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KEY WORD : PRECAST BEARING WALL, WALL STIFFNESS, FINITE ELEMENT
JULASAK THOMNAQO: BEHAVIOR OF PILE LOAD DISTRIBUTION FOR

PRECAST CONCRETE BEARING WALL STRUCTURE. THESIS ADVISOR: PISIT

KUNTIWATTANAKUL, D.Eng, 156., p.

This thesis presents results of a study on distribution of load on pile foundations
of precast concrete structure. In this study, the load distribution on pile was analyzed
using a non-linear finite element program including 2-D and 3-D. Pile loads of precast
walls were compared with those of cast in place walls. This study covered townhouse
and detached house with 3 topics including effects of wall connection stiffness, effects

of wall opening and effects of pile stiffness.

Results from the study show that the connection stiffness has significant effects
for long wall only and the overall stiffness of long cast in place walls is higher than
that of precast walls. The results also reveal that if there is friction between the precast
walls, the stiffness of precast walls does not differ much from that of cast in place
walls and the differences in pile load distribution are not more than 1 % and 5 % for

short and long walls respectively.

However, in case of no friction between the walls, stiffness of the precast wall
is reduced and the difference in pile load distribution increases to not more than 6 %
and 12 % for short and long walls respectively. Results of the study also show that the
openings in the wall do not have any significant effects on wall stiffness, but can

reduce the wall weight.

Furthermore, the study suggests that when pile stiffness decreases, load
distribution of on piles is more uniform. It is also seen that the difference between
overall stiffness of cast in place and precast walls increases with decreasing pile

stiffness.

Student’s Signature...............c.oeeeenenn. Thesis Advisor’s Signature .............ccocevivriiiiniinnennnnn.



In the case of 3-D analysis, the results of load distribution on piles of the
townhouse shows that there is not much difference in the load on pile between the
precast walls and the cast in place walls with the difference being not more than 11%.
But in the case of detached house, the load on pile differs with the location. In some
locations, especially in discontinuous walls, the load on pile of precast walls is higher
than that of cast in place wall. The difference is as high as 26% at the middle of the
building where the wall is discontinuous. It can be concluded that the difference in load

distribution on pile of both types of houses decreases with decreasing pile stiffness.
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Tension-Compression Link Element

Compression Link Element
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- Grid Line X

E Lliﬂﬁﬂl']ﬂa%ﬁu%h, ﬁu

E 1 1.1 2 2.1 3
misdeludi (RC) 10.14 1031 10.43 1031 10.14
misnaeduia (PC) 9.27 10.01 10.78 10.01 9.27

: HAA1LITS -0.87 -0.30 0.35 -0.30 -0.87
nasaiioudy % -8.6% | -2.9% 3.4% 2.9% | -8.6%
pifanaeluil (RC) 11.62 12.03 11.62
mianaedusa (PC) 12.37 12.98 12.37

y HANLS 0.75 0.95 0.75
paadioudu % 6.5% 7.9% 6.5%
minaslud (RC) 12.75 12.75
mianaedusa (PC) 11.97 11.97

¢ WAANILT -0.78 -0.78
Hasaiouu % -6.1% -6.1%
wifsnaeluit (RC) 13.56 13.73 13.56
mianaeduia (PC) 14.16 15.10 14.16

¢ WAANILT 0.60 1.37 0.60
waganeuihy % 4.4% 10.0% 4.4%
pfanaeluii (RO) 14.65 14.56 15.05 14.47 14.65
mianaedusa (PC) 13.31 14.44 16.35 14.44 13.31

P HOALT -1.34 -0.12 1.30 -0.03 -1.34
paadioudy % -9.1% -0.8% 8.6% -0.2% -9.1%
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» Grid Line X

'S ussReoaaaniy, fu

5 1 1.1 2 2.1 3
misvdeludi (RC) 10.24 10.33 10.40 10.33 10.24
uianaodusa (PC) 9.58 10.17 10.74 10.17 9.58

A CCEANIEN -0.66 -0.16 0.34 -0.16 -0.66
masaieuu % -6.4% -1.5% 3.3% -1.5% -6.4%
mimaeluii (RC) 11.69 11.87 11.67
miandedusa (PC) 12.24 12.64 12.24

? TGERNMIER 0.55 0.77 0.57
nasaiouy % 4.7% 6.5% 4.9%
minaeluii (RC) 12.72 12.72

' wiamaedsa (PC) 12.08 12.08

¢ WARA LT -0.64 -0.64
Hamaieuly % -5.0% -5.0%
mivdelud (RC) 13.46 13.55 13.46
afanaodusa (PC) 13.89 14.48 13.39

¢ WAANILT 0.43 0.93 -0.07
Hamaieuilu % 3.2% 6.9% -0.5%
misvdeludi (RC) 14.72 14.68 14.94 14.68 14.72
niavaed s (PC) 13.75 14.68 15.78 14.68 13.75

? CLERANIEN -0.97 0.00 0.84 0.00 -0.97
masafieutiv % -6.6% 0.0% 5.6% 0.0% -6.6%




108

A ' 2 9 o ¢ @ ' A 9
E'IJ‘VI 4.37 W'ﬁfﬂﬁﬂ'lEJ‘L!'lﬂuﬂelli’)\?‘i/nﬂula1ﬁwu\1ﬁﬂﬂiu1ﬂ 2 W@Q(KpZAEQL)

A Y o
Ny WI9Y

{ 1 3 Y o 1 o &
qijll‘ﬁ 4.38 wamiawumuﬂmmmaﬁmﬁwmmamm 2 Vgi)EN(Kp=AE/2L)



109
4.2.1.3 nsgieuimaaniug Kp=AE/5SL

1 <3 a o o aa
fﬂ?ﬂﬂﬁﬂ15ﬂ18l!3\1ﬁQLﬁ"llfUiJ‘l]?ﬂﬂ'li')!.ﬂi?%ﬂjﬂflﬂ?i%'lafJ\‘lIﬂﬁ\‘lﬁ%JNLLUU 3UR
Y 9 o 1 A o @ 1 o & 91 = 2 A
VOINIULIE 2 1D ﬂjmwumuuwaaiuwﬂuwmgmuwaaﬁma Iﬂﬂi"'ﬁﬂ”lﬁﬁ%h‘l«!ﬁ“l]ﬂﬂl"ﬂh‘ﬂ
Kp=AE/5L
A W ' ~ ' I3 . Y a
ﬂiﬂlNINUJJ‘]Jﬁﬂ‘ﬂlu‘ﬂﬂ1iﬂWEJLl,ﬁQﬂQLﬁTLEUﬂJﬁTNLLU’JEJ”I'JEU’EN’E]"IﬂWS (Line A)ﬁ]%iﬂﬂlﬂﬂﬂ
v '
U ﬁ?UﬁWHﬂU(Line 1,2,3) amelmzmsmmswzmﬂ‘vmﬁ’mwﬁﬁmmi ﬁﬂlﬁﬂ\‘ﬁﬂﬂﬂ"lii]ﬂ?”l\‘i
o 1 < 1 1 = [ o 1 o o Y Aa e’g
G]"ILWF°LNLffTLGU3J]13J@QQ],‘HLLL!’JW]EJ’Jﬂ‘]JﬁuEJﬂﬁTQﬂQNGUQﬁJ’JﬁW‘LN’OTﬂTi Tl?iﬁlﬂﬂilllllllﬁlﬂ@\‘l
@ <
fj(ufﬁ]aﬁu')ﬁﬂ‘]JﬂuETﬂﬁNLﬁ\WSﬁUVITL!EU’E’NL’GTHEUN
o 1 o & ' < . a
ﬂiiﬁWlNLL‘]J‘]J‘Viﬂ@E’ﬂl'ﬁfﬂﬂTiﬂTfJLLiQaQLﬁTL"UlIﬁWJLLH'J&JTJGUf‘NfJWﬂi (Line A) ﬁ'usuuaﬂ
) v o B s ' vy ¥ . o '
%$Ll'é)flﬂ')']@']Hﬁl‘l,‘lﬂ@”lﬂl"lﬂﬂ1ﬁuflﬂa'lﬁ AIUAUAU(Line 1,2,3) aNHUSNITNIYUITIVSUINN
9 9 A A [ o ] < 1 [ = [ 4 1
ATUNUIDINTT ﬁﬂluﬂﬂfmﬂﬂ']iﬂﬂ’ﬂ\WﬂLL‘Viuﬁlﬁ'lﬁlilulll’f]qcluI,LU'JL@El’Jﬂ“]ijqulﬂﬁ'Nﬂtj‘lJ"llfNiJ'Ja

o o a 4 g 4 @ 4 <3
WHNDIAT WWiﬁLﬂ@INLlJuﬁ!ﬁﬂ\‘lﬂuﬂﬂﬁ'NlI'J'ﬁﬂ‘]Jf'(uElﬂﬁ'l\?ll‘i\?@alj'luﬂ']uéllﬂﬂlﬁ'lﬁlil

=

WOANTITNNTONBUIIVOIHITIAINE1Y (Line A) N1T018UTIVDIHTIUURaD TuNvg
o @ 1 o < a 1 o L4 a
IndiRssnumisaoduieduiuveuuonztesnaudiuluda lmegudnais Tasdusu
@ 1 0o < 1 z; 1 o 1 ~ % Z> 1 1
YoIrIraad 590 a1eusIAIn MU Tuf 0.38 A1 13D AInITeeaL 3.7 uAAY

1 [ 9
NANITHINTT 0.22 AU W%ﬂq@ﬂ’)'liﬁ]ﬂﬁ% 2.1 MUATTN 4.31



a 4 o an
AT N 4.31 HANITAUATICULUVINADN 3 nansal 2 1’9?}@\1 (Kp=AE/5L)

110

- Grid Line X

é !Li\‘lﬁdWﬂﬁﬂLﬁ““ﬁN, @Tu

5 1 1.1 2 2.1 3
misnaeludi (RC) 10.33 10.36 10.39 10.36 10.33
niaraed1se (PC) 9.95 10.30 10.61 10.30 9.95

A CCEANIER -0.38 -0.06 0.22 -0.06 -0.38
masaiiouy % -3.7% -0.6% 2.1% -0.6% -3.7%
misnaeludi (RC) 11.70 11.79 11.70
afanaodusa (PC) 12.01 12.20 12.01

? HAA LT 0.31 0.41 0.31
nasaieuihy % 2.6% 3.5% 2.6%
mimvaeludi (RC) 12.70 12.70
mianaedusa (PC) 12.32 12.32

¢ TGEANIE -0.38 -0.38
nasueuy % -3.0% -3.0%
minaeluii (RC) 13.39 13.43 13.39
nilaraedsa (PC) 13.63 13.92 13.63

¢ WAA LT 0.24 0.49 0.24
nasafieudy % 1.8% 3.6% 1.8%
misnaeludi (RC) 14.76 14.74 14.84 14.74 14.76
afanaodusa (PC) 14.22 14.77 15.29 14.77 14.22

P HAANLLT -0.54 0.03 0.45 0.03 -0.54
nasaiioudy % -3.7% 0.2% 3.0% 0.2% -3.7%
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a 4 aa
AT 4.32 WEeuMeunnNam NIz 3 UaANI 4 1199 (Kp=AE/L)

> Grid Line X

o

é Lmﬁdmmgmﬁu, Al 1, 1.1, 2, 2.1,

5 5 4.1 4 3.1 ’
mfanaeluii (RC) 10.11 10.36 10.56 10.52 10.78
uifanaodusa (PC) 9.17 9.89 10.62 10.37 10.90

A COERNIER -0.94 -0.47 0.06 -0.15 0.12
nasaieuly % -9.3% -4.5% 0.6% -1.4% 1.1%
misndeludi (RO) 11.83 12.31 11.92 12.48
mianaedusa (PC) 12.36 13.04 12.26 13.09

N TEIRNTEN] 0.53 0.73 0.34 0.61
namaiioudu % 4.5% 5.9% 2.9% 4.9%
mimmaeludi RO) 12.91

' niiaraed s e (PC) 11.92

¢ WAANILTY -0.99
wagaieniy % -1.7%
rfanaeluit (RC) 13.91 14.20 14.13 14.39
arfanaodusa (PC) 14.11 15.16 14.45 15.01

¢ WAA LT 0.20 0.96 0.32 0.62
namaiouy % 1.4% 6.8% 2.3% 4.3%
mfanaeluil (RO) 14.98 15.02 15.56 15.41 16.10
nifaraedse (PC) 13.31 14.47 16.47 15.20 16.81

P CGIANIER -1.67 -0.55 0.91 -0.21 0.71
naaiiouy % 111% | -3.7% 5.8% -1.4% 4.4%




114

~ 1 %‘ o o o @ 1 A Y
g‘]JVI 4.41 HaMINEIHUNVEINIIIEIANT A 1UN 4 109 (Kp=AE/L)

d' U v
NUT: {IvY

{ 1 o Y 4 J o 1 o &
qilll‘ﬁ 4.42 FaNIDYUINUNUDINIULETITNUINAD AT 4 ﬁ)EN(Kp=AE/L)

A g o
Ny : §I9Y



115

~ S A =
4.2.2.2 natuanIulaaanid Kp=AE2L
' <3 a 4 o an
NANANITOIBUTIALTUTUIINATTUATIZH IAN1T91809 IATIA3 19UV 3 1A
J Y o Y @ ' A o @ 1T o & YR = 2 A
VOINMUET 4 o3 VoW uvas lunnuriVasd 13 Taelsmaaniuauoudun
Kp=AE/2L
o 1 H 1 <3
NFANTIU DA TUANITO 18U IaUE UIUAINLUIIIVDID1AT (Line A)IY
Yya o y ¥ i o ' Y ) A A
Indifeenu dauAudu(Line 1,2,3,4,5) anHAULNITOOUTIZUINNNATUHEIDIAT TULHDI
[ o [} [ 1 1 o o 1 o o a
nnmsdanedmrdaandn ldegluuuaRernugudnarsnguuesuiamiteins i lding
o X @ o @ v <
T UARDIFUINANUIANVFUINAIITIATUNIUYD AT UTY
[ ! 0o < 1 < .
asalmia YA d T INITONONITIAUFUTUATNLLIOIVD91A15 (Line A) AU
a v " o ] ¢ ' v ¥ . o '
suuenaziosnnduluna lidmigudnals arududu(Line 1,2,3,4,5 anHuZNITOI0U5
9 Y A A o o 1 <3 [l ] = 1Y 4
UINNNATUHID1A1T TULHEIINMIIAINE I Uad Ty Tlog lunuaRernugudnai
] o o a o X ¢ o @ <
nguueINIantiie1ms v ldna TuuudiBogudna1aanuauina 19 IdIUN UYL A 1Y
WOANTTUNITOIBUTIVOINUIAINETT (Line A) MITO10UTIVOINUINDUNAD 11
= Y o o o 1 o 3 Y a v " Yy o v % Y a
Nz lndimesnumisnasdisaausuuenaziosnnduamluda lilvigudnais Tasdusy
Y] 1 o 1 'g 1 o 1 { % B 1 1
YoUUBINTI AR d 1T VIL BTN NHITILU DA U 0.88 AU HID A1NNF0EAY 8.6 AR

NANZFINIT 0.27 AU UIOGINNT00AZ 2.5 MUATIN 4.33



MIN 4.33 1 euMeunnHans AT 3 HAnT

=

v

U 4 1199 (Kp=AE/2L)

116

— Grid Line X

o

é usaiareaaadiy, du 1 L1, 2, 2.1,

5 5 4.1 4 3.1 ’
mindelud (RC) 10.29 10.43 10.54 10.53 10.67
mianaedse (PC) 9.41 10.04 10.66 10.59 10.94

A ARGARIER -0.88 -0.39 0.12 0.06 0.27
wagmaieuly % -8.6% -3.7% 1.1% 0.6% 2.5%
risnaelufi (RC) 11.93 12.17 11.99 12.28
miavaedse (PC) 12.16 12.68 12.37 12.86

? TGEANIE 0.23 0.51 0.38 0.58
wamaieuu % 1.9% 4.2% 3.2% 4.7%
misaeluf (RC) 12.99

, wilaraeduse (PC) 11.99

¢ WARTLLT S -1.00
wagaieily % -7.7%
minaeluii RC) 13.88 14.04 14.01 14.15
aianaedse (PC) 13.88 14.68 14.44 14.83

¢ HAR LT 0.00 0.64 0.43 0.68
ragaieuiy % 0.0% 4.6% 3.1% 4.8%
wiinigeluf (RC) 1509 1523 1550 | 1546 | 1582
mianasduse (PC) 13.75 14.78 16.15 15.61 16.52

P HAAILLS S -1.44 -0.45 0.56 0.15 0.70
nasaieuiu % 9.5% -3.0% 3.6% 1.0% 4.4%
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4.2.2.3 natlanIvimaaniua Kp=AE/5L
' <3 a 4 o an
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nguUeINIantite1s v ldina TuuudiBogudnalsanuauina s I IUNIUUD A 1Y
NOANTTUMTNUTIVOINUIATNETT (Line A) N13D18U5IV0IHUVUYIaD TN
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> Grid Line X
(0]
£ A 4 o
a UIINDGDAUTUUY, AU 1, 1.1, 2, 2.1,
el
2 3
© 5 4.1 4 3.1
Wilaviae Juh (RC) 10.44 10.50 10.55 10.55 10.61
Hilanaeduse (PC) 9.75 10.22 10.66 10.71 10.93
A
NAA9LIT -0.69 -0.28 0.11 0.16 0.32
nas ey % -6.6% -2.7% 1.0% 1.5% 3.0%
wilaviae 1uf (RC) 12.00 12.10 12.02 12.15
HiTanad 159 (PC) 12.01 12.38 12.38 12.62
B
TR NIER 0.01 0.28 0.36 0.47
waaaneuily % 0.1% 2.3% 3.0% 3.9%
wilavias 1uf (RC) 13.06
o J 0o <
WUIYaeaIsd (PC) 12.27
CY
NAR9LIT -0.79
wagufeLlu % -6.0%
wilaviae luh (RC) 13.86 13.93 13.92 13.98
wﬁmdaﬁn?i} (PC) 13.74 14.28 14.32 14.53
C
NART -0.12 0.35 0.40 0.55
wagaeuy % 0.9% 2.5% 2.9% 3.9%
wilaviae luh (RC) 15.33 15.35 15.57 15.46 15.61
Wilanad v (PC) 1431 15.02 15.83 15.75 16.18
D
TG RNMIER! -1.02 -0.33 0.26 0.29 0.57
wagafeuiy % -6.7% 2.1% 1.7% 1.9% 3.7%
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k4 9 A A o o 1 <3 ] 1 = @
LINDZUINNINATUURUIDTIAT ﬁ‘ULu@\‘lﬁ]Wﬂﬂ”I'iﬁ]ﬂ'J'Nﬂ”llLﬁU\ilﬁﬂﬂlﬂJllﬂﬂgclulluﬂlﬂﬂ?ﬂﬂ
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<
VBILT VY

NWOANI TUNTONIUTIVDINUININGTT (Line A) NM31BusvoIniauUvaslui
Y % o 1 0o = Y a 9 T 9 Y @ 9 o Y a
windifssnumisnasdusedusuuensziosnnauaiuludami llwiguénars Tasdusu
Y] 1 o < 1 ° 1 Y] 1 A @ o 19 Y
VOUVDINI AR F T V920180 IAINNHEAIUYa 1UR 0.8 AU 130 N5 esas 8 LAZAY
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[ Grid Line X
o
£ A < o
— UIINDAUTUVY , AU 1, 1.1, 2, 2.1, 3, 3.1,
= 4
© 7 6.1 6 5.1 5 4.1
wiarasluf (RC) 10.00 10.29 10.52 10.53 10.84 10.64 10.76
wilaviaed3a (PC) 9.20 9.89 10.60 10.32 10.81 10.26 10.50
A
NARANLT -0.80 -0.40 0.08 -0.21 -0.03 -0.38 -0.26
wagaeiy % -8.0% -3.9% 0.8% -2.0% -0.3% -3.6% -2.4%
wiianae luf (RC) 11.78 12.30 11.96 12.59 12.14 12.60
milaaed 151 (PC) 12.36 13.03 12.23 13.03 12.19 12.99
B
HARTGLT 0.58 0.73 0.27 0.44 0.05 0.39
wagaeuiy % 4.9% 5.9% 2.3% 3.5% 0.4% 3.1%
miavaelui (RC) 12.83
wiianandusa (PC) 11.93
c
LI RNIER! -0.90
waaauouiiu % -7.0%
miarasluf (RC) 13.90 14.23 14.23 14.56 14.44 14.62
nilariaadsa (PC) 14.11 15.16 14.44 15.08 14.40 15.22
c
TGLERNIEN! 0.21 0.93 0.21 0.52 -0.04 0.60
wasaeuiy % 1.5% 6.5% 1.5% 3.6% -0.3% 4.1%
wiianae lufl (RC) 14.94 15.04 15.76 15.35 16.31 15.77 16.22
wilaviaed15a (PC) 13.29 14.47 16.49 15.22 16.82 15.24 16.68
D
TEIRNIER] -1.65 -0.57 0.73 -0.13 0.51 -0.53 0.46
wagaeuy % -11.0% -3.8% 4.6% -0.8% 3.1% -3.4% 2.8%
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4.2.3.2 natiaduiima@iue Kp=AE/2
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<
VDUA WYY
WOANTIUMTNBUTIVDINUIATINGT (Line A) N13D18UTIVOINUIVUYIaD Tuh
Y o 19 1 o I Y A Y 1" Y 9 @ 9 4 Y a
windifeanumisnasdusadusuuonsziioanndualuda llwguinais Tasdusu
] 1 o [ by ' o 1 ~ @ o 1
vouveanlarand s arzaeusIiInNauuUras luh 0.78 41 U3e dinniesas 7.7 uag

ﬁ'uﬂmwwhmﬁ 0.07 AU ’Vﬁifl@hﬂ’h%}@ﬂﬁg 0.7 AUANITN 4.36
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— Grid Line X
2 .
3 usanoEaua NI, A 1, 11, 2, 2.1, 3, 3.1,
= 4
© 7 6.1 6 5.1 5 4.1
wilavaelui (RC) 10.18 | 1036 1051 1054 1072| 1064 1070
mianaoduss (PC) 940 | 10.01 1060 | 1050| 1080 1050 10.63
A
TEIRNIEN] -0.78 -0.35 0.09 -0.04 0.08 -0.14 -0.07
wagmafoutly % 9% | -3.4% | 09% | -04% | 07% | -1.3% | -0.7%
wilaras lun (RC) 11.90 12.18 12.03 12.39 12.18 12.42
wilavaeduse (PC) 1213 1263] 1231 1276 | 1230 12.70
B
TGERNIEN! 0.23 0.45 0.28 0.37 0.12 0.28
HagaieuiTiu % 1.9% 3.7% 2.3% 3.0% 1.0% | 23%
wiiariaalui (RC) 12.94
@ 1 o a
WU a3 (PC) 11.96
C 1
NARaUT -0.98
waganeuly % -7.6%
wiiariaelui (RC) 13.90 14.10 14.11 1434 1429 14.39
wilanaoduss (PC) 1386 |  14.65 1440 | 1479 1442 1490
C
NAAT -0.04 0.55 0.29 0.45 0.13 0.51
HagmaReEly % -03% | 3.9% 2.1% 3.1% 0.9% 3.5%
wijavaslun (RC) 15.20 15.28 15.70 15.63 1607 | 1580 16.04
Wilanand159 (PC) 13.71 1476 | 1614 | 1561 1653 1567 1650
D
HARIGLT -1.49 -0.52 0.44 -0.02 0.46 -0.13 0.46
wasafioulu % 98% | -34% | 28% | -01% | 29% | -08% | 29%
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4.2.3.3 psalEnWimaaniie Kp=AE/SL
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<
YOUT UYL
NOANTTUMTOIBUTIVDINUIAINETT (Line A) NITDIOUTIVOINUVUYIaD TN
Y A Y @ U o 28 Y a 9 T Y Y @ 9 J Y a
windifsanumisnaedusadusuuenazioonnauailudad lwguinars Tasdusu
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o Grid Line X
[}
g & < o
a USINDBAUT UV , AU 1, 1.1, 2, 2.1, 3, 3.1,
2 4
© 7 6.1 6 5.1 5 4.1
wiavaelui (RC) 10.38 10.46 10.54 10.56 10.64 10.62 10.64
niaraedsa (PC) 9.69 10.13 10.55 10.60 10.81 10.70 10.77
A
NAALTS -0.69 -0.33 0.01 0.04 0.17 0.08 0.13
wagaieuih % -6.6% -3.2% 0.1% 0.4% 1.6% 0.8% 1.2%
wiiaviae lui (RC) 12.01 12.13 12.08 12.24 12.17 12.26
niiaaed3a (PC) 11.94 12.30 12.30 12.55 12.39 12.58
B
HARATGLLT -0.07 0.17 0.22 0.31 0.22 0.32
wasafisuilu % -0.6% 1.4% 1.8% 2.5% 1.8% 2.6%
wiiavae lui (RC) 13.07
o 1 o o
WUraoaIsa (PC) 12.21
c
NAA1aLL5 -0.86
wasaieuiiu % -6.6%
wiiavae lui (RC) 13.93 14.02 14.04 14.15 14.14 14.18
misnaoduss (PC) 13.70 14.24 14.25 14.53 14.41 14.60
C
REIANIER! -0.23 0.22 0.21 0.38 0.27 0.42
wasafiouiiu % -1.7% 1.6% 1.5% 2.7% 1.9% 3.0%
wilanae lui (RC) 15.42 15.47 15.66 15.65 15.84 15.74 15.84
niiardaed5a (PC) 14.37 15.00 15.82 15.76 16.24 15.92 16.27
D
HARIALIT -1.05 -0.47 0.16 0.11 0.40 0.18 0.43
wagmafeuiiy % -6.8% -3.0% 1.0% 0.7% 2.5% 1.1% 2.7%
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>q: Grid Line X

=} A o

s u,iwmammmﬁm, (21}

=)

& 1 2 3 3 4
W1laviae 1uf (RC) 12.93 12.87 12.57 11.50
misvaed 5 (PC) 10.78 | 12.28 1279 | 10.75

A

TRIRNIER 2.15 -0.59 0.22 -0.75
w1y % -16.6% | -4.6% 1.8% | -6.5%
wilaviae lui (RC) 11.67 11.39 11.38 10.08
niaaadusa (PC) 1185 | 14.20 1437 | 10.09
B
GIRNIER! 0.18 2.81 2.99 0.01
wagunely % 15% | 24.7% 263% | 0.1%
wilavias lun (RC) 9.58 9.56 9.32 8.05
miaraedu5a (PC) 8.64 10.78 10.15 7.50
C
NAN1aLT -0.94 1.22 0.83 -0.55
waa e U % 9.8% | 12.8% 8.9% -6.8%
Wilaviae 1ui (RC) 8.46 7.33
niisviaed 15 (PC) 6.45 6.09
D
NAR9LLT -2.01 -1.24
was ety % -23.8% -16.9%
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E . Grid Line X
3 usaNmwaa UL, A
2
S 1 2 3 3 4
wiiavian lui (RC) 13.16 12.87 12.51 11.64
miianad s (PC) 11.50 12.43 12.75 11.38
A
TGIRNIER! -1.66 -0.44 0.24 -0.26
waganouTu % -12.6% | -3.4% 1.9% | -2.2%
W1larae 1uh (RC) 11.63 11.23 11.02 11.01
Wilananduse (PC) 11.56 | 13.12 13.10 9.96
B
TGIRNIER! -0.07 1.89 2.08 -1.05
Hagaeuu % -0.6% | 16.8% 18.9% | -9.5%
wiiaviae lui (RC) 9.75 9.47 9.15 8.15
Wilanaed 59 (PC) 9.17 10.58 9.77 7.51
C
TGN -0.58 1.11 0.62 -0.64
waga U % -5.9% | 11.7% 6.8% -7.9%
W1larae 1uh (RC) 8.54 7.56
miaraed 5 (PC) 7.41 6.46
D
TGIRNIEN -1.13 -1.10
waguieuty % -13.2% -14.6%
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E ) Grid Line X
3 usanoeaA UYL, Fi
2
S | 2 3 3 4
wijavaelui (RC) 13.30 12.86 12.46 11.72
wilanaaduss (PC) 1217 | 1254 1265 | 11.89
A
RGRNIER -1.13 -0.31 0.19 0.17
wagaouiiu % 85% | -2.4% 1.5% 1.4%
wilavian lui (RC) 11.61 11.11 10.78 9.98
wianaed5a (PC) 1146 | 12.10 11.91 9.93
B
AGIANIEN! -0.15 0.99 1.13 -0.05
Haaneuy % 13% | 8.9% 10.5% | -0.5%
wilaviae luf (RC) 9.86 9.42 9.04 8.24
wilaraaduss (PC) 9.72 10.22 9.41 7.65
C
NAATILLT -0.14 0.80 0.37 -0.59
wagafoiiu % -1.5% 8.5% 4.1% -7.2%
wilarianluf (RC) 8.60 7.74
misnaedusa (PC) 8.19 6.88
D
AEGRNIER -0.41 -0.86
wag ey % -4.8% -11.1%
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!!‘U‘Uﬁﬂ?‘iﬁju (Beam on Elastic Foundation)

o oA 1 1 9 =) a I A 1 =< g o
msmmmmmmzm‘uamﬂmmsnuwt]@msimmmmmsaaewﬁwuﬂmmﬂ
Y = o o £ J 9 a Y
Lngﬂ‘ﬂiﬂﬂlﬂﬂiﬂiﬂﬁﬁﬂ Ti"lil”Iﬂﬁ‘JJﬂ"ISﬁG]WLUﬂﬂ’J”I%Jﬁ%JWHﬁS%W’J"I\ﬂﬂiﬂﬁi"lﬂuagﬂullﬂmﬂ

dl Q/ dy
aunNIIN 2.20 AU

4 [KIL*
AL = 3
4EI

1 a [ <
K’s = f11 Pressure stiffness ﬂjamummﬂwaimma?}wguﬁmmmmumsﬁ'w

ANV 1ATIA39 = n.Kp/L AU/

Kp = sadliuaveua iy = Kp =(AE/L) pile (§14/3)
L — amuemlaseaiianua )

I = alugaanihaavesinseadne =bh¥/12 ()
EI = Bending stiffness voelaseaia

MU 1FuangAnssuvesniumudeiausves Hetenyi 1946
1) Rigid member : AL<TU4 (AL ¥oni1 0.7854)
2) Intermediate member: T0/4 < AL<TC ( AL EJ{J:ﬁzWJ'N 0.7854 D4 3.1416)

3) Flexible member: AL > 7T =(AL 110071 3.1416)
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WIS HURINITUINE

Ep  =2701x10° vm2(fc’ =320 ksc)

Ew  =2339x10° tm2 (fc’ = 240 ksc)

L#1 =7.05m, Le @ ¥8 =3 m,b=0.10m,h=6.0m,n=3 A
Iw = bh¥%12 - 0.1x6°/12=18m"

Kp  =AE/L=579x10"x2.701 x 10° /3 = 5452.16 t/m

5452.16 x3 /7.05 =2320.07 t/m’

4 H_II;L4 4 6 1/4
Moo= S5 =[232007x 705/ 4x2339x10° 18]

0.755

K’s

AL =(0.755<Tt/4 Nﬁ”ﬂagﬂwﬁa@ Rigid member

v d d
-HUIUN AT H TR IVIIN S

Ep =2.701x 10°  t/m2 (fc’ = 320 ksc)
Ew  =2339x10° t/m2 (fc’ = 240 ksc)

LW =7.05m, Le @MUy =3m,b=0.10m,h=6.0m,n=4@au

Iw =Dbh¥%12=0.1x6"/12=18m"
Kp = AE/L =5.79x10"x 2.701 x 10°/3 = 5452.16 t/m
K's = 5452.16x4 /7.05 =3093.42 t/m2

Ird
4 KEL 4 6 1/4
AL = AE] =[3093.42 x 7.05 / 4x2.339x10 x1.8]

0.812

AL =0.812>T0/4<TT Nﬁﬂ’f)&ﬂ‘l!“ﬁ?ﬂ Intermediate member



152

-HIINUHEIVDINITUIE

o 1 < A v Y v o 4 o a Y = 9
ATUIUMIAIANVUUIVDIANUTUDU(NUIATUNAN) m@ﬂ@?%1?u131ﬂ1ﬂ8ﬂﬂﬁ]1ﬂ IUBIEN 6 DN

Ep  =2701x10° tm2(fc’=320ksc)
Ew  =2339x10° t/m2 (fc’ = 240 ksc)

Ledd =570m, Le @y =3m,b=0.10m,h=6.0m,n=3 du

Iw = bh¥12-01x6"/12=18m"
Kp  =AE/L=579x10"x2.701 x 10° /3 = 5452.16 t/m
K's = 5452.16x3 /5.70 =2869.56 t/m2
AL i]@ =[2869.56 x 5.70" / 4x2.339x10°x1.8] *
4ET
=0.644
AL =0.644 < TU4 W1i99g11%I9 Rigid member

Ep  =2701x10° ¢m2 (fc’ =320 ksc)
Ew  =2339x10° t/m2 (fc’ = 240 ksc)

Ledfd =114m, Let@@y=3m,b=010m,h=60m,n=5@du

Iw =bh¥12-01x6"/12=1.8m"
Kp  =AE/L=579x10"x2.701 x 10° /3 = 5452.16 t/m
K's = 5452.16x5 /11.4 =2391.3 t/m2
AL = ij@ =[2391.3 x 11.4*/4x2.339x10°x1.8] **
AEI
=1.231

AL =1231>T0/4<TT Nﬁ}\iﬂﬁﬂu“ﬁN Intermediate member



Ep  =2701x10" ¢m2(fc’ =320 ksc)
Ew  =2339x10° t/m2 (fc’ = 240 ksc)

LM =17.1m,Letd@ui=3m,.b=0.10m,h=6.0m,n=7 AU

Iw =Dbh¥%12-=01x6"/12=18m"
Kp = AE/L =5.79x10" x 2.701 x 10° / 3 = 5452.16 t/m
K's = 5452.16x7 /17.1 =2231.88 t/m2

4 H.I' L4-
AL = & =[2231.88x 17.1%/ 4x2.339x10°x1.8]

4EI
=1.814

AL =1814>TU/4<TT Nﬁl\iﬂﬁﬂu‘ﬁfm Intermediate member

Ep  =2701x10°  ¢m2 (fc’ = 320 ksc)
Ew =2339x10°  t/m2 (fc> =240 ksc)

LWia =228m, Letd@uil =3m,b=0.10m,h=6.0m,n=9 AU

Iw =Dbh¥12-01x6"/12=18m"
Kp  =AE/L=579x10"x2.701 x 10° / 3 = 5452.16 t/m
K's = 5452.16x9 /22.8 =2152.17 t/m2
AL = ij@ =[2231.88 x 22.8" / 4x2.339x10°x1.8] "
AEI
=2.327

AL =2327>TU/4<TT Nﬁﬂ’f)&ﬂ‘l!“ﬁ?ﬂ Intermediate member
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N3N 5 AAN 5 Hod
Ep  =2701x10" ¢m2(fc’ =320 ksc)
Ew  =2339x10° t/m2 (fc’ = 240 ksc)

LWia =285m, Let@Mi =3m,b=010m,h=60m,n=11Au

Iw =Dbh¥%12-=01x6"/12=18m"
Kp = AE/L =5.79x10" x 2.701 x 10° / 3 = 5452.16 t/m
K's = 5452.16x 11 /28.5 =2104.34 t/m2

4 H.I' L4-
AL = & =[2231.88x 28.5" / 4x2.339x10°x1.8]

4EI
=298

AL =298>TU/4<TC wﬁmeﬂwﬁaq Intermediate member

Ep  =2701x10°  ¢m2 (fc’ = 320 ksc)
Ew =2339x10°  t/m2 (fc> =240 ksc)

L W9 =34.2m,LeLEﬁL%3J=3m,b=0.10m,h=6.0m,n=13@91}14!

Iw =Dbh¥12-01x6"/12=18m"
Kp  =AE/L=579x10"x2.701 x 10° / 3 = 5452.16 t/m
K's = 5452.16x 13 /34.2 =2072.46 t/m2
AL = ij@ =[2072.46 x 34.2* / 4x2.339x10°x1.8] "
AEI
=3.562

AL =3562>TC wﬁqaﬁﬂwﬁw Flexible member
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