modeled as

springs where K varies based on the pile's position, reflecting pile group interaction.

The results indicate that for corner piles, accounting for pile settlement interaction led to
forces that were 16-20% higher in precast walls and 21-27% higher in cast-in-place walls compared
to the case with constant pile stiffness (K). Additionally, these forces were 36-40% higher for
precast walls and 45-50% higher for cast-in-place walls compared to the scenario where piles were
modeled as pins. In contrast, for center piles, considering pile settlement interaction resulted in
forces that were 19-25% lower in precast walls and 32-44% lower in cast-in-place walls compared
to the constant K case. Furthermore, these forces were 33-46% lower for precast walls and 35-65%

lower for cast-in-place walls compared to the pin-modeled piles.

(Total 103 pages)

Keywords: Load distribution on piles, Load bearing wall, Pile settlement interaction
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2.3.1 MINFAMIVO I UTMALINNNGHH VDI Poulos Haz Davis (1980)

o 3 A = .3 ax
MINFAAIVOAAUTVNIAYI AUNYBYUD Poulos tag Davis (HuITUszuanis Iag
91AeNBRIAN YU (Elastic Theory) 1Az 52108VIT1HIA210Y (Numerical Method) Tagiiia
< I A 3 Y Y] . . < A
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<3 = k) 9 . J
2.3.1.1 [ gan1uA1uUIg (Floating Pile)
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1 = settlement-influence factor
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2.3.1.2 @ ANUAMUALa18 (End-Bearing Pile)
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2.3.2 ﬂﬁ‘ﬂ?ﬂﬁqﬁﬂl6&!@11!4131!5839]1%7]5]145]‘116% Fleming, Weltman, Randolph and

Elson (2009)

Y] < 1
BMIYILNUMINGAAIVDIAUINAYI MUNGBY VDY Fleming, Weltman, Randolph

and Elson (2009) 85118 1agaums (2-6)

- 2aptanh(pnl) L
P, T=v)s T s nl d

w.dG, tanh (pl) L
o I+ nlﬂ?i T &
¢ Al nl d
(2-6)
Tay
n=dyjd {ratio of underrcam for underreamed piles)

p=0G, /G, lratio of end-bearing for end-bearing piles)
p=G/G,  [variation of soil modulus with depth)

s =|n|i{]l.;15 +(2.50(1—v) —ﬂ.li]ﬁ”lwni’
L= In[ipl lL— ﬂ}f.,m’] forp=1
A= E, /Gy ( pile-soil sriffness ratio)

¢ =In(2r,, /d) {measure of radius of influence of pile)
pl.=2y2/cA(l/d)  (measure of pile compressibility)
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- Gz G -E':haar Gp Gy Gy .Ehaa!'
i modulus i modulus

(a) Floating pile {b} End-bearing pile

51N 2.6 AU TAUVDI Shear Modulus YDIAUATUANUAN

U

N Fleming, Weltman, Randolph, & Elson, 2009
2.3.3 MINFARIVDIAUTNAQNANNGHF VD Poulos Haz Davis (1980)
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b |
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7111: Poulos & Davis, 1980
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7111 Poulos & Davis, 1980
2332 Lﬁ%%‘JJ!,L‘Uﬂ‘muﬁﬂme (End-Bearing Pile)

o ! 3 { .
DAITITIU NaﬂﬁgﬂU‘ll@\uﬁ'll"uullﬂﬂﬂ']uﬁﬂa'lﬂ (Interaction Factor, (Xb)

ﬁﬁﬂiﬂﬁﬂﬁ}mﬂ qUNTN -7

a’b aFFE(aF_ (x'E) (2'7)
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< ,
= Interaction factor VUAMINLUUNNIUNUAY
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= Interaction factor YUFUVUFEAMIUAUTI
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< {2 Y 1
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d/s waz L/d vinldningali 2.15 Began 2.18

E
Ve.
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7117 Poulos & Davis, 1980
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Imnerection reducbon 1seted, Fy
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W: Poulos & Davis, 1980
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111: Poulos & Davis, 1980
2.3.4 MINFARIVBIAUTNNGNMNNGHF VDY Fleming et al. (2009)
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surface settlement profiles aoriginal ground surface
for individual piles
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uaaaldlugilves diffraction factor, & 1ilfe
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ANTAUNIT
’'m ~= 2 L(l —v )
m A1L 5 (2-9)
x,= 2.0 for soil on rigid bedrock at depth 2.5L
x,=1.0
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V. = oanauilwes =05
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r. = (2.0)(1.0)(20)(1-0.5)
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G =E/[2(1+V)]
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B=G./Gy
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Gy = 1,667 ton/m’

B =200/1,667

B=012
p=G/G,

G =G1 =200 ton/m’

P =200/200
P =1.00
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P,/ @, = (2)(0.22)(1,667)/(1-0.5)
P,/ W, = 1,467 ton/m

Q= 1,467/[(2,824,951)(0.0484)(0.0525)]

Q) =0.204

sinh(2UL) = sinh(2)(1.05)
sinh(2UL) = 4.022
cosh(2LL) = cosh(2)(1.05)
cosh(2AL) = 4.144
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2HL 4 sinh (2HL ) + Q2 [sinh (2 HL) — 2 ML ] 4+ 22 [cosh (2 HL) — 1]

2sinh (2HL) 4+ 203 sinh (2 HL ) 442 cosh (2 1L )

3

UNUA
€ = [(2)(1.05)+4.022+(0.204)"2(4.022-2x1.05)+(2)(0.204)(4.144-1)]/
[(2)(4.022)+(2)(0.204)2(4.022)+(4)(0.204)(4.144)]
€ =7.485/11.76
€=0.636
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