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STIFFNESS METRIX METHOD/FINITE GRID METHOD/SIMPLIFIED FRAME-

PILE MODEL/SUTFOUNDATION/FOUNDATION DESIGN

The research developed a relatively simple method to solve the internal forces
and settlement of pile foundation. The method can be used for the trial step in
foundation design. The method, called simplified frame-pile (SFP) model, replaced
the footing by equivalent grid and the supporting soil by a series of horizontal and
vertical spring. Displacements and internal forces can be calculated by stiffness
matrix method. The SFP model was calibrated (the value of the torsional constant

correction factor,Q2, was found to be 0.55L,/B, or 0.85L,/B, ) with exact solution

and verified by comparing with exact solution and other reliable numerical method as
well as with the result of centrifugal model.

In additional, the research developed a computer program for analysis and
design pile foundation, named SUTFoundation. The program combines bearing
design and structural design. It is capable of calculating the allowable load and
iterating for the proper foundation dimensions. The program also includes shallow
foundations (isolated, combined and mat). For shallow foundations, internal forces are
calculated using Finite Grid Method (Bowles, 1988). The program is in graphic

format using Window. Input is entered interactively through keyboard and mouse.



The program was verified by comparing results with those obtained from hand

calculation and from other reliable programs.
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(1998) / / / / / / / / /
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HWH
L AW L]
Yo Y
Beam on elastic support with simplified only
non-linear p-y curves model elastic spring
(a) (b)

{ o aaan caj a 1 <3
gﬂﬁ 3.9 ﬂ']i‘l]"lﬁf’NLli\T]Jj;]ﬂiﬂ?ﬂl@ﬂ%uﬂu@@tﬁ’]ﬂlﬂ

v o ' A Ao <3 @ a
ANUANAUTTEH NI TuvesadSanuandununsasuudas

AUNUIUDIPAABUAAINNTUNITN (3.15)

ot =] Ky ]} (3.15)

Taoit {f,,} fio nawesvesnsineluvesalTeavnguuuiu

A

a J A a A 1 A o <3
| &, | Ao wasndaanavosalTedanguiinuiiuauiy
A 4 a ) ] VoA A Y] A
x} fenaweiman/asudumivesgadeiiyenivailse
a ¢ A
3.2.2.5) a3 ntaaniuavedlnsaa31a59u (global stiffness matrix)
a J Aa 9 9 a J Aa
wasngaariuaueslaseas wswannsom lannssiuuasnasaan
4
avesuaassuaIudIaen U Taeo1feann15¥oURY (principle of superposition) 130
E4
FoniMsaavliuans (direct stiffness method) 35NN A0AAABINUNANNITVOITUAAVOULT
[ 4 1
N9AADYDIFUAIU LLAZAUABLILDY (compatibility) Y9IIATIHSI HUNITTINYDITL LY

Tnssadudouaglugiivasnd Idawaumsi (3.14)

{F}=[K]{D} (3.14)
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} A0 NANDI VDIUTINYUDN
a J A
[K] Ao wasnsaaruauvesszuy Ingaadia
A o = o VoA [
} Av NAmBIYBINIIasudIKIINYARD

) a d
3.2.2.6) VHADUNITUATICH
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3.10 Amuaniugane TaosungadedudoganoundnssauIAuNauaIay i

(] = @ dyg [ Qy 1 o Y R [
IFURAYINUUT IR TUBUTIU Iﬂﬂﬂﬁ’i‘l&ﬂ1W§$H1D“K\1ﬂlu1ui§niﬁ’3ﬁ@Q’].I‘L!i%lﬂ’ﬂ X -7 1ayo

a <3 a A A dg o’;’ a A a
NANWATWIVUUIWNN (ﬂj;]lli’JsU’N) ZJﬂH‘]JU‘]_I’JﬂVN“luLLH’JLLﬂu X,Y,Z anianuoaszuey

Tasead iy 6 x S1uugaseved Inseadie uazswauadsdanguazminuimuiugane

voalngaadia

1 3 —> 10
o iz 13 <4 20
21 |22 |23 > 30

8

QOO

(a) Node numbering

(c) Sign convention

v Y
g‘ﬂﬁ 3.10 ﬂﬁﬁ?ﬁﬂﬂWNTﬂmﬂlﬂli’Nﬂﬂﬁ@tlﬁ%‘ﬁuﬁ’)u
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a d A o
v) vuuasnsaaniuaueIngaaiig, [K] uaznamosusinmeuen, {F}
4 Y
AuTuaUAD 111
° Aa d Aa Qy (] 9 S X o o [
- AasuasnsaaiuavesrudIu Insatoulsrinaulasdmsu
ax ] I ’ A 1
dmautsgunailunisg, [£*] awaumsi G.4) luszuuunummnzuma
[ a d Aa Qy [ 9 <
- wilaspnuasngaaiuauesuaIu InTIvoUIIINTEU VLAY
mwnzurs hlgszuuunusiuamannisi (3.11)
Aa d a Qy (] < { o
- szrouwasndanwiiavessualulasavoudandiuda lamn
I~ a J A a %
HuwesadaarivaveslasaialaeITaeuiiu
o { o A '
- U52NOUNAMBINTINIBUDNIINUTINEUDNNNTETINYAAD
AN VBIANTAINDATE
a a [ a Jd Aa ea./, a
) maaniuavosdssgangu [kxp} NAMIIINmesaAUTUBITUAL
A [ ] 9 Y a a a d A 9
NTOITVURUF NN tazFounuaawiudyedlTsasluuasndaaniua veelaseaiielu
dunisuesganemuavasontiua 13
° [ H o [ [ 1% @ 4
9) Aammslasudumniseeneved Inssadsananuduius
sEHINNTINIBUeNAUNITIAsudunlsvesganemuaun1si (3.15) Tasmsudaunis
SO
FaFou
v Y
) Auransilasudirue usanieluveaas FUaIN LagAILT
9 Y
Aumuveaalsunazd lasiauiunouae 1l
d' o ] [ Qy [ d'
- minsasuduniavedudazFudlu, {d} annsilasy
o ' J 9 9 o w Qy 1 9 [
Aumnsvesgadevedlnsiaing, (D} laslymnamviduvesuaiulassainunzyade
Y
° 1 Aa [ o w Y] o J
- furausameluveandazsudiuaudrsu Iasldnnuduius
v Y v
srrdausane lusasmsasudmisvesFuaIuauannIsn (3.1)
- anausagnsnvesadTwdazdrnnmsnlasudiumiveaua
A A
AZYAMNANNIITN (3.13) Hazaumsh (3.14)
Y
o 1 a 1 I~
2) asvaeumsaunld lasldusaneluvesudazsuaiulnsatoni

9
1 a [ J
Lmawué’fmﬁaﬂﬂéjmmﬁumiﬁu@ammummﬂmmum
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d 2 . . .
3.3 mseulSuuuudiasy Simplified Frame-Pile (SFP)
Y v 1Y a o v Y !
3.3.1myrgganlsuudussdadmiuinssa ey
YA o Aa o 9 [ Aas Jd a & ] [ Id
Aoz a1z Insead 1arugun Taeds W lunnga demiwmugiusimilu
Qy 1 [ a a . o [ [
Grid FudiuTassondvziiaaviuaussiandes) suud TaoifiousudaqualSund (Q)
Ya o a d o U ] 9 ad Jd a v W [ F2
Adez IRz 01T U INAe35 I Tuninsa Tamlsdudrgaalsuud
u5980 (Q) AURABUMNUATY (exact solution) AINNYHHIANYY (Timoshenko and
a o a Jd a A a J A
Woinowsky-Krieger, 1959) n1331a512% 12833 1 lusinsaez 1935 masndaariualunis
Aunammmangadeznitensameluniugiusin msulsdudiquisundusedaive
v Y
ueMAMINZ AN MU IUTINUAZIUVIZ19BaNM 5 USDUAN UMD Bowles (1988)
] 9
Muannsn 3.10) vsulsiuedgaua L /B, 095L /B, 0.85L /B, 0.75L,/B,,
0.65L,/B,, 0.55L, /B, waz 0.45L /B, 1145 1@10819A0UN3ANAWNA1 2.4 a5 uils
9 ]
HUANUEIAWA 2.4, 2.88, 3.36, 4.08 AZ 4.8 LUAT ANUUUWNIND 0.15 1a3 Aduaadlugin
9 ] 9 9
3.11 U5 INA0819Yn 3035 Tasnistasaiveuminiy TaglulialFwnusuausessy ms

= o 4 ' Vg aaA = ) = o '
YATINUDUUDILNUTTUIN LL‘]JQLTJH 205U AD YATIUVUUIUHNUUASIATILDULLUY

P=178kN,D=0.15m

E.=20.69 GPa,v=0.15

I\
Y

B=240m

319 3.1 Taseaauruaoda
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VoA A a & A d a
3.3.2fnﬁﬂﬁ'r]‘i)ﬁf’)‘Uﬂ'n%»l‘lr!1!‘Bﬂﬂﬂﬂlﬂﬁﬂ1§?!ﬂﬁ]$ﬁiﬂﬂ?ﬁl"I/\Iul‘lr!ﬂﬂﬁﬂ
4 ° a ] 1< v o
Lﬁf’]ﬁi’lﬂﬁﬂﬂﬂ??ﬂgﬂﬁ@ﬂﬂl@ﬂﬂ?@]@ﬂfl]1ﬂ?%ﬂ?illﬂﬂi?ﬂi?ﬂlﬂﬂﬁ?iﬁﬂ‘]JﬂW]f’J‘]J
' Y o = = = o J ax [~ v ad
uiuasuaIiMsdsoumeuranmsiasundaivesfiae s 1LY Y Ua15 190 VA5
Jda a s A { o a o ' 4 A A
I luigadmuaien/aeusmiuaninudaszve9g I INA0619 1eglsza@nTninyeq
o a L4 @ { a @ v o ]
NIIATUIU ﬂ?i’JLﬂiTgﬂ‘ﬂ%ﬂiﬂlﬂaﬂuaﬂ?ﬂ?WN@ﬁiSﬂl@ﬂﬁ?Hi?ﬂﬁ’J@EJN‘l]Tﬂﬁ]TU’JHfJ}f’Jﬂ (51N
] Id Y Qy Y 2 A o a A a d? A ya o o
uwugmﬁﬂaamﬂuuaﬂ%u) HATTUWHIIUIUANTANNDATEUULTBYY HIVYISHINITNTAN
J o { 2 ] 1o to 1 I o [
qqqﬂuaﬂumumﬂqqqﬂﬁﬁ;ﬂﬁmmwmuwuiﬂaummmuwmmﬂumin uIUFely

v Y 9 o A
ATUNIN UAZATUINIIUTAIAINTIT NN 3.1

~ ° A A a 9
AT N 3.1 fl]’]u'lug’]ﬂiﬂjWN@ﬁigﬂl@QIﬂi\Tﬁiqﬂ

Grid (NB x NL) Degrees of freedom

2x2 54

4x4 150

6x6 294

8x8 496

10x 10 726
12x12 1014

16x 16 1735

18x 18 2166
20 %20 2646

A o v v A o v
HLYie NB 19 11U TN IUA NN (B) ez NL 9 UM luauen (L)

Aa o an Ja A sAq Y | = v ag ] I
M35z laedd W lunsaduwuailandsuieunuisnsutsgrus iy
9 3 A = o o
0135191% 11/5un55 STAAD Pro 2004 tHuasedaislunmsaiuia msaiuravedldsunsy
o a o ea./l Qy [ ]
STAAD Pro 2004 1% 1v1u@ Stardyne option 1ag¥i1n153tA512% lae 1¥MNaFuaIMLUDLHUTW
I Y
(thick plate element) FIA1DINANTLNUVDI Shear deformation HALFULULHUI (thin plate

1 Y
element) FIATNINANTENUVDA Shear deformation
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3.3.3M15A33090UANNU YD VD IMVVT 1909 SFP
1 ﬁl o =) = % o
TATIVAOUANNUUTOVDIUUI1a04 SFP laenseumeununanisiiuiu lay
Y 1 v
HUU1a09HNVITIFIA1AVIUY LAZHNANITNATIL TABLUVIIADINIEATNLT UHIB
Y Y v
(centrifuge model) TA8g 145 1NA208195 V1IN UTINN 2 n3dl Tdun Whmiinussnnuula
Y
MM NI INALUITIY
oy @ A o 1 % [ < [ {
WMMINUTINIUNIAIE NIRRT I I T NAIaA Uy 3.12 9
(% a o a, ‘a A 4 A Ia
nlSeumeusunanis sz 1aes 10 Tunsaawua (115unsu APRAF) tagds I Tusian-
L4 4 a % o
wosisudt (Taelysunsui¥en1san FLAC3D #41iniauelae Small and Zhang, 2000)
o < o 1 o oy % H o [
HUDTIA0IFIUTINAWIVAINA1ITUIINHITNUITNNUDLYA (concentrate load) N 2 AU 1aY
A o [ 1 1 < [ 9 [ 9 < " W
WOATITIUTLITHIG LUV BT UUAALAUADANIUNI NV UAUUIY (S/ D) 117U 4.43
a a’dy A 9 o [ ~ =\ 1 %
WIS WADINUFIUN 1F TUNIMUIUUAAIAINITIN 3.2 MIATITRVILTIUAINIITNTAA?

[ A Y o A I Y o A Aa o Aan A
VDIWUTIUIINNHUINA A-A' (Lummmﬂuwummﬂmmwamimmmmm‘ﬁau}

<
03385 m

Rigid base

514 3.12 grusindredrad@uiiungy (Small and Zhang, 2000)
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1371971 3.2 wwi1ﬁmaé{ﬁ?ugm“luﬂﬁcimiwzﬁu&iugmﬁﬂummvﬁn (Small and Zhang, 2000)
Parameters Value
Soil : Soil modulus, £ 8.4 MPa
Poisson’s ratio of soil, v, 0.3
Depth of the soil layer 65 m
Raft : Raft modulus, £, 84 MPa
Poisson’s ratio of raft, v, 0.3
Raft width, B 39m
Raft length, L 99m
Pile : Pile length, L, I5m
Pile diameter, Dp 0.3385m
Pile modulus, £, 840 MPa
Poisson’s ratio of pile, v, 0.15

9 9
MITUIMINUITNALUITIVILANITOATINABUNUNANIINAABINTT LN

< J u’j o ! . .
V33NNV I IINNgN Tuduns e Tasuuu91a9IN 1NN UK IBIVDY Horikoshi et al.

o ' [ | a 4 § @ [ .
(2003) ﬁ?ﬂi?ﬂﬁ?@ﬂ?ﬂllﬁﬂﬁﬂﬂgﬂﬁ 3.13 W15111“5]@5ﬁuiTuﬂlﬂﬂﬁﬁﬂuﬁﬂﬁﬂﬂ@TiNﬁ 33

‘ 4.00 m ‘

\ " ‘ 400m |
\ i ;
LI
K\Piles /\PileZ 772
./ /
g
Model raft 8
¥ g
A _ _ N g
% N OOt
./ /
«—>
Loading direction
(a) Plan (b) Section A-A'

I~ % (] o { . .
317 3.13 grusinEUuaI9e19 Tasu U905 941284 (Horikoshi et al., 2003)
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{ a J @ <3 J o {
A1519% 33 W15111&91@5ﬂl@ﬂ?ﬁﬂiﬂi?ﬂi?ﬂlﬁ?ﬂlﬂﬂQNIﬂEJ!L’]JI]ﬂ?ﬁ@ﬂﬂ?iﬂWWLLiﬂWﬁﬂ\i

Parameter Value
Soil : Friction angle, ¢’ 31°
Unit weight, ¥ 16.22 kN/m’
Relative density, D, 60%
Raft : Elastic modulus of raft, £, 21 GPa
Thickness 1.25m
Pile : Elastic modulus of pile, Ep 41.7 GN/m’
Depth of pile 9m
Diameter of pile 0.5m

PunnEELEe6eilFunmanes Ame 9 was do 50 11 mAenw
1AL 180 TaANAT AEVAUAIDE1IAIIAINTI 50 IVBIANNIT U9 1ANTIAIgAVDS
Tan gmiméfaafhmnagjuwf?umw Toyoura Fafimtinetiminuiiy 16.22 Alafdude
ALARIIAT é’mgmzmiaﬂgﬁmiwﬂéhafinuﬁmﬁqgﬂﬁ 314 DU IRZAARS Strain gage

g
Ao ] 1 [ A
NATTHUIA N muﬁm“lugﬂm 3.15

700

Piled raft

Rigid connection or

180

Hinged connection

v

470

Dry Toyoura Sand
D,=60%

Unit : mm

9 [
319 3.14 msdAaasgrunnlunsnageudionuuiiao s unies
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Piled head Strain gage Piled toe
4
50 40 40 40 40 40 |40
e
250 ‘

Aluminum pipe

Unit : mm

4 3 | a o . [
317 3.15 AUNUINTAAAY Stain gage VUL VY

v A a ¢ & Y Y W
34 ﬂ]‘iﬁﬁ]ﬁiﬂﬁ!!ﬂiu!‘ﬂﬂuiﬂﬁﬂ]‘i3!ﬂ‘§1$ﬂ!!a$@@ﬂ!!ﬂﬂ§1ui1ﬂ!ﬁ]!m@l!m]ﬂ')ﬂﬂu
A o o o a 3 @ I
AIveaziiwundiaes SFP uazuAsgIUMsoaniuuasunIalds mranu iy
a 4 A ' . dy ]
Tdsuns A9 12vase0nUUUIIUTINTD 1 “SUTFoundation”  TUsunsuiiiiaiuuuy
Aa vAa a 4 dy ya 4 < A
srupliiansinlad Tdsunsuiiazannsalsianizdgiusinauiniesiins e uas
{ ) [ o 3 a
msdoud s 1eenuuudiuiamauia anunu uazmanasulugiusinaeunia
J a a J o
TdsunsudsudleluTassoswisradn o5 6 (Microsoft Visual Basic 6) ttaz 115un31
J a a a L4 J o
"lllIﬂi%@iﬂ?%?ﬁﬁ@ﬂi@@uﬁﬁﬂma@i 195U 1.1 (Microsoft Visual Studio Installer 1.1) 119
a o A,
AATIEH 1A8ID p-y curve 1911511051 COM624P (public domain)
a < ] 3 o [ Qy (]
M3z IUIINE vz doautiagus iy Grid fnuamuladeua Fudiu
am v Y z F) ' ) Qy v Y oy o Y
At luiade 3.2.2.6 iniutloudoyayase Joyasudiu Joyaiminussnn uazdoya
= o 2 ° o Aaxa ] v Y
M38a39 1y TdsunsuazAnansineslutaznsngadimuIsnnanuad luiive
3.2.2.6
o [ d’ a 4 [ I 3 [
dvisumsesnuuy 1UsunsudeuTeamsiasizrtazeonuuua1ee Huduaouas
d' 9 1 3 1 1 o 9 3 1 3
naaalugii 3.16 Yoyauaazvuneuvzgndsriunaz il 1Fluduaousonuuundazay
quI 1 3 a tQ' a 4 o [} 3 a
awatloudoyaduau doudoyagiusinuazyuiaisudu Ainsiziasrnaeutiassuau
a [ 3 =y a o
AATIEH In59a$19gIU5I0 ATINABUNMINTAG DONULLIKANIEITH IUDIRNNTIBNTAIUIL
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User input soil profile

User input footing detail

and initial footing size

Soil analysis

Check capacity

Structure analysis

Check displacement

RC design

|

Print report

317 3.16 unuM3iauve115unsy SUTFoundation

Change footing

geometry (Auto)

Change footing

geometry (Auto)

4
) y &
3.5 Msian)sunsu SUTFoundation 1A UAQNM300 DIUDFIHIINWUG 1M
A
QiYL
X7 { : ] <
A3ve1a5mg s nawd luTa)sun sy SUTFoundation autiseomilu 3 szian
Yy dy a A dy Ao g} o ~ Yy A
Taun 1) gusnaug @ fe gusinaunsuihminussynona@uiiedu@e) 2) g1usin
dy 1 A dy d! [ oy [ 9 = dy
AugIuTIn Ao s InAudsuihminnaesduluguder uag 3) U INAUFIULN
Y ] 9 9
o T InANYIAlHg N5 VINMITNDTINNINENUINAIABIAY TUABUNITOBNUU
L oA ] v ' vy | 9 o o Y
gusndugliinumuraz ldnuiesazgnasiaily Pattem d1m5usossumsoonuny’la

asud dauilsznovueslilsunsy SUTFoundation earaasanmuialugili 3.17
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FGM MODULE

ISOD MODULE

SPILE MODULE

COMBINED

MODULE

BCCAL MODULE ~a /
‘ < MATD MODULE

PILED MODULE

REPORTOR

/

Calculation Report

717 3.17 amilszneuveelilsunsy SUTFoundation

3.6 MINTTIUANNGNARUMIMUIAVBIlU5UNTH SUTFoundation

I o

Y = = a 4
HI7892A3290UANYNABIved ) sunsulagnlTeumeunanisdnsizvuas
ponuuuTasld 1151051 SUTFoundation AUMNANITAIUIAI83® (hand calculation) LazHa

a J A Yo [ ™ eajl dy 9 ] (]
1inTdsunsuamsizvtazeenuuugusng lasumseonsuna T Mefiaz 1dg1us1nan0619
0819979

Y
A o o o v o o o < .
gveazasrvdeumsfiuiamiaesmimiinveuauiunuTuUsunsy Driven 1.2 1azez
1 Jd o A ] 9 o de a as 4 [

A3 AU TUIUUAAA 1T UADY LA HUIBNIIIATIUTINALITAUAN (ATNAMAATUDITAR)

Y
AIUFIUTINAUIZTATINFOUNAMIAIUIUAIGIT VLT U IUA D T15unsy CBEAR uay

1 Jd o A ] 9 v A c?/' a ax 4 Y]
ATIVAOUAT LUNUARA LITIUROU wuwmﬂ@gmimﬂm‘ﬁmmu (’J‘ﬁﬂﬁﬁWﬁ@]iﬂlf’N’Jﬁ'ﬂ)



UNN 4

a d
Namsﬁﬂymazamﬁmwa

4.1 Uni
dy = o aga 4 [ 13 . .
‘]J‘VI‘L!‘l]3!@11!@Wﬁﬂ']iﬁ/]fl‘]J‘]JiUllﬁ33‘53&ﬂ51$ﬁ§1ﬂ51ﬂlﬁ1ﬂ]3~1 (Lt UV1899 Simplified
. AN Y o d? & U a g A (= [
Frame-Pile) VlulﬂWWH'lschﬁﬂ‘]Jﬁgﬂ@‘Uﬂ'Jﬂ m’m‘nﬁ]ﬁa‘umiamiwmmugmﬁﬂw"lummmm
a J a a s { [
Tae3% 19 luvinTa as1v@eun1s AT IwHHRUT U IN AT TN nagIzi@ueNanIT a3
a4 a ¢ Y Y o o
Tﬂmﬂiumﬂfaﬂﬂﬂmiamiwm!,az@@ﬂtm‘ugmﬁﬂwmaﬂﬂu FIUNINANITATIVADUA I

9 o Y
ﬂﬂG]i’)Qiﬂﬂ?iﬂ?ﬂ’lﬂﬁl@ﬂiﬂﬁuﬂiﬂﬂ’lEJ

U

d 2 . . .
4.2 wamaneulSunazAsI9aeUNULI1a99 Simplified Frame-Pile
a d a d a
4.2.1 myIanzrurugunnaedIs I lunnia
d’ a 4 [ ] 9 o Y [ [ Y a
WeNAT IR IUTINAIRE MBI SFP TasulsAudigmiliundussia
] ] 9
(Q) Mt 3.3.1 udr lamadanaaslugili 4.1 (2) dmsvlaseadrauduninsdaswy
o A o o 9 T oAa =< 09/} =< ] 1w o 4 a
VIWHY tazgUi 4.1 (b) v Tassadauruiimsgaswuudaniu magalsundnsde
Aq Y . . . Y 2 ¥ 9 ! ad | a
11471 Normalized vertical displacement 1ﬂalﬂENﬂ‘].IﬂW]E’J‘]JLLiJHG]iWﬂJJ‘VIi]E@]Elﬂﬂqu fo
k2 k2
0.55L,/ B, d@Msumssasunuviya uaz 0.85L, /B, dm5umMsons sy
4 @ ] { o’.t‘ a Jd a J
ol 0.55L, /B, nulaseadaunuidasaunmya 35 19 lusinsaez 1dan
v ] 9
Normalized vertical displacement A1AANNDULNUAT Nvualaseasaudy L/ B Tadue
Y
J a Jd a J
1.0 auds 1.7 Taed L/ B Tisgadu 35 1 lurinsaez 19A1 Normalized vertical displacement
] ] ] 9
ganndmeuniuassluduilaease uaziield 0.85L, /B, fulassadurundasauy
= [ an d A Y . . . o' 1 o [l ~
gautiu 35 I luninTave 19A1 Normalized vertical displacement A1NIAIADUVLUUUATI NUYUIA
9 Y
] 1T o 1 1 a Jd a J
Taseadauny L/ B fiadua 1.0 9ude 1.5 Taed1 L/ B Hargevu 35 Il luinaas 1dm
] 9
Normalized vertical displacement ganfmiaevutuas s lusunlasade wufedInun15oase
o os/' o A Jd a o J @ a eajl J
puuviya aa1iv 31135 W lusinsan s lunuudiaes SFP 9z 1dm1dSuudus sdianaeen
[ 4 09/} ' <Y ] <3|
auauotau Tnsazld Q=0.55L /B, Wemstaseszninaauidunuudugusindunyy

4 09/} ' <Y ] I ]
wyanaz1d Q=0.85L, /B, lomsdasssznnuanduiuudugusindunuudauiv



3

1

=D.

0.018 T

Pinned support plate

0.016

0.014

Normalized vertical displacement ¢.D / PBZ)

Exact solution (Timoshenko and Woinowsky-Krieger, 1959) T

2.0

0.010 Prie --@--Q=L/B, --A-- 0=075L/B,~-O-~ Q=045L/B, |
' 27 — A= Q=095L/B,— -Bll-~ Q=065L/B,
- -0-- Q=085L/B,— —=\/—— Q=0.55L/B, 7
0.008 1 ] 1 ] 1 ] 1 ] 1
1.0 1.2 1.4 1.6 1.8
L/B
9 1 d’d =< og.l‘ [
(a) TATIASUAUNNNTIAT VLU IUNY
0.0080

0.0075

0.0070

Normalized vertical displacement ¢.D /PBZ)

Exact solution (Timoshenko and Woinowsky-Krieger, 1959)
--@-- Q=LJ/B,
-=-A--Q=095L/B,--M-- Q=0.65L/B,
--0O-- Q=085L/B,--\/-— Q=0.55L/B, 4

| Fixed support plate

-—A-- Q=0.75L/B,- -O-- Q=045L/B, |

1.4

1.6 1.8 2.0

L/B

v Y
) Tassadaupunnsasauusauy

4.1 A1 Normalized vertical displacement

Asunm et W luinsa

(u_D/ PB*) 90413383 1A ULAAZ UUA

45



46

VoA A a d Ay d a
4.2.20aM3ATNEOLANNU TR VRINM I AR IZHIAeIB 1W luninia
dy 9 ad Ia A S A = [ ) [l A
wennil Idiauenann s W lunsadmudnlSoufounufineuuiiuasg e
o o a Ja a o @ 1
T¥nas1uanvenuyudiaos SFP 115ewiionds W lusioadmudluniends 4.2.2) a1
! o a, Ja A o
Normalized vertical displacement 11 ldv1nmsmas1uIn 1aeds 1 luisadwudvesInsaiia
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Total capacity

— — — — Skin friction

— - — - — End bearing
k.. =434kN /1.7 mm

= 255.294 kN/mm

Pile head settlement (A), mm
~ 1 a a A ax .
719 4.8 m3lszunamaaviiuavesaliwnIAnuITues Whitaker (1976)

HANT IATIZHAINITNTARMIVOUAUFIUTIN (AWUUILNU ¥) YOIHTIIAR A-A' 11T

[ @ @ 4 1 1 % 1
ag“lugﬂmmauwumzmnm Normalized vertical displacement (u_E D/P) nuf



53

Normalized distance (y/B) fauaaslugid 4.9 aflunslamnas) szifuldimans
3miwﬁﬂﬁmﬂéfwamviugmﬁﬂuumu%umﬂﬁq 3 9% [Muvudiaed SFP TagTisunsy
SUTFoundation, T1/51n53 APRAF (Small and Zhang, 2000), T1/sunsy FLAC3D (Small and
Zhang, 2000)] %A1 Normalized vertical displacement Tndifeeruluy19 Normalized distance 0
— 0.3 Normalized vertical displacement Lﬁ'llﬁﬁiult'iﬂlﬂfl"] mﬂﬁﬁWlmﬁﬂﬂl@UiWHﬁﬂ (y/B=0)3u
fagegaidumis »/B =03 Falawiidu 0.154 dvsunuuiiaes sep (Tusunsy
SUTFoundation), 0.154 §1%5111/51n53 APRAF (Small and Zhang, 2000) tag 0.127 d115U
Ta/sunsy FLAC3D (Small and Zhang, 2000) 2111929 Normalized distance 0.3 — 0.5
11209 Simplified Frame-Pilelfmmsniadnnniigalu 3 33 sufughmsnldeudumia

o Y1 ~ ' o '
NUUVR1ADN SFP §]$llﬂﬂ1lliﬂﬂ181uﬂq\1ﬂ’31 (‘]Jﬁi’]ﬂﬂflﬂ’ﬂ)

Normalized distance, y /B
0 0.1 0.2 0.3 0.4 0.5

S
' 0.05
S¥ B
-
g 01 —
Q B -
Q - -
= - i
% L i
5 015 —
3 - ]
2 L i
‘g L i
> 02 | —
g : ]
N L —@— Solution from SUTFoundation by SFP model ]
g 0.25 r - -/A-- Solution from APRAF (Small and Zhang, 2000) { _]
2 C ——{-— Solution from FLAC3D (Small and Zhang, 2000) |
0“’% C 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 7

{ v o ' [
717 4.9 nam3fTeuMeuANNTUIWUEIZ1I19 Normalized vertical displacement 1)

< '
Normalized distance YOI TUI A UVUNQUATULUT A-A'

a d (Y] Z Y
4.2.3.2) MTAATIHNIITVHIHUNVIINNUUINDY
#ive lansrvdeunugndesvesunuiiaes SFP lunmsinizdnissy
oy o o [ [ { <3 ' <3 a <3
‘Ll']Vf‘Llﬂ‘].lii‘Vf]ﬂLL‘Ll'Ji']‘].lﬁ']ﬁi‘].lﬁ']ui']ﬂlﬁ']ﬂlll!aEJ'JLLﬁ%Lﬁ']HJ?JﬂQ?J l@uvuiaEay ‘ﬁi’] [ RISTRY

a v Y A = = o <3 A A o
uamuﬂlumma 333 oS auNeUNUHANINAFO UL UYNIAYIAITLULTIADIN YN TN I



54

{ ' 1 I v o ' oy @ .
REN (89 50 1) uﬁm’ag“lugﬂmmauwuﬁxmnumuﬂmmﬂumsm (horizontal load)
@ 4 o | { o 3 . . 1 o o
ﬂ‘umimﬁaumgmmﬁmmmu (horizontal displacement) Tunas1d@Iuvo U UIA09IAY
~ < Y a @ < o as
uﬁm“lugﬂm 4.10 ﬁ]%LWHUlﬂ’NﬁﬂT\lmﬁ (ANNTU) VOUAUINLUITIVAIUIN 1A8IT p-y curve
a0 Y A (% ) d‘ A A [
(COM624P) imlnamesnuranmsnadou Iaguu U QoS UKo AN 46 kKN/mm T
A o < A A ) ] ) < A A ) ] 1" o a A
NUATUVHTUADDUA UM UL (A = 0) IUN A WVVNMNTAADUA WK UUNIND 2 Uaauas (0.4
I I J Y J [ 1 a [ °
Lﬂ@i!%u@ﬂl@ﬂlﬁuNTHmeEJﬂaNLﬁTLGUN) maaruaveaaIuInmsmuiIn lagldsunsuan
o [ v o =2 o 9 Y [ A <= A Ay A
NITATUIUAINA LUVI1aD3 SFP ‘Nqulﬂﬂl‘]fﬂullﬂﬂalucﬁ’NV]L?ﬂlsllllllﬂﬁlﬂa@uﬂu@EJ (E‘]J‘VI
] R 3 o A ~ v 3 o w [
419N A=0-2m) mgmiwmmmwa"lﬂmimaaummmmmxgﬂmﬂﬂiﬂammgmag

Yy o o o = ° v v
197 ANUU LUV SFP Nmmmumﬂﬁmmvlﬂ

300 T I T I T I T 7 I T T T
X
- Horizontal loading test of single pile .
250 (L, =170 mm) % ]
J
L / .
€ 200 /
T /
- L 4 -
ks /
’
2 150 |- / —
s ’
=] L / .
Q /
S /
g 100 4 —
o y,
- Centrifuge modelling (Horokoshi et al., 2003) i
50 // ————— p-y curve (COM624P) ]
L /// 4
4
O 1 I 1 I 1 I 1 I 1 I 1 I 1
0 2 4 6 8 10 12 14

Horizontal displacement, A (mm)

H 1% @ 4 1 n" % 1] 4 o [
317 4.10 ANUFNTUFTEUNOIMINUTTNIUUITIY (H ) AUMTATOUA WK UWLITI
Ao Vo 3 3 A
PAWHUIRNTUVY (A) VOUAUINIAE)
4 A v W [ @ I~ % { <3
wenanigIveda ldulssueua Tumudda luauiudwaaslugil 4.13 azwiu 1@
1 9 1 J o a0 1 1 o
T Iduvesa Tumuddannmsnageuiaigenaianmsaiuia laslisunsy Tag
J v o 1 " W a ]
TuuadagaganInmsnaaey TasuuusiasalaA 1INy 2.52, 5.03 uag 7.01 HIAUINAS

o [ oy o Aa o o w 1 o ea./l
TUITUUIMUNUTINNUUITIVVUIN 40, 80 1AL 120 UIAU AIUaIaU Taea1 TUNUAAAN91N



MIMUIBLazNanInadel lnguuuiiaeelaga

A9 50 — 60 UAAIAT

55

d'o 1 v A A d' Y A (%
ganaumisInszauAlaun lnanesny

q

Depth from ground surface (mm)
2]
S

N

Horizontal loading test of single pile

Model test - Horizontal load
(Horihoshi et al., 2003)

—O0— 40N
—A— 80N
—— 120N

p-y curve with COM624P
(SUTFoundation)

——== 40N
---- 80N
——— 120N

Bending moment (N-m)

—
(=)

A U < v g A A o [ A o oy o
E‘IJ‘VI 4.11 meuum@“lmﬁmumm (Lp =170 mm ) NAKRUINN WoTUUIMUNUIIND

U

9 ]
dmfumsasadeumssuihminusImauINUYeIEITUNguAI614 D IAT I

9
mssuihminussynuuasiuTagldunusiaes SFP AUFIUTINAI0619AINRIT0 3.3.3 142

9 wdy
Tawadatl

{ v o J oy o [ 4
gﬂﬁ 4.12 oy 4.13 LLﬁﬂQﬂ’JTNﬁNWH‘ﬁi%W’JTQHTWHﬂ‘]Jii‘V!ﬂllu’)iT]Jﬂ‘]JﬂTilﬂﬁf’Ju

3 ' o [ o o [
@1WuﬁuutuaﬁuﬂjmﬁmﬁnﬂlumﬂmimuamTﬂEJLL‘]J‘]Jmam SFP Lﬁﬂﬂﬂﬂﬂﬁﬂ?i‘ﬂﬂﬁ@ﬂiﬂﬂ

° A o o 3 = ' A ° Y1 oA
SUUIADINTYNIN NITUIATIHUFTUVWLUUVYALUU (E‘]J‘V] 4.12) 1uvI1aed SFP ﬂlW'ﬂ']ﬁ@]w

{ A a o S ) [ Y Qsjl <3 <3 @ [
IanIng 173 UdaUadUIAINAT L‘mﬂu‘wuﬁwuuﬁuwﬁ'mammmmé’fuwauﬁfmﬂ‘u

o A £ [ A o 1 Aa A 1 = o o < 9 9 a
llﬂﬂﬂ’]a@ﬂlli\ilﬁqﬂﬂ"]fﬂleﬂ'] 185 UIAUADUAAINAT (AURAY) TN T UL UVUAUR AL 85 UD

o 1 a A 1 . o o <3 [
AUABUAALUAT (ﬂ%ﬂaﬂ) mmmmmmé’fuwm



120 T T T T T — T T T T
- —O— Ave. Pile 1 & 2 (Front pile) /, 7]
100 |- —@— Ave. Pile 3 & 4 (Rear pile) 7 —
L —=-=-== SFP model with p-y curve /l u
—~ (COM624P) ’
X /. —
T ’
k=l r // 7
s /7
= 60 / =
s /
= L 4 i
Q
N
5 40 .
T
L 74 i
/
20 =
Rigid pile head
O( 1 I 1 I 1 I 1 I 1 I 1
0 0.2 0.4 0.6 0.8 1
Horizontal displacement, A (mm)

{ v o ' 31 o o 4 o ]
g‘ﬂﬁ 4.12 ANVFUAUT I INUINUNUITNNLUITIY (H) ﬂﬂﬂ?ilﬂﬁ@ﬂ@ﬂlﬁﬂﬂ“ﬂ?ﬁ?ﬂ

Ao e < < o da = o o < = '
NAMAUIN AT UV (A) sUf’J\uﬁ']LsUllﬂf.:ill'ﬂllﬂ’]iﬂﬂj\iﬁ?Lﬁ’]ﬂlﬂllUUﬂﬂuuu

56

1 AR uaJ‘ < ~ o Y a A A a
TIUNTUIATIUTUVNLUUUNYA (E‘]J'VI 4.13) 11 U1a0N SFP “lwmﬁ%ﬂmﬁmmn 67 U1

% 1 A A [ 3 <3 [ [ Y o {
AUADUAAIUAT m1ﬂumtmmuﬁﬁlmammmué’fuwm Lﬁﬂ‘]_lﬂ‘]JLL‘]J‘]Jﬁ]']ﬁf’JQﬂ']flﬂ']WLliQWi'deN

& [ A o 1T A A 1 { o o < A o 1T A A
“d];ﬂﬂlﬁ}ﬂ'] 70 UIAUADUAAUNANT (ﬂ']!ﬂafl) ﬁmimﬁmmé’fuwﬁmaz 50 HIAUADUALINAT

U . o o [ [
(AURAY) STV UIVAUNET

60 T

I T I T I T I P I T
- —O— Ave. Pile | & 2 (Front pile) ,’, b
50 — --@-- Ave. Pile 3 & 4 (Rear pile) ,/, —

L ---—- SFP model withp-y curve ,’ _
= (COM624P) ’
Z 4L ‘ _
T
< L 4
g
= 30+~ .
5]
= L 4
3]
R
5 20 _
an)

10 — g —
Hinged pile head
0 I N N BT B
0 0.2 0.4 0.6 0.8 1.0
Horizontal displacement, A (mm)

{ v o ' 31 o o 4 ) ]
g‘ﬂﬁ 4.13 ANVFUAUTIEHINUINUNUITNNLUITIY (H) ﬂﬂﬂ?ilﬂﬁ@ﬂ@ﬂlﬁﬂﬂ“ﬂ?ﬁ?ﬂ

Ao [% <3 <3 oAa =< QS/' @ <3
NAMKRUIH AT UVY (A) VDAUAUVNNGUNUNITIATIN A UVNLUUYY U

1.2



57

aaaviuavousdiunguiogsdunii ‘ﬁgﬂmi%ﬁzmuuwgmgammu%uﬁu 0
wuuiaes SFP 1dmlndfuramsnaaenTaouuuiiasinion s undes drumaae
Yo UAGURIDIIAUNAS 1??@ﬂ15%?@Lmumﬂuamuu%uﬁu NALUDTIaee SFP T
SdunamsnaaouTaouunsiaeanion s unies daiu maiuuiiass sep 1145

° YWY 1 o A < A A Ay
ﬁ?ﬂﬁﬂﬂ?ﬂﬂ‘b’l‘]ﬂ@mﬂﬂa@ﬂﬂEJLlJf’JLﬁTHJJJZJﬂﬁLﬂa’E)uTm@fJ

kY . d' Y A a d
4.3 Nﬂﬂ1‘iﬁ‘i1ﬁiﬂ‘i!!ﬂ‘i?~l SUTFoundation 1’]@@ﬂ!!‘]_l‘]_lcl?‘i!‘lf@NIﬂQﬂ]‘i')!ﬂ‘ﬂ%ﬁ!!ﬂ%

PONUULFIUTINANAWNY

' 0 33| 1 R o
T1)5un5u SUTFoundation wijsnisiiaruesmilu 3 dau 1dun drusudoeya
A [ [ v Aa 4 o
L'illg]ju, Fulszunana LA aIULAAINAIATNUNIT 1BIUNITATUIN

9 [

v '
Yoyad 1S UNTOONUUD TAlA FUAY (soil profile), YMIAFIUTINTUAY (F WML

U

Y o [

a I~ A A ) [ a 1<
ﬁf’JQWﬂﬁf’JQgﬂ), NUINALTUUY, ﬂlummaﬂtﬁimmé’lju (ﬁ?ﬂiﬂﬁ@ﬂﬂﬂﬁ@ﬂgﬂ) L‘lJuc?fu sfll@?;ljﬁ

9 ' 9

1 d" Yo 9 1 o 9 Yy 4 Y ' o
mam"lm‘umﬂw“l,ﬂfmmuw'mfnai‘usuagasuaﬂﬂmﬂimgmmu"lﬂuwmﬂmmmmaq

U

a 4
ADUNAUADT

14 9
¥ o o 9 v A

a o o [
Tsunsusududiemssinammassmihminvessuaunsoauinandoya
9 ] ]
suaunflowdn llawdnuagnisiiavesgusnidensesniuy A19819%5U NTEOALLIL
dy o o W o A Y a 9 a 4 ]
guanau Tlsunsudnmamasuuswunmunsen Inuesaulagiuin Ansisinnuig
9 g' o YA ] ] Id . Y o 9 ax a o
usalagusinamiminussnn laelssuswmugiusintiu Grid tdIaIUA8ITIAT N
9 9
aaviue naenniuTdsunsuzassinassgnuiouniasrndeunilonssldgiusiniides
" Aa 1 H 4 H [ o 3 a
linumneonldmeomuuiagusnimunz au MAMNANYOAUFIUTIN SIIUWdNESY
=) Y [ OZ) [ z a d'
nazszeziealn lagon Tuiia naeniullsunsuaosHaaoIgnMIANURUING NI
9 = oy Y Y = Y KX o o < a
AMumuusuRouINimMIinussnn laedrufisans udrvsdiurud unaniasy nazszoz
[ 1 Y 4 3 Qy [ o
Tasealuudazrihda Womsdszuana@Sad@n (MIWVUIAFIUTIN AWETAAUTY T1UIU
v A <} a =2 v A 4 o ' 9Yq ¥
HagszazdalTeananiasy) TUsunsnaasIanunsIsnUMIAIUIN LazudaInanon 19
<3 ] I 1
grusnandiululylsunsy SUTFoundation utisesndu 2 Uszian laun 1) g1u
<3 . . A £ Y [ £ 9 A ' 1 [ oy o
FINANUY (piled footing) AD FIUIINFITHAUVY (MUIAUNTONINNIT) HATOITVIINIIN
= Yy [ . . = £ 9y 1<
VTINNNNAUNEIAUAST 2) TIUTINUNWETUYY (piled raft footing) AD FIUIINGI A UUY
] 9 1 Y
(nilsdunIo1u1INNI1) tagsessuIhMInUIINNINE NN U IHNAUNgER AU IUE T

< o {
ﬂ']if’)f’]ﬂll‘ll‘]_lﬂ']ui']ﬂlﬁ'lﬂlﬂﬂﬂ 2 ‘]Jﬁz!ﬂﬂ Llﬁﬂ\i@nll@ni']ﬂﬁ 4.1



58

1 o A, { ) % <
MINN 4.1 MsmuseIsnIeaumstlFdmsunses nuuUTIUTINE T

3 a A aAq 9
VYUABUNITDDNUUY MwHrsoaumsnly

J 4

o v o A < a an a 9 1
1. massuusaunmundaraaninluau 1. 1saanda1as lasleal NL' U

)

UG, G iy Skempton (1951)
o v w { < a
2. massuuswunmundaradntulu@u | 2. aun13U09 Skempton (1966)
=
quﬂj, qb(clay,bnred)
o v w { < 3
3. Arassussaunmundaraanlulugy | 3. aun15UD3 Berezantzev et al. (1961)
wj’]ﬂ’ qb(mnd)
= [ a = A . A
4. usu@eaniusowanInIuauiition, | 4. API (1974) 1150 Tomlison (1957) 130
Co(elay) Holmberg (1970)
I~3 3 ad
5. usudsamusswauINlug¥unsie, | 5. 35 B -method MUANNITUDY Stas and
cs(sand) Kulhawy (1 984)
<3
6. UIIRANIVDUT UV (NF) 6. @UN13VDY Burland (1973)
o ] o
7. Tuwudae wazusanouluudugiusin | 7. 4UUIIA0I SFP
[ Y
8. wiveusunouneonln, szezdlaiiugiu | 8. ¥1ATFIU 2.4.M. 1008-40 1Az ACI
<] a o I a
YouUnaNIEsY tazsuIuantasulu 318-02

HHUFIUTINADUNTA

< ! 2
MIPONUUUFIUSINEUTA AR T O UVLIAFIUTIN ANUHUUTUAY 1Ay
9 ] 9
A RHINUIINn TdsunsursinaaNunIMnzaNdmIuiMiinusINn
3 a os/' a 4 [ { !
PONUUD HazToyaTUAY TUADUNITABIAAOIYNINENIANANVBIFIUS NN WA UALIN

Mz ANLAAINIUN 4.14



Foyavuiagmsin
MNGoani

v

famaeTuusawuamunsen 1

*\

Aua Tuuuaan,
ysauReuLazHIIIIRAAY

I

° Il A A v
fnarisusuReuneey 1
YoIABUNIA

winanundegun

{ o u’/’ a 4 [ {
gﬂﬁ 4.14 Lmuquﬁ’eumiamNﬂaENt;]ﬂLﬁewm3mﬁﬂGumjjmﬁmmmmﬁmmzﬁu

|

ATVHOUNUILTIAUAY

AsNAUNUIUTUROY

Lﬁilﬂ’)'lll‘l’iu'lﬁ'lui'lﬂ

VUNPIUIINETUTURSAMIN Ay

59

[l [
T151n 54 SUTFoundation lieuisaeenunugiusinaniugiuunlalae

o TuilA M30vNIDUABI0IRIN1TADIRATEIYN HAZATIVADVUITURDUNONIANHUIVDN

urug s Tagorde TugadmsunisdiuiaTasuuusiaes SFP Tastleudoyaroalu

T1/511n51 SUTFoundation



60

° A
4.4 Iﬂi!!ﬂiﬂﬁ]ﬁ%ﬂﬂ]‘iﬂ@ﬂ!!ﬂﬂ§1ui1ﬂ!!ﬂﬂ@1!°]
o Aq ¥ dy ea.ll A
ﬂﬁﬂ?i.!’lﬂ!uazﬁllﬂ?iﬂi‘ﬁ@@ﬂllﬂﬂj?ﬂi?ﬂﬁu‘ﬂ\‘] 3 Uszianuaasniuaisen 4.2 N3
& 4 v v =2 9 A
E’JE’JﬂLL‘]J‘]JiTLliTﬂ@]ugTumEJ’Jﬁ]%G]E’JQﬂE’JUﬂJUTﬂiTUiTﬂ (MW X Y17 x AN) UDINGA LUASUIN
~ ~ [ F2 9 ' [ £ o [ oy o
‘1/]?!@‘1/]EJE’J?Ji‘]JulﬂTﬂEJEJ?Jf’JﬂLL‘]J‘]Jﬂ@u T‘]Jiuﬂill‘1]3ﬂ11!’3ﬂ!ﬂlﬂ?ﬂ%ﬂlﬂﬂ?%ﬁﬂﬁ?ﬂiﬂﬂ?ﬂuﬂ
9 ] 9 ] Y
VFTNNOONLD HazdoyatuAUNA0INIT TUADUNITAOIRAABIRNINOMIVUIAFIUTINAY

a4 =
Lﬂﬂ’)ﬂ!ﬁﬂWzﬁNLLﬁﬂﬁ@TNgﬂﬂ 4.15

[ [ Y
MInN42 masunauazivseaumsilddmsumsesnuuuguinau

[ a A A 9
NIINTUIU MwHrsoaumsnly

1. frassuusauunnuilsgde (g,) 1Agm | 1. aun13ue9 Terzaghi (1943), Meyerhof
510 (1963), Hansen (1970) @a¥ Vesic
(1973; 1975)

2. R8T UUIILUNNIUYDIFIUTINTY | 2. ABANWNANLT2@NTHAUDI Meyerhof

oy v ay J
WIHUNIYDIAUY (1953)
3. assoussunmuisenld (¢,) 3. AUMINNIT Limit analysis

o A ] an Jd a
4. Tuwuaaa uazusanoulunrugiusin | 4. 35 W luninga (Bowles, 1988)
[ Y
5. wiousunouneonld, szezilafiugiu | 5. W1ATFIU 2.9.9. 1008-40 1ag ACI

< a o <] a
VDIUNANITATY uazmuaumamﬁmﬂlu 318-02

HHUFIUTINADUNTA




61

v 2w
UVBYAVNAFIUTINGUAL

»

»

Y

snuiddunsunmuiisenls

|

s Tumuddn,

150U LB VLN IAY

|

o ' A oA ¥
fnamsusunounen 1w

dmsunounia

INNULIAFIUIIN ATIVADUNUI G115 TUAT

lﬁh%u1ﬂ§1ui1ﬂ ﬂilﬂﬁﬂﬂ“}’iﬂlﬂlliﬂlﬁﬂu

mumgmimﬁmm:ﬁu

v Y ] v
317 4.15 upuginsfnuvNagIUNNAUT LRI M dY

msa@ﬂwuugmimﬁyugmi'mé’fmﬂamwzmﬁwa'nmﬁmm&’u HAzYUIA
ANMNENITIUIN (L, L,, L,) uazﬁymﬂ’ﬂminﬂ (V,H,M) mugﬂﬁ 4.16 Tlsunsuay
AurunNun N (B) wazanunu (D) «?qmmzﬁuﬁm%’miymﬁﬂmmﬂaamm‘u uazdoya
%guﬁu“l&'gmim sﬁeumumiamﬁﬂamgmﬁammmﬂgmimimﬁmmzﬁmmﬂﬂugﬂﬁ

4.17



v Vs
T ™
Y o Y M, H. M
1 R 1 2 R 2
Side view
Q
X
. )
L; " L, " L;
X
Q
Plan view
Z
. .
Lo I T

= A 9 dy [
ZTJ'V] 4.16 VUALTUAUVDITIUTINAUTIUITIN

62



63

Foyaumnagusnsudu

»
>
A

A

fuamasusswuamungouln

!

fua Tunudda,

UARDU 1Az MUIUTIAUAL

!

o ' A A 3/
fSmnamiousaRounoon i

fufunounsa

ATIVAOUHUIYUTIAUAY

dienunagusn

lﬁﬂﬂ?1ﬂ1’iu1§1ui1ﬂ AT NADUNUIBUT IR DY

mumgmﬂmmfimﬁmm: il

v 9 ] v
317 4.17 uHUAITLABUNT 0BIANABIYNINEMIVINATIUTING IUTINTHINZ A

Y 9
N50BNUUVFIUTINAUTIUINADIToUVUIAVDIF U1 tazd i aimin
] ] 9
V33NN 4.18 TlsunsuazAannauanumnimmnzayduinihminussnneonuu
9 9 ] Y ]
HazdoRATUAY TUADUNITABIRAABIPNINDMIANUANVDIFIUTINAUFIUTINUNTUUIZ T

weraInNgin 4.19



Y

Side view

X

X

Plan view

VA

Vi 7
v ™~
H, R M, H, R M,
Q
) . .
L; ‘ Ly ‘ Ls
'35
A
'3‘5'
vy
=)
. .
L L T L

A A g 2
ZTJ'V] 4.18 VUIALTHAUVDIFTUITINAUITULNW




Hoynvinagiusin
Nnfoonuu

v

fuamasusswuamungouln

|

fua Tunudda,

UFAUNOUUAZHUIBUTIHAAY

I

o ' A A 3/
fSmnamiousaRounoon i

YOINOUNIA

|

ANANINAGIUTIN ATIABLHUIBHTITUAY

lﬁﬂﬂ?1ﬂ1’iu1§1ui1ﬂ AT NADUNUIBUT IR DY

4 1’
WPNNFIUTINAUFIUARTINZ a

v 9 ] Y ]
317 4.19 UHUAITLABUNIT 0BIANDBIYNINENIANNANVDIFIUTINAUF TUUNTIHINL o)



66

% o .
4.5 WAMINTIVTBUANNGNABII UM IAMIMVE9]51n31 SUTFoundation
o [ 4 g
HAN13ATIVETUANYNABIUNIsAILIRA U TandNug 1L (9 n1ARuIn A) Tag
[ 4 o 1 o <3 1
WSewieunuTdsunsuduq delanarnudlrluive 3.6 uaasldmiuiildsunsy
. Y o A 9 o (] 1 A ~ [ 9
SUTFoundation 1wan1sdiuauiigndes (finevedlusiwaaianaounesusnldnig
Aa A ~ = Ay 9 o = Y <] a
Arngsy) wazieSeuisunandesdesnuuuduaisuduau ldvinatazaniasuves
' o . P ° ] 1 A

uRA51U5101U 115151 SUTFoundation TdanduiaeenuuuiesninTlsunsuduq wag
MIRUIUAHBNN

T1)5un50 SUTFoundation 3efinuiudedeuazlitsz@niawgalunisiiwnls

?]Lﬂi?%“ﬂﬁ%@@ﬂllﬂﬂj?ﬂi?ﬂ



69

=
UNn s

unay

a\ W
5.1 agiwanuide
a a o’dyo.t o . . . ~ a 4 v
MeINUTHWAILWDUT1809 Simplified Frame-Pile N 111503AT 1211 TuUAa A
A <3 Y o 9y <3| ] a J
pazusaRoulugusinadued dunafeiluTdsunsugiednggiuageonuuugusn
< 3 @ Y a 4 =& Y o dy
i sawneian Tlsunsuldawnsainngdosnuuugiusinasaunsoasy laasd
5.1.10UUa09 Simplified Frame-Pile
<3 ° ' Y I . a 9 a a
JunnEyansosaowdugusIn iy Grid nazauunudloae aa
4
o o o a o [ v o
maves Grid doslunddrearguiliuuduseiia (Q=0.55L /B, §m5umMsoasanuin
b4
o [ [ < ] o
puuvyanaz Q=0.55L /B, dwsunistasaiudunuudaniu) udreusoiirldls
) d' ) 1 Y [} 1 Y A (% )
dnnumsfdasudwmisazusanielulddimsngadrvewrugiusinlndifesiufinou
[ aA ] A =\ = v Aad Ja A s 9 o
uduaTIaINNgEHoangu uazieTeuieunuas 1w luvioadwuandiuuusiaos SFP
Yo 9 Yo [ Y < 1 Aax Ia A Jd o z o
aunsaldimeudnlnddneuniuaseldsiaisn1135 Il lusidadmud auiunuudians
F4
) [ o U a o v Aa o
SFP dumnzandmsumsinnldluduaeunsassinassgnues Tlsunsudmsudnizd
<3
HAZOONLUUFIUTINAUUN
a d
5.1.2 Tilsunsudmagvinazeonuuugiusinauia
11 uu31a09 Simplified Frame-Pile (SFP) #1'l@viidusiazasivaoy

Aa v dy Y Y I K Aa A o ~ 9 Qsjl
ANuAIsa luauITeil ulﬂllﬁﬂﬂﬂlﬁlﬁuﬂﬂﬂi%ﬁﬂ‘ﬁﬂ?WﬂluﬂTiﬂT‘u’Jmﬂgﬂﬁf’]ﬂ‘ﬂﬂﬁ?ﬂi?ﬂ

=1

[ { o oy o A [ oy @ (% 0 Qsjl
uduhsnhminuuawezsvihminussynuu g laiuauemsasiadoundl Bnmns
o AN Yo = 1 o Y I ) 1 Y
Hafme Ui ladaweriisanonisih Il 1deenuuuvinanazmanasy luuHugusndie 31nma
= @ [ 9 a o % 9 a d A o A Y
MsAnyIMmIAIgalsuunusslindvMsun1sas1uuasnaaaniuaveuuDT1a99 SFP NN
fmoulndifssnmaeumivasmungefgarguuniiga daawaunis Q=0.85L, /B,
o ' < o A a 2 A o Y
Taonisngadivesurugiusiniduduuas Tuwuasainadulugrusnnidiuw lain
Y A o an Aa o A o 09/’ ax a 4 < o A
Indimeamsaia TagdBiaaavaue AiuIsMINATIEHIUI NN Taguuudiaeen
o y { ) 3 a a o
lauaueiitanunzauneziiunldludunounsassinasignuesnsins 1z HILAZ 0ONLLIL

<
FIUIINAUVY



69

a d 4
5.1.3 Tilsunsadnsgvinazee nUU UG U INIULDUY
H U ¥ % (<] d

T1511n33 SUTFoundation N ldwWannvu'ldsumsasirvaeumsdiva Iimuuda
= 9 =\ 1 A A = A o 9 Y a £ dy
Nianugnasanazinnuuusedomisaneivziildeonuunlaie daldsunsuiiannsa
a o a A 9 [ va A
InTIgHtazeonuuugIusIn lngassdnassgnmivuianmuizanlalasda Tulia 1ie
WSsueuauaivisalumsaiuinuea1dsunsy SUTFoundation nuTdsunsudiu
a 4 [ [ H [~ 1
Arnssulgfious aaaneaen1s1ed 5.1 azwiu'l@1Tdsunsu SUTFoundation 1d57u

anwansaved 1lsunsudnsziazesnuuugiusnilu 13 uldsunsu@en

5.2 Yola UM

Y d‘ Y av
5.2.1 ﬂl@!ﬁuﬂ!!HZ!Wf’ﬂ‘lﬁNﬁﬁl‘ﬂﬂ

] 9 9
nuvudiaes SFP Miinauslunuideiiognieldauuagiuvenimminussyn

u

Y
9 [}

] a a o J Y]
lugaeldau nazauudgiuvesmsinsigiidosduas lana1n Mudaluade 3.2.1 ns
o 9 o Yo Ao 1 A @ [ l
1014 nuvsiaes SEP vz ldmaeuna lugrsmandouvesinaninegluvouwauiasgiu

(mawnaountioslusisdangu) Tsunsu SUTFoundation
Y A a v a'
5.2.2 YolaUBUUZIND IV

a S a A o 4 Ao & ° o I~

31 Il luansan 1dds v e duainmsidetiamnsoiiauadaily Pattern
o [ [ F2 = dy A A
115 U095UNITOONUVVFIUTIN IAUDNINTDIN Pattern  VOIFIUTINAUNY 1

. A 9 dy a A 1 an a 4 3 I
SUTFoundation 1o 1500ntuug U 1nAUMAE U, dI1u35N15UATIZHTIUT I UINA

) o o o <3 1 a 4
mmmmmwwma?n pattern mﬁi‘u;@miwmﬁmmgﬂinwmy514"1,51/



4 . 2 A o A
A1519N 5.1 ANNEINITaUed 11U5unTH SUT-Foundation 1JFeuneunu TUsunsuous

=
2
<
E | o S I -
2 3
= = o < = = < 5 g & ~
s | Z | |3 |2 |2 |2 |g |2 |8 |z
2 < 5 o} a 7 @) S & @) ©
20NUUVFIUIINUA o X X X X n/a o X X o
- JUSINAHATNUALFIUTIN
o o o
uay
- 9IWTINNNAN o - - - - - o - - X
- WTIND 6] - - - - - 6] - - 6]
uy C% dy o
- hinigesgud o - - - - - o - - o
HI
-dntinides o - - - - - o - - o
- Aunumilogiusnnndes o - - - - - o - - o
T z
- FuAUraIwFU o - - - - - o - - o
- A1 FS 9095114510 o - - - - - X - - X
- panuunInseadagun o - - - - - X - - X
20NUUVFIUTINEUTY o o o o o n/a o o o X
> -
- hwidnuunae o o X X o - o o o
>
- thwindudna o o o o X - X o X
- renduden o o o o o - o X o
- iedungy o o X X X - X o X
- ANUIVINAA Pile load test o X X X X - X X X
- panuunInseadagun o X X X X - X X X
sznlfiians w w w D w w w w w D
3191 ($U.S.) Free 750 850 Free Free 2,000 n/a 1,450 750 Free
=2 T‘]J o ll Y
HVLYiA O MUY FUNTUATINITON LA

X wede Tsunsuldannsold

= A o a vAa a 4
w Hnede Tlsunsuimhanuuussoulgiansiulad
D wuee llsunswihavuuszuulfiamsaod

511 1N 49 a1AS1999910 http://www.civiltech.com/software/all-pile



51811591909

9 ]
v A

‘]Ji%ﬁ\i‘f’{ ‘ﬁ?i?ll‘lffl uagnue. (2546). 518@3!389\!‘I’iﬁﬂ!ﬁ%ﬂ\‘nuﬂf’)uﬂgﬂ. ﬁllﬁﬂi\i‘ﬂ 13.
NIIANW: ﬁ.Li’]L‘%ﬂLWiﬁ.

Arnssuamunralszmalng (2543). nasgrudivmiueimsneunsaaInnanagdIsnag.
insad 3.

Siin Fo3Fos. (25420). mivenuuuTnssafraneuninmiuman Tng3amas. iuiasad 2.

paenTal avdiow. (2544). miswauiTdsunsudmnizd lnssadrelasiTanviuanss.
Inefinuidsygumiuda a3nirnssulest anindmnssusmans
wnInedema lulaggauis.

American Concrete Institute (2002). Build Code Requirements for Structure Concrete (ACI
318-02) and Commentary (ACI 318R-02).

Alpan, 1. (1964). Estimating the settlement of foundations on sand. Civil Engineering and Public
Works Review. 59: 1415 — 1418.

API. (1984). Recommended Practice for planning, Design and Constructing Fixed offshore
Platforms. (14th ed). Dallas: American Petroleum Institute.

Berezantzev, V.G., Khistoforov, V., and Golubkov, V. (1961). Load bearing capacity and
deformation of pile foundation. Proc.5" International Conference on Soil Mechanics
and Foundation Engineering 2: 11 - 15.

Bjerrum, L. (1974). Problem of soil mechanics and construction on soft clays. Norwegian
Geotechnical Institute Publications. 110. Oslo

Bowles, J.W. (1979). Physical and Geotechnical Properties of Soils. New York: McGraw Hill.

Bowles, J.W. (1988). Foundation Analysis and Design. New York: McGraw Hill.

Broms, B.B. (1965). Design of laterally loaded piles. Journal of the soil mechanics and
foundations division. 91: 79 — 99.

Brown, J.D., and Meyerhof, G.G. (1969). Experimental study of bearing capacity in layered clays.

Proceeding of the 7" International Conference on Soil Mechanics and Foundation

Engineering 2: 45 — 51.



72

Budha, M. (2000). Soil Mechanics and Foundations. John Wiley & Sons.

Burland, J.B. (1973). Shaft friction of pile in clays — a simple fundamental approach. Ground
Engineering. 6 (3): 30 - 42.

Butler, H.D., and Hoy, H.E. (1977). User manual for the texas quick-load method for foundation
load testing. Report No. FHWA RD-IR 77 - 8.

Christian, J.T., and Carrier III. (1978). Janbu, Bjerrum and Kjaernsli’s chart reinterpreted.
Canadian Geotechnical Journal.

Canadian Geotechnical Society. (1985). Canadian foundation engineering manual. (2nd ed.).

Clayton, C.R.I. (1990). SPT energy transmission: theory, measurement and significance. Ground
Engineering. 23 (10): 35 —43.

Das, B.M. (2004). Principals of foundation engineering. (5" ed.). CA: Thomson Learning.

DeBeer, E.E. (1970). Experimental determination of shape factor and bearing capacity factor of
sand. Geotechnique. 20 (4): 387 - 411.

DeBeer, E.E., and Vesic, A.S. (1958). Etude experimentale de la capacite portante du sable sous
des foundations directes etablies en surface. Ann. Trav. Publics Belg. 59 (3).

Decourt, L. (1982). Prediction of bearing capacity of piles based on exclusively on N value of the
SPT. Proc. ESOPT II 1: 29 - 34.

Decourt, L. (1995). Prediction of load-settlement relationship for foundation on the basis of the
SPT-N. Ciclo de Conferencias Internationale (85 — 104).

Fox, E.N. (1948). The mean elastic settlement of a uniformly loaded area at a depth below the
ground surface. Proceedings of 2" International Conference on Soil Mechanic and
Foundation Engineering. 1: 129 — 132.

Giround, J.P. (1968). Settlement of a linearly-loaded rectangular area. Proceeding, ASCE. 94
(SM4).

Hansen, J.B. (1963). Hyperbolic stress — strain response: cohesive soils. Journal of the Soil
Mechanics and Foundations Division. 89 (SM4): 241 — 242.

Hansen, J.B. (1970). A revised and extended formula for bearing capacity. Danish Geotechnical
Institute Bulletin. 28. Copenhagen.

Hetenyi. (1946). Beams on Elastic Foundations. University of Michigan Press.



73

Holmberg, S. (1970). Load testing in bangkok region of piles embedded in clay”, Geotechnical
Engineering Journal. Southeast Asian Society of Soil Engineering. 1: 61 — 78.

Hough, B.K. (1957). Basic Soil Engineering. New York: Ronald Publication.

Janbu, N., Bjerrum, L., and Kjaernsli, B. (1956). Veiledring ved losning av fundamentering
soppgever. Norwegian Geotechnical Institute Publication. 6. Osalo.

Koppula, S.D. (1981). Statistical estimation of compression index. Geotechnical Testing
Journal, ASTM. 4 (2): 68 — 73.

Lunne, T., and Eide, O. (1976). Correlations between cone resistance and vane shear strength in
some Scandinavian soft to medium stiff clays. Canadian Geotechnical Journal. 13 (4):
430 - 441.

Liao, S., and Whitman, R.V. (1986). Overburden correction factor for SPT in sand”, Journal of
Geotechnical Engineering, ASCE. 112 (3): 373 - 377.

Meyerhof, G.G. (1953). The bearing capacity of foundation under eccentric and inclined load.
Proceedings of 3" International Conference on Soil Mechanic and Foundation
Engineering. 1: 440 - 445.

Meyerhof, G.G. (1956). Penetration test and bearing capacity of Cohesionless soils. Journal of
Soil Mechanics and Foundation Division, ASCE. 82 (1): 1 - 19.

Meyerhof, G.G. (1963). Some recent research on the bearing capacity of foundation on layered
soil under inclined load. Canadian Geotechnical Journal. 15 (4): 565 - 572.

Meyerhof, G.G., and Hanna, A.M. (1978). Ultimate bearing capacity of foundation on layered soil
under inclined load. Canadian Geotechnical Journal. 15(4): 565 — 572.

Miller, D.A., and Lutenegger, A.J. (1997). Influence of pile plugging on skin friction in
overconsolidated clay. Journal of Geotechnical and Geoenvironmental Engineering,
ASCE. 123: 525 - 533.

Nagaraj, T.S., and Srinivasa Murthy, B.R. (1986). A critical reappraisal of compression index
equations. Geotechnique. 36 (1): 27 - 32.

Paikowsky, S.G., and Whitman, R.V. (1990). The effect of plugging on pile performance and

design. Canadian Geotechnical Journal. 27: 429 - 440.



74

Pan, J.L., Goh, A.T.C., Wong, K.S., and Teh, C.I. (2002). Ultimate Soil Pressures for piles
subjected to lateral soil movements. Journal of Geotechnical and Geoenvironmental
Engineering, ASCE. 128 (6): 530 - 535.

Peck, R.B., Hanson, W.E., and Thornburn, T.H. (1974). Foundation Engineering. New York:
John Wiley.

Poulos, H.G. (2000). Pile Raft Foundation — Design and Application. 1" Athenian Geotechnical
Lecture. Athen. Hellenic Geotechnical Society.

Poulos, H.G. (2001). Chapter 10: Pile foundation. Geotechnical and Geoenvironment
Handbook. Kluwer Academic Publisher.

Prandtl, L. (1921). Uber die Eindringungsfestigkeit (Harte) plasticher baustoffe und die festigkeit
von schneiden. Zeitschrchrift fur Angewandte Mathemtik und Mechnik. 1 (1): 15 -
20.

Randolph, M. F. (1994). Design Methods for Pile Group and Piled Rafts, Proceeding of 13th
ICSMFE, Vol. 5, 61-82.

Reese, L.C. (1986). Behavior of piles and pile groups under lateral load. FHWA-RD-85-106.

Robertson, P.K., and Campanella, R.G. (1983). Interpretation of cone penetration tests: Part 1 and
2. Canadian Geotechnical Journal. 20: 718 - 745.

Schultze, E., and Horn, A. (1967). The base friction for horizontally loaded footing in sand and
gravel. Geotechnique. 17 (4): 329 - 347.

Schultze, E., and Sherif, G. (1973). Prediction of the settlements from evaluated settlement
observations for sand. Proceedings Eighth International Conference on Soil
Mechanics and Foundation Engineering 1: 225 — 230.

Schmertmann, J.H., Hartman, J.P., and Brown, P.R. (1978). Improved strain influence factor
diagrams. Journal of the Geotechnical Engineering Division. 104: 1131 — 1135.

Skempton, A.W. (1944). Notes on compressibility of clays. Qly, J. Geo Soc. 119 — 135.

Skempton, A.W. (1951). The bearing capacity of clays. Proc. Building Research Congress 1:
180 - 189. London.

Skempton, A.W. (1966). Summing-up proceeding symposium on large bored piles. I.C.E. 155 -

157. London.



75

Stas, C.V., and Kulhawy, F.H. (1984). Critical evaluation of design method for foundations under
axial uplift and compression loading. EPRI Report EL-3771. Cornell University.

Steinbrenner, W. (1934). Tafeln zur setzungsberechnung. Die Strasse. 1: 121 — 124.

Terzaghi, K. (1925). Erdbaumechanik auf Bodenphysikalischer. Vienna: Deutichke.

Terzaghi, K. (1943). Theoretical Soil Mechanics. New York: John Wiley.

Terzaghi, K., and Peck, R.B. (1967). Soil Mechanics in Engineering Practice. (2nd Ed.). New
York :John Wiley.

Tomlinson, M.J. (1957). The adhesion factor of pile driven in clay soils. Proc. 4" International
Conference on Soil Mechanics and Foundation Engineering 2: 66 - 71.

Trofimekov, J.G. (1974). General report: Eastern Europe. Proceedings of European Symposium
of Penetration Testing 2.1: 24 — 39. Stockholm, Sweden.

U.S. Navy (1982). Soil mechanics. NAVAC DM-7.1.

U.S. Army Corps of Engineering (1990). Engineering and design settlement analysis.
Engineering manual 1110-1-1904.

U.S. Army Corps of Engineering (1992). Engineering and design bearing capacity of soil.
Engineering manual 1110-1-1905.

Vesic, A.S. (1963). Bearing capacity of deep foundations in sand. Highway Research Record 39:
112 — 153. Washington, DC: Highway Research Board, National Academy of Sciences.

Vesic, A.S. (1973). Analysis of ultimate loads on shallow foundation. Journal of Soil Mechanics
and Foundation Division, ASCE. 99 (SM1): 45 - 73.

Vesic, A.S. (1975). Bearing capacity of shallow foundations. Foundation Engineering
Handbook. 121 — 147.

Vesic, A.S. (1977). Design of Pile Foundations. National Cooperative Highway Research
Program, Synthesis of Highway Practice 42. Washington, DC: Transportation Research
Board, National Research Council.

Winkler, E. (1876). Die Lehre von der Elastizitat und Festigkeit. Verlag. 182.



MANUIN N,

U Aad c; .
vanns JouazanmInlylulilsunsy SUTFoundation



77

n.1 3JWI‘§§'I‘Ir!!la%iﬁJfﬂ‘iﬁ]ﬂ%ﬂﬂ@ﬂ!lﬂﬂ§1ui1ﬂ!ﬁ1lﬁﬁﬂ

n.1.13nasg 1M sdszinamassvinminyssynlsasve sa i

14
[ o

o o o [ < Y = [
maﬁuumuﬂm‘inﬂﬂizamjmmuﬂm Usenovnie usudsaniulseae
' a o <3 o A [
TEHINAUNULAUUY (skin friction) Llﬁ$LL§QLLUﬂﬂ?uﬂigﬁﬂﬁﬂﬁ']ﬂlﬁ'lﬂlll (end bearing) Tﬂfl
o A a 4 o v o oy o @ [ °
f’J']ﬁfJ'J%ﬁﬂ@]ﬁ']ﬁ@]i (U.S. Army, 1992) ﬂwm’iumﬁUﬂUiinﬂﬂizaElsummmuﬂmamulﬁ'mu

aumsn (a.1)

(n.1)

A = oy o [ a < A = [ 1 a %
o Pu o LHW‘L!ﬂﬂiinﬂﬂigﬁﬂqvlﬁﬂl@ﬂlﬁﬂﬂlll, Pm Ao usudeamMulsedeseriauny

'
[ I

< A d o o A < A a g A A N
L UVY LY Pbu o ‘Ll’]ﬁu‘ﬂ‘]_liinﬂﬂigﬁﬂ‘ﬂﬂﬁ']fllﬁ'lﬂlll Lu@ﬂﬁ]’]ﬂﬂutﬂu’lﬁﬂﬂﬂﬁ@]ﬂluﬁﬁ’]

9
[ %

o 9 Yo ' o A A o o A
@N1!ufl]']L‘]J‘Ll@]f’]\?“l‘b'@@]5Tﬁjuﬂﬁ@ﬂﬂﬂWQQNTﬂﬂluﬂ'ﬁ@@ﬂll‘]J‘]JLWf’Jﬂf’JQﬂuﬂ’]i‘ﬂiﬁﬂ@]?ﬂll’]ﬂ

wu'll sasrdiutlasaseildlinwanareiusewin P, uag P, tilesninusudoaniu

bu
[ <3 a a ' 1< i A a 4 o '
Uszasvouanvy LLﬁ%ﬂuﬁTNTiﬂlﬂﬂulg{@Eﬂﬂmllﬁlﬁ@Lﬂﬂﬂ15Lﬂ§@ﬂ@]3lﬁﬂﬂllﬂﬂi$ﬂ1ﬂ! 0.5

v 9
= [ - o 7

-4 Y P 3 ° v A 3 a 2 P
Lﬂf’]i!"]ﬁ!@ ﬂlﬂﬂlﬁuﬂTuﬂuﬂﬂﬁNLﬁTﬂlﬂ VYUTNO Qiﬂﬂ?ﬁﬂﬂﬂi%ﬁﬂﬂﬂﬁ?ﬂlﬁ?ﬂlﬂﬂ%!ﬂﬂslluulﬂ
(] S A A a A o = S I3 4 9 ] 4 <
@ﬂ?ﬂmllﬂlll@mﬂﬂTiLﬂﬁ@uﬁ'J‘]Ji%lﬂm 15 9320 L‘]Jf’]il“])"l!@] ﬂl@ﬂlﬁuﬂTuﬂuﬂﬂﬁTﬂlﬁuﬂlﬂ

(Whitaker and Cooke, 1966) ﬁmﬁm“lugﬂﬁ n.1

Total
Total

Base
Shaft

Load

Load

Shaft

Base

Settlement Settlement

(a) Friction Pile (b) Bearing Pile

{ v o J 1 3} o U % [
Eﬂﬁ 0.1 ANVAUWUTTCHINUIHUNUTINOUASAINTANIVDILTUVY



78

o n’/’ oy o ~ Y < A 2K o Y o (]
AdUU ﬂTi?J?JﬂLL‘]J‘]JuWiuﬂ‘lJ'i’i‘iqﬂ‘VlEJ?J?JEI,WU?NLE’HHJJJMEnﬁ]ﬂuﬂﬂl“]m@]ﬁﬁju

Yasaduminy 1.5 uag 3.0 a3y P, uag B, awa1d (Burland, 1973) muaunsi (n.2)

P P
P, o=lsy (n.2)
“ 15 3

14 v
o ¥ o o 9 I

4 A ) 3 A S-S = Y
¥\)3) Pa” 1o ﬂ']ﬁ\ﬁ‘]_lu'lﬁuﬂ‘]_liinﬂ‘ﬂﬂ@llclwsl]@ﬂlﬁ'lﬂlllm&'l HDNIINU u?ﬁuﬂﬂiinﬂﬂﬂ@ﬂﬂlw

I a1 " Aa 1 =& =& o v w oy o o a < =
ﬂl@ﬂlﬁ']ﬂlllﬂ'ﬁllﬂfllllﬂuﬂ'ﬂﬂi\iﬁuﬁﬂlﬂﬂﬂ']ﬁ\ﬁ‘]_lu']ﬁuﬂ‘]_lﬁinﬂﬂﬁzaﬂq%‘ﬁﬂl@ﬂlﬁ’]iﬂlﬂﬂluﬂiﬂ!

Ao o v o oy o [ A
1/]1]Wa‘ﬂﬂﬁ@‘”ﬂ']ﬁ\iit]_lu']ﬁUﬂt]Jﬁinﬂﬂ]f’]\uﬁ'usllllclua’u']ll (Burland, 1973) uauN1IN (n.3)
p =_u (n.3)

<Y o v o oy o {
NTODNLUULTUVNTULIINA (compression pile) ﬂ']ﬁ\?iﬂu'lwuﬂﬂiinﬂﬁﬂﬂﬂﬂlﬁ}
[ I 1Y A ~ Y A 1 1< =3
sumtmmlmxgﬂumu’eEJ‘qummﬂﬂmﬂﬁumi (N.2) 1159 (N.3) LANTODNLUULA UVNT ULLITIAY
a U 3 o g; o <3 1 z o z o v w
ﬁ]xwmimnnwwmuiu?{ﬂﬂmuiammmuﬂ‘lJmﬁuﬂsumtmmmmmu AIUU ﬂ']ﬁ\?iﬂlliﬂaﬂ

Ysydoveuaniy (U.S. Army Corps of Engineers, 1992) annsomua ldnuaunsi (n.4)

P

u(tension)

=P +W, (n.4)

[ - = A o v w =

A A o o < A =
e P 19 ﬂ']ﬁ\?iﬂlli\?ﬂ\?ﬂigﬁflsUf’NLﬁ'llsUll, Pm A NIAITULIIAAUUDINNUTUTIANIU

u (tension)
1 I~ v A A oy o < [ ) o o w =< A Y
TENNUAUVUNUAU UL WP Ao NV YN IUMIAIUINAIAIT VISR NgaN 1H
° Y A 91 o [l v o 1 o v o [ [
ﬂ']u'Jﬂ!llﬂ@niJﬁiJﬂ']iVl (n.5) Tagonnl¥monsiaiudasansdiniaes unswwavoBa YN

& (U.S. Army Corps of Engineers, 1992) n3eldanlszana 1.8-2.0
y Lorp g

P,
Pall(tensinn) = F:S' +WP (ﬂ5)

s

n.1.2 mstlszanawsasunmuilszasidarenaudiu

4 a va a [ [ 1 4 [
Lﬁmmﬂﬂa"lﬂmimmmﬂmamﬁmmﬁaﬂymzmﬂmﬂgmﬁﬂﬁumuﬁmﬂlu

@ [

{ o v o [ <3 1 {
gﬂﬁ n.2 aﬂmmmi‘ummuﬂmuﬂizaﬂmﬁimmmuﬁﬂmﬂmﬂgmimﬁu



79

3B

—_ e e e —— ——

2

7
G
/
I
\
\
\
| N
¥ 7
s
/
i
|
\
W\
3B

~ Aa A a <3
g‘]J‘V] n.2 ﬂﬁﬂﬂﬂ'ﬁ?ﬂﬁﬂl@ﬂﬂﬂﬁ@ﬂl?ﬂﬂlﬂ

o A [ o o v w
Uj\ulf]_lﬂV]']ul]J5gﬁﬂﬁﬂﬁqﬂlﬁuﬂlﬂﬂquqmqﬁﬁ]qﬂWﬁﬂmﬂl@qﬂ']ﬁ\iitl_llli\u!‘]_lﬂﬂ']u

=

v Y v
Uszdodaoaniiv (g,) fuiuinihdavesandy (4, ) auaumsii (n.6)
P,=q,4, (n.6)

[ ! [ I anI a o ] 1 '
menﬁﬁﬂa1mﬁ1mu@g1u%u9umﬁEnﬁ]zmuamuuuwuwuiﬁm A1 UY
~ o A [ Y o o 9 A [] g' ~ =
USUNUYIU () llﬂ']L‘Vl']ﬂ‘]_Iﬂ']fN@]']'Ll‘Vl']ulliﬂlﬂfﬂull‘]_lﬂullligll']ﬂu'] (Su) Tﬂfl‘ﬂlqllllﬁflﬂﬂ']u
a1 [ 4 o v w ~ < o 9 A
ﬂﬁﬂuﬂﬂ’]ﬂl’]ﬂﬂﬂuﬂ (¢ =0) ﬂ']ﬁ\ﬁ‘].llli\uﬁ_lﬂ‘Vl']l!Tlﬂﬁ']fllﬁ']ﬂlﬂﬂ"lu'lmllﬂﬁ'lﬂﬁﬂﬂ']i‘V] n.7)
qb(clay) = SuNc (ﬂ7)
A A o v Y A [ oy ~ I A o o v w
¥\)3) Su o ﬂ']ﬁ\W]']‘Ll‘V]']'LlLLi\uﬂ@uLL‘]_I‘]_IuliJigtl_l']flu'Wl‘]Jﬁ']fllﬁ'llsUiJ ag NL, A9 AINUNIAITY
o [ <3
UIIUNNMIUATIH T VUYL

v o d J v @ 1 1
Skempton (1951) "lé’fmuammanwuﬁxmw NL, AUDATITIUAIINYIIND

=

< Y o ' S Y o o 3 Aa A
ﬂluTﬂﬂl@ﬂLﬁHﬂlll]l’Jﬂﬂi‘]JW n.3 Tﬂflf’ﬂ NL, CUAUNINY 9 AT UL UVUNUAIINYIINININS

U



80

=\ = [ 9 [ L4 < 1 = o o A T W [
L‘]JiEJ‘].IL‘V]EJ’]JﬂﬂlﬁuNTuﬂuﬂﬂﬁNﬂl@ﬂlﬁTﬂlﬂ 1 NL, TUANAAINIUAAVLIUDATIDATITIUAIY

1 [l 4 [
fn')@f’]ﬂ'ﬂllﬂ'SJ)'NEUf’JQLf?fluN']ufjfuﬂﬂa']\uﬁ']m]ﬂaﬂaq

—_
=)

c
O

Bearing capacity factor, N,

5 . 1 L 1 L 1 L | L

0 1 2 3 4 5
Ratio of pile length to pile diameter

{ v o J 1 v [l 1 ] 4 [
Eﬂﬁ 0.3 ANUAUNUITIEUIN NL, ﬂu@@]i"lﬁju‘ﬂ'nuEJ'I'J@@GUU']QL&IUN’]uﬂuﬂﬂa']\ﬁ]@\uﬁusuﬂ

(Skempton, 1951)

< ; sq o A o P
runzszuutlendalauula lud luduaoumsaads wula ludnldorn
P o o v w [ I~
anfegitunguzildmassuuswunmuilszdsveuduiumizanas Skempton (1966)
o o o W w [ I~ H
uuzahaumIsIamaTuuswuumulsydsve sz PBaaunsai (0.8)
qb(cla}y = QWSu (ﬂg)
A A o v Y A ' ke A A 3 A o o
e S, ap Masdumunsanounuy biszineiivesduildareaudy, w feo dauavilivaa
o 1 [ Y] o I} I~ H I~ 1 ] 1 o @
Mas VAUMAY 0.8 1Az 0.75 mTuduINNNVINAE@NNI taz 1Nl 1.0 a3 auaiay
2 A I~ [ anI o o W o A
dunlarganineg ludunsisansofuIufas UL wuamunlaie

< A
meu'lé’fmuﬁnmm (n.9)

Dvsand) = O'Lqu (n.9)



81

4 @ o v w o [ <3 QaJ,
o N, Ao digamidssuusaunmudimiuauinludunsig (Berezantzev et al, 1961)
(% A ) A ] a a A A [

waaede3lin n4 uag of, Ao nieuslszaniualuuuiaanlanaeuiy
o ! (R o o <3 J [ Y
Poulos (2001) Tauuziimsldqii n.4 e ¢ dmSuaninaenadsiiaumny

o o [ < [ [ o 4

(¢ +407)/2 osm vazidmividune aaslawidy ¢ -3 1iio ¢ Ao yudoaniu

{ @ [ H a quI <
Mo lureanienszauguIINNeUNIZINIAAAIA 1LY

1000IIII||III|III||IIII

500

=100

50

10|||||||||||||||||||
25 30 35 40 45

Internal friction angle (Degree)

710 n.4 manfdsunlasves N, Auydsamunielu (after Berezantzev et al., 1961)

[ v A a

o @ 3 A o Y 33| a =K
ﬂ?ﬁ\ﬁ’ﬂlli\ulﬂﬂ‘VITHTJiZﬁEJﬂlHGHHTIiTEJTIﬂWH’JmHlﬂNﬂﬂﬂ?ﬁ\uﬂuﬂ’ﬂﬂlﬂuﬁ]i\i N

U

o g o w 1 o v W ] 1o W {
fl]”l!ﬂug{@\?ﬂ'] ﬂﬂl@ﬂlﬂl@]ﬂl@ﬂﬂTﬂ’]ﬁQiﬂlﬁ\ulﬂﬂ‘ﬂ’]ullﬁgwuﬁﬂui\iﬁﬂ ﬁ’]uﬂ’ﬁ]’]ﬂﬂlu@’]i’mﬁ n.1
Y Y

2 l ' ] v o 3
“d]);ﬂﬁllﬂﬂlsl]@]ﬁsﬁuﬂg UAANUUUUUTUNNTUDIFTUNGT Y

H 1 [ {a I~ H [ u’j
MINN N1 VeUUAYeIAHIBNIINAaz e uIuNed ludunse (API, 1984)

FUAVDIAY f,, (ton/m?) g, (ton/m*)
NTIHAINDINAINNIN LAZAUAZNDUYAIY 4.8 190
AUAZNOULUY NTIWHAIN NIw/AUaznouUul U 6.7 290
AUAZNDULUY NTBUUUINUNAE NTW/AUAZNDULUY 8.0 480
NIIGUUY NTIY/AUAZNDULUUNN 9.6 960

AFIALUY NTIPUUUNIN 11.5 1200




82

n.1.3 miﬂizmmz!ﬁalﬁﬂﬂmuﬂizﬁﬂiamamﬁu
= Y] < o 9 = 1 ea.;,
uiﬂmﬂﬂ‘nmﬂimEli’ejmmmmmuamulﬂmﬂNaﬂmﬂlamiﬂmﬂﬂmunwmwu

[

a a <3 dy Aa [ A
AUNVNITUVY (CS) UASWHUNHITOULE VY (Ap ) NMUANNITN (D.10)
P =cA (n.10)

v [ Y
auman lldmsuinansadsanmudmsuaumile10udalerianany

AuMIN (A.11)
Cs(cla}y = aSu (ﬂl 1)

A A o o Y A ' ke a 3 A /=
SV Su 1R ﬂ’]ﬁ\?@]’]ﬂﬂ’]ﬂ!ﬁﬂlﬂ@uuﬂﬂ"llli3‘]J’]flu’]ﬂl@ﬂﬂui@‘].l!ﬁ’]mlllllﬁ$ a A9 LW‘IﬂWlf’Jiﬂﬂ
1N1% (adhesion factor)
< ea.;, a = a = o o Y
ﬂ’]i@]f’]ﬂ!ﬁ’]!ﬂlﬂﬁﬂﬂlu‘ﬁuﬂulwuﬂjﬁ]glﬂﬂﬂ'ﬁlﬂﬁﬂutlﬂﬁﬂﬂl@ﬂﬂ’]ﬁﬂﬁ’]uﬂ’]uuiﬂ
A a & A [ 1 =< 1 < a . Yy
NDUVDIAU BIUNADYINUINADLUTIIANISTEUNUTUUVY LLagAl Tomlinson (1957) ulﬂ!ﬁu@
Y] Y] 4 1 a =R [ o o 9 A a
ﬂ'J’]?Jﬁ?JWH‘ﬁi%W'J’Nﬂ’]iL‘]Jﬁfluuﬂf.’NsUf’JQLW‘I‘ﬂL@]f’]iflﬂlﬂ’]gﬂ‘]_lﬂ’]ﬁ\?@]’]ﬂﬂ’]ulliﬂlﬂ@um@ﬂﬂu
[ A dyq.t [ @ P ) v A =
Llﬁﬂ\iﬂ\izﬂfﬂ .5 Llﬁggﬂufl\ulﬁﬂ\iﬂ'l'lllﬁllwu‘ﬁﬂlﬁuﬂiﬂfl Holmberg (1970) AT UAUINUYY
Y ' P v
n3ann13de uenanil Vesic (1977) Tasausiuamvesiamessamnizi ldannisnaaou
< g} Y a . . v Aav 1 o
Lﬁ’]ﬂlﬂiua’u'llllltl_lﬂu’]ﬁUﬂﬂﬁinﬂﬁﬂﬁ (static p1le load test) sUf’J\TL!ﬂ?ﬁ]ﬂﬁﬁ’]ﬂﬂ’]ull%juﬁﬂﬁﬂqzﬂ
~
7N N.6
< o a ~ 2 = & . .
ﬂ’]i@]f’]ﬂLﬁ’]!sllllﬁ\?ﬂlu%u@ulwuﬂjuﬂlﬂﬂﬂuﬂlﬂﬂ?ﬂ (stiff to very stiff clay) T
1 Y a [ 1 A < o 09/’ = [l aq ¥ = a
ﬂf’]ﬂhﬂﬂﬂ%@ﬂ??ﬂﬂﬁ?uuu!ﬁ’]ﬂlﬂiﬂElﬁf’]‘]_l PANUU leulllﬁ’]ll'15f]ﬁﬂﬂ@]iﬁlliﬂ!ﬁﬂﬂﬂ’]ulﬂﬂﬁﬁ@ﬂ
< Y )] 4 = 1w o o 3 Ax
‘ﬂ'J’]llfl’]'Jﬂlf’JQ!ﬁ’]Hlllulﬂ ﬂ’]if’]f’]ﬂ!L‘]J‘]Jf’J’]‘]]ﬂl‘]ﬂw\l‘ﬂL@]@i!tiﬂﬂﬂ!ﬂ’]gnﬂ']ﬂll 0.4 AINTULFUVUNY
1 ] ] 4 [ < { 1 1 ]
AITUYIITEHIN 8 5\1 20 Lﬂ?m@ﬂ!ﬁuﬂ’]uqu&ﬂﬁ’m ﬁ?ulﬁ’]mlllﬁfl’]'lﬂ'l’] 20 Wl’]ﬂlf’]\uéfjuw']u
J 9 v a o o I o
gfuElﬂaN%LLNﬂM@iﬂQLLﬁﬂﬂugﬂﬂ .5 1AL N.6 AIUTULIF UV Skempton (1966) LUzU
1 L4 LY [l @ " o [l
11’?1%?1’]!“/‘]?]!9]@illi\i?jﬂlﬂ']gl‘ﬂ']ﬂll 0.45 TﬂflulllllﬂiWu@nll‘ﬂ’]ﬂ’]ﬁﬂg{']uvnuLliﬂlﬁﬂuu‘]_l‘]_lulﬂ

Y
LU



83

1.2 T T T T T T i
Y
\\ Tomlison (1957)
1.0 — \\ _____ Holmberg (1970) |
S L \\ for Bangkok clay
o
2 o8 N
151
&
. i i
.2
& 06 - 7
=
o
Z i i
04 — n
0.2 | | 1 | 1 | 1
0 5 10 15 20

Undrained shear strength (ton/mz)

14 n.5 Anuduiussendne S, MU @ (Tomlinson, 1957; Holmberg, 1970)

Sy (kPa)
0 50 100 150 200
14
I I | |
13 A = American Petroleum Institute (APT, 1974) | -
D = Dennis and Olson (1983)
1.2 |~ K =Kerisel (1965) -
M = McCarthy (1988)
11 FAD P =Peck (1958) n
10 M T = Tomlinson (1957)
W = Woodward and Boitano 1961) n
09
3
§' 08
S 07
2
2 06
=
<
05—
04—
03 -
02 -
01 —
0.0 ] ] ] ] ] ] ] ] ]
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Undrained Shear Strength, Sy (Ib/ft?)

d' 1 d' 9 o w [ .
g‘ﬂ‘ﬂ N.6 A1 o Vlu],ﬂflnﬂﬂﬁﬂﬂﬁﬂﬂﬂﬁlﬂlﬁ?ﬂm (after Vesic, 1977)

9
nsdnnausadsanulusunsiedesdialugduunmitonswszdnina

9
v A

A35 B -method Tagaumsna liiludadl



84

cs(mnd) = KO—\:s tan 5, (ﬂ . 12)

A y A ' a a a A [ = =

e o, A W‘mEJLL'N‘]JizﬁVI‘ﬁNaﬂluuuammaﬂma@ﬂmmElntmmm, o' o yutgganiu
1 < U A o ' A o a o

FEURNUAUVY LLENTY m"lﬂmmnﬁm n.2 “luwam*um ¢ oy K A9 dudszansanuau

a 9 9 v A Pl
AUATUHUN 14111@@]111@]151@1/] .3 “luwwmm Ko

{ 1 [
@ni'Nﬁ .2 HllL?fflﬂV]']uigﬁ'n\uﬁ’usuuuagﬂi’]ﬂ (Stas and Kulhawy, 1984)

RLHG 5
NIW/ADUNTANIEY 1.0
NIW/ADUNIARIT YL 0.8-1.0
NIWANANAINETY 0.7-0.9
NIWAMANAIT B 0.5-0.7
n3e/14 0.8-0.9

M3190 1.3 Uz anFus@WuANAILT14 (Stas and Kulhawy, 1984)

a I~ A, a quI
FUAVDUA VYN LAZITNTAAA K/K,

< S . .

EINRAUN (jetted pile) 0.5-0.7
] ' = ..

@ UNYan U (cast-in-situ) 0.67-1.0
< a 4 ]

EUUNABNFUAAADUA I 08 0.75-1.25
< a 4 ]

EUVUADAYHAAADUAININ 1.0-2.0

a d
n.1.4 fnﬁ'r]!ﬂﬁ]%ﬁ!!ﬁﬂﬂﬂaﬁmﬂﬁ!ﬁ‘l!sﬁu
Aa 4 <
Burland (1973) "lé’fmuaﬂTiamiwmﬁmﬂawmmmu (negative skin friction)

u’j a U Y a 4 ] a A d'
ﬂl,uclf‘uﬂu@’t]uﬁTNﬁﬂW11@1@EJﬂTi’JLﬂiT%WWLl’JEJLLiQﬂi%ﬁ‘VI‘ﬁNﬁGﬂlIﬁllﬂﬁTl (n.13)
NF = Bo’ pAL (n.13)

A A ISl A y A 1 a A a A
o ,3 19 ’Jﬂﬂ!ﬂi%ﬂi’]‘ﬂ UMANUNT NN N4, o, AD HUBLI sz ansHanauteIINNa
9 9

o (% U =) a d . .
VIUINUNYUAU (overburden) LLAZAUDY, p Ao L%’uiaugﬂmmu (perimeter of pile) stag AL

9
ﬁi’] ANUNUIVOITUAUIHEIDDU
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a A AA < a
ﬂumumﬂuﬂmmﬂuwm’dﬁﬂQQ 0.10
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° oy Y o I o g 9
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' [ [ Y v A . . A 2 KX a o o 1A
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Lﬁ']ﬂlll'VlLﬂﬂsll1!@']NLLH'JLﬁHiﬂ‘UEﬂﬂJ@QLﬁ']HJ?Julﬂf’]fl']\?ﬁlltlaljiﬂ! wnINdsznni ulﬂllﬂ [ RISTRY
a <3 @ <3 o
nnwiaenAuauiugaes (H-pile) taziadunad (open - end pipe pile) N13AIUI
dy A Y o dy Aa I Y v A 9 I a [
NUNUUIAA uazw‘Ll1/1mmmmelm/iuWlﬂ‘]Jﬂm"lﬂmﬂﬂJmﬂmmmmmﬁ]iﬂﬂﬂmﬂ aIU
1< Y v . . A 3 Aaa o o ' a ] 4
WUINHUIAALA (open-section pile) HIDNAUVNNUNITUATISINNAY Llﬁglﬁ']ulllﬁlltlaljiﬂ!
< R < < Y < = A A
N szl ulﬂ!l,ﬂ EUVNUNAIN uazmmmgﬂmmﬁb' Lﬁmm‘ﬂizm‘numagﬂﬁ@ﬂaﬂuﬂu
[ < v A o 1 < dy A Y o A <= T W
mﬂuiﬂtmmmﬁ]mﬂﬂuaaﬂmgﬂﬁwmtmwJJ gagnunvigandarauianniny
dy ~ Y o < a o 9 ] < ~ < A ] v =
NUNHUIAAUDILT UV mﬁwgﬂ@ﬂmn"lﬂ1u¢13Lﬁmlmlmzmmmmma@ummﬁmﬂizmm
X X a 2 o o o ! a A A Yy o 4 = <
ﬁﬂn3wuwmunlmmmmaﬂmmmmu uamiumaauﬂaﬂﬂwmuﬂum’imaaumlmtmmm

v o 1 a < Y v A 1 Y a % a . [ [ ~
ﬂ15@@GI’JLLHLlGUE’J\1ﬂualulffﬂﬂlNﬁquﬂLﬂﬂﬂ@iﬁLﬂﬂﬂTiﬁgﬂ@]’lﬂl@ﬂﬂu (soil plug) @NLLﬁ@N@NE‘]J‘VI
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I [ 1
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enNnaedluanIdaile

mMsAnyveuinItermenunuNiliteniioninadomsinanisynalrvesaull

o 1 a a ] ] 4

Menuratedszms Taun silavesdau wireussluaum iduriugudnais nazaue11vo4
<3 a @ 4 v Aav 1

AU IBNTABN BATINITABN 1AZDUY 1WNIT8KA189 U (Paikowsky and Whitman, 1990;

' % a a 3 A o [l '

Miller and Lutenegger, 1997) #3131 N139n@2U84AUZIAANIL08ATIdIUTEHINADINYT)
3 1 ] 4 1< J ) v A
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I o A 1 1A <3 Y R ] I
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X
Soil Plug
—
A
Soil Plug
/
Fully Plugged
J 1 Half Plugged

{ a @ a < v A
517 0.7 mainamsgnAvesau (soil plug) luandunihaaite

n.1.6 M3dszanamassuihndpussnadszaauninuve saudn
o < A o oy o o A < 9
nanMIee AU VN TUNIMINUTINNYTL AT ID Ao teUNABY
o so A a & < Y a 3 Y 9 J o
aunsasuTuuuddainavuluandneeld ausouauindosdrumuiminussnn
] 9 v
u510 18 wazmadogalunnsu (lateral deflection) Minadudeseglugiensensyla 1indde

¥Wa1en1U (Matlock and Reese, 1960; Broms, 1965; Meyerhof, 1995) Idausnuamansinnu
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o v o oy o 3 A ax A d Aa 1 1 ° Y [
MATUUINUNUITINNUUITIUUDIUTUVNLA YT Iﬂfl'l‘ﬁ‘ﬂlﬂu‘ﬂuflll HAagN1YADNI1IATUINY ulﬂllﬂ
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25U®4 Broms (1965)
o 9 o [ a . a
Broms (1965) EUBLUUIIaRId NS VA NINYa1e0ase (unrestrained) luau
= & 9 a I 1" o 4 a A = = ]
WHIIBINNTNIEIYUDIUTIATUUNAUTDULVNNMINUFUIIINAIAUIUIINIINEAN 1.5 1maey
9 [ L4 < ~ = o' = A 1w 1 o v Y A
FURUFUINANLTUVY LLﬁ3‘VIﬂ'J']?Jﬁﬂ@]']ﬁQll‘]_hJﬂ']ﬂﬂ'ﬂL‘ﬂ']ﬂ‘]J 9 IMAUBDINIAIATUNIULTIURDU
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a va a <3 i a 1< < 3 a va <3 § A
AN ﬁi’) mimmmﬂuiammmmﬁawmimnﬂummau uazmiaummmmmgﬁawmmn
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95,0 M,

(@) Deflection Soil reaction Bending moment

4

kM

(b) Deflection Soil reaction Bending moment

3 <
SIS ISRV

A o a wva < A = uS/' a =
E‘IJ‘VI n.8 LLU‘]Jmai’Nﬂ15’3‘]J@]ﬂli’]ﬂlﬁ%ﬂlﬂ‘i/]ﬂﬁﬁﬁ]”lﬂﬂﬁﬂﬂiﬂuﬂumuﬂ’l

(a) LN EY (b) U8 (Broms, 1965)

o ) o 2 Aa = a a = a I~
ﬂ']iﬂ']u'lﬂlﬁ'lﬁiﬂlﬁ'lmlﬂ‘ﬂﬂﬂ'ﬁﬂﬂﬂﬁ?ﬂllﬂﬂ@ﬁi%ﬂluﬂulﬁuﬂﬁﬁ]%Wﬁ]']im']L‘]J‘Ll
S o A s A da o A o ¥ Y Ao
Lﬁ']LsUllﬁuLll'E)ﬂ']INL?JH@UJ']ﬂVIQﬂTILﬂﬂﬂlHLﬁ']HJll (]\4max ) FUBINNUTINTENMATUUNNATUIU
Y ~ [ o ~ Sy 1 o Y o <
ulﬂ@]']llﬁllﬂ']i‘ﬂ (N.14) I73UNUFUNITN (N.16) Nﬂ']u@ﬂﬂ'J']TllLﬂuﬁﬂi']ﬂsllﬂﬂﬁu']ﬁﬂlﬁ'lmlﬂ

(M)
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M, =H,(e+1.5B+05)) (n.14)

ma:

H

u (n.15)
9S,B

f=

A A v A o v Y A o v Y A a a <
¥\)3) Hu o Ltiﬂﬂizaﬂwﬂixmmuﬂm, Su AD NIAIATUNIULTURDUIRAYUDIAUTDULT UVY

Aa <K

A o & A Yy oy o A ¥ 7 A
e A9 ITAUITMNNUAUDIYANUIIATUUVNNTSNT Lag B A9 ﬂlu?ﬂlﬁuﬂ’]uﬂuﬂﬂﬁ’mﬁi@ﬂ?’]ﬂ

[ 4 U 31 o [ !
ﬂ'SJ)WQEU?NLﬁ'WUll Lﬁ@‘ﬂi']‘ll‘ﬂ']u'lwuﬂ‘]JiTiqﬂllu'ﬁT]_lﬁ]$ﬁ']3J'ﬁﬂW']ﬂ'J']3Jfl']'JsUf’JQLﬁ'llsUllﬁg]}f’JQﬂ']i

(L) dmsuiudu )l danuaunisi (n.16)
0.5
H, = 18SuB[(e2 +1.5Be+eL+0.5 +1.12532) —(e+0.7SB+O.5L)} (n.16)

T A A 33| [ ° oy o
UaeN T U NI AN (]\JmaX > My) FUMIAMUIUHIUIHUNUIINNLUUITIY

A % Y o < Ay ¥ =
Wi’fﬂllllli.!@]ﬂﬁﬂﬂlf’]ﬂﬁﬂ?@]mﬁuﬂmﬂﬂﬂﬂﬂTiHlﬂﬁWNﬁllﬂﬁ‘V] (n.17)

s 2My 05
H,=9S,B||(e+1.5B)" + —e—1.5B (n.17)
98 B

u

o o o 3 Aa = o’j . a
Broms (1965) WUoLUUIIR0IE T Uia NNl areeas (restrained) 11!@1!
= [ [ A £ [ dy 1 a va I A a ua [
LWUEJ'J@QLL?{@Q@\TETJTI n.9 FUFVINLVVHLUINTITAN U 3UUY AD NITIUALUULTUUY
3 a ua <3 a va [ o o
au MIIVALULIENINE1IUIUN D19 agNISIVALV LA UUNYY ﬂ']i‘ﬂ']u'lﬂlﬂ']]lﬁliﬂﬂﬂ']i
Aal 4 = < A [ S A d? 9 o ug/' oy o
mJu91aﬂuLll‘Llmmﬂ‘nzjm111LﬁmlJJummWﬂ‘lﬂmuummﬂmuhﬁmﬁﬂ PNUH U UNVITINN
o J v [ o [ [ 3 o Y
ﬂizaﬂﬂluuuauau Lgaﬂutuu%ﬂﬂqquULﬁumu ﬁmimmmjuﬁummmﬂmamulﬂmu

aunNT (n.18) 1ag (n.19) MUY
H,=9S,D(L-1.5D) (n.18)

M, =H,(1.5L+0.75D) (n.19)

max
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(@ Deflection Soil Reaction Bending Moment
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(b) Deflection Soil Reaction Bending Moment

(Mjieia)

r—M  igia—ste—M e
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3yDK,

© Deflection Soil Reaction Bending Moment

A a wva 3 Aa =< oS/' A o 3 a =
g‘ﬂ‘ﬂ n.9 ﬂﬁulﬂﬂﬁ’J‘]J@]sUf’NLﬁTLGUN'VIllﬂ?iﬂﬂi\iﬂﬁ’)&ﬁﬂu%uﬂulﬁuﬂ’l (Broms, 1965)

9
(a) e dY (b) i ne1nae (o) redine

[ A Ao 1< [ [ A 4
@INe1unaig (ﬂﬂﬂi?ﬂlﬂﬂ‘ﬂﬁ’)tﬁuﬂlﬂ) muﬁmmgﬂ‘n n.9 (b) Tmuum

3 o o o
ﬂ51ﬂﬂl@\1lﬁ1ﬂl3~lﬂ"lu'lmhlé,]j@nllﬁllﬂ?iﬂ\?ﬁ
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M ., =2.25S Dg’ —9Squ(1.5D+ O.Sf) (n.20)

yield
oy o [ o 9 [ o o 4

Winussnniszdsuurnudiuisla lagerdenudunusvoin11ue17

3 {1 1o & & { o ] 1 1
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y 9 ]
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H, =———""— (n.21)
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Uni 1

uuz1i1)sunsy (Introduction)
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1.1 52UUNARIMS (System Requirements)

Pentium 100 MHz W?’t]q&ﬂjl Ram 32 MB W?’t]q&ﬂjl Hard disk Space 50 MB
W?@QQﬂﬁlW (12U Pentium I1I- MHz, Ram 128 MB, Hard disk Space 500 MB )
a wAa a 4 = 1 o .
szuuliansIulad 98 n3egandn (uuzi1 Windows XP)
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MIaLdaINan I aLaaINanANazDeaf e 800x600 V111l (uziin
1024x768)
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o @a'lld SUTFoundation.msi TuTWamesinn 113 sfinihaadagifi mi.1

i& SUTFoundation Setup
]

EEX
Welcome to the SUTFoundation
Installation Wizard

It iz strongly recommended that you exit all Windows progranns
befare unning this setup program.

Click Cancel to quit the zetup program, then close any programs
you have wnning.  Click Nest to continue the installation.

WARMIMG: This program is protected by copyright law and
international treaties.

Unautharized repraduction or distribution of this pragrarm, ar any
partion of it, may result in severe civil and criminal penalties, and
will be progecuted to the masimum extent possible under law,

< Back L Mewt > _] [ Cancel

v 9
31 m1.1 wihamsaaaaTisunsy

Y 1 Y Y
e MnuTuauNuaadluAIAAa 150N NaZTUAINAIAL

A a :I‘ 3 =\ Y Y A A A a va [l Y A A
o tippadudaiavziinseulaneuliaennazisuszuulgians vy 1daenn

Yes

4 1 Aa wa ] <
o Wohgszuulfiianis i 923 Shorteut ¥09T1/51n 50 SUTFoundation 1)1

] Y
Toneu1190g 11 Desktop AANT Shorteut Hitiod1g 11/51n54 SUTFoundation

o wioo1udgTsunsuladnnieniis Taendnt)y Windows Start menu >

Programs option > SUTFoundation program group > SUTFoundation lonou
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1.3 Getting Started

T1J511n53 SUTFoundation v.1.0 Uszneudis Tugadedaimuiesiod 14 unsaiig

9
Project ATUARINTTUFIUTIN AT

[ o o o W o oy o [ < A
SPILE - lugadwmsumuiamdeivihmindszdeveuauiunuianas
o = A o 1 v Aa A < o
MurunInsdegl, usauRoy, THwUa 1azHuIBUIIAUAUINDITIUNT Y
Y
WIMUNUITNNUUITIY
o [ 4 [ ax S A R Aw [
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Y
o o o o <3
#1115 Da319 Model M5 UTIUTINAULALTIUT I UTY
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ea./, a 9 dy d! ) [ d' (%
Huaulaguanau mamnsaannauuuliunasussduguan (o,) uag
Y 4 v [
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a 0 4 Y
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Tugadmsumseonuuy - 1151054 SUTFoundation 18 d319Tugad sy
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< o
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1.3.1m33uldsunsu (Starting the program)

354 T151n53 SUTFoundation a1u1350%114 1ae'1UN Window Start menu >

Program option > SUTFoundation program group > SUTFoundation lonou & Qg‘ﬂﬁ ml.2 1139

Aan SUTFoundation lonau @ U Desktop
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@) utilities ‘
WinZip ) winkar J
) winzip . "

() Wise Solutions
M SUTFoundation

@) Accessories
[ ACD Systems

) Camtasia Studio 2

[ Collins COBLILD an CD-ROM
@ Componentone Studio

[ CyberLink PowerDvD

@) Driven1.2

) Eset

i [ Flashcet

[ Adabe ImageReady 7.0

@ Adobe Photoshop 7.0
7l Adobe Reader 7.0
I. Allpile

Incredimail

@ Trternet Explorer
B Msh Messenger 7.5

[ Fuii Xerox DocuFrint 2034

) Games
’ Internet
Internet Explorer || () Teonxp

) Outlaok Express
o Remote Assistance

@ Windows Media Player

=2 E-mail Increditail
Increditai =
iTunes

[ T BlueSalel

<
E Microsaft Visual Basi

@ Macromedia
Micrasoft Office iwor| () MathType S

Microsoft Calculator Plus

Micrasoft Offics Wisiel [ Microsoft Office
[ Microsoft Visual Basic 6.0
@ Motepad

@ Microsoft Web Publishing
m e L e

; @) opera

@ Snaglt 7 [T Powertays for Windaws XP
@ QuickTime

@ SigrnaPlot

allPrograms B : @ i

| @) sTaaD Pro z00e
Startup
(7 Thaisoft Dictionary 3.0

& F e

3191 m1.2 magTisunsu SUTFoundation
1.3.2wazReaaulsznevveariieelsunsu
= S . a9 o A & A
g 15unsy SUTFoundation 931111909311 m1.3 Gaiiduilszneuves
E4
Tilsunsunanasso 117
e UDLNY (Menu bar )
A4 A
e UDUMTOIND (Toolbar)
e Tab Explorer
e Job Explorer
e Soil Profile Explorer
e UDUADIUY (Status bar)

1 v J
. ﬂﬁ{']@]']\u!ﬁﬂ\i HWaaWs (Result windows)
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Menu Bar
Tool Bar

#: SUTFoundation - Nonames Proje;

Eile Edt Wiew 3SailProfile  Toals dow  Help

Result Wind
P RUHSAERS Sl kWES esut THndow

Project Explarer POl = Sample Pile
I Job-No. I Juob Name | Module Mame: I
O oot Sample_Pile SPILE [%
250 250
200 200
= / =
= y =
= 150 < 150
B v 2
E 100 % 100
i / g /
50 f 50 /
] 0
0.0 0.1 0.z 0.3 0.4 0.5 (1) 200 400 600 800
Head Deflection, m Maximun Moment in Pile, kk-m
Tab Explorer
&l &

Graph - Depth vz, Sw, Q5. Qb, Kt. | Lateral Report from COMEZ4p

Gsphobaesopiahdy Graph-stvs. pt M WA | 4

Foundation Analysis.und Gesign

| [& Project Explorer ﬁ Soil Profle Explorer

| Rready

|| 3> Open Project Complete |

Status Bar

Program Version

71U m1.3 dwmisvesaruilszneu Tsunsy SUTFoundation
Y 1 A
YA ML IEYAD (Tool tip help)

] % 4 o VA U
Jonnurremasd dvaz ldauTsunsy Fevzudauiod 19 dundsntlu uou

A ] Y ' A o [ A
wiovestloutoyanie Hdnyuzawaaaluzii m.4

Open Praject

517 m1.4 Yoanuaemaod 1% (tool tip help)
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File

uautNy (Menu bar)

Id To o 1 % 1 [
souwydudumadigmdalunsldauaieg Fadidulsznoudwaaslugli

Edit  View  Soil Profile

Mew Projeck  Chrl4+P
Project Description
Mew Job Ckel+1
Open Project...

Sawve Project  Chrl4+5
Save Project As
Reporter... Chrl+R

Exit Chrl+Q

tew Soil Profile
Edit Soil Profile

Remove Soil Profile

Import Soil Profile. ..

Export Soil Profile, .,

E-Manial

Tools

=

SUTFoundation Homepage

Contack ko Developers

About SUTFoundation ...

Window  Help

Edit Job Description
Delete Job |

_—

Pile Seckion Library

Options...  Chrl+0

m1.5 dulsgneuuaumy

Standard koalbar

Tab Explorer

Tile Horizonkally
Tile Wertically
Cascade

Arrange Icons

1 sample_Pile
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New Project
Project Description
New Job

Open Project

Save Project

Save Project As
Reporter

Exit

Edit Job Description

Delete Job

Standard toolbar

Tab Explorer

New Soil Profile
Edit Soil Profile
Delete Soil Profile
Import Soil Profile

Export Soil Profile

Pile Section Library

Option

Tile Horizontally
Tile Vertically
Cascade

Arrange Icons
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ud ludoyanquinz
audoyanguiny
o 9 Y Y
ihdeyangquinznngudeyadiglasins

v KX 9

3
uiindoyanquinziiugudeya
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Fonls Tugaud lvdeyanihdamuiy
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A 9 ] Aa L~
E-Manual - f amﬂmmmuaumanu%
=

Lﬂﬂu‘ﬁﬂlﬁﬂqmﬁ'ﬂlﬁﬂiﬂﬁllﬂiﬂ

SUTFoundation Homepage

Contact to Developers 19 Email Aaa avjﬁwm

About SUTFoundation

v d' o o

ﬂl@ﬂ;ljmﬂfl'lﬂUﬂTiWWUTIﬂiLLﬂiN
A A

UaULAI99ND (Toolbar)

o8] A10T118UAAIAIIIN m1.6

New Job

New Soil Profile Import Soil Profile FGM

New Project

Save Project Edit Profile

CFRUHR 2 E =S

I:ﬂ}' [ H _j,l..l | "Mew SEdit WDel -
Project description Open Project Reporter [-blete Pr

dl ) 1 = d’ A
g‘ﬂ‘ﬂ ml.6 AUHUILDSTIYAIDYAVDILLDUIATOIND

Export Profile

Pile Section Library

—+

'1:\' | @ | Lo '\%ﬂ
oﬁlej BCCAL ] SPILE ] Option ]

Tab Explorer

< o [ Y = [l .
Lﬂ1!!Lﬂ‘]_lff']ﬁ5‘]_lLlﬁﬂQﬂl@?;ljﬁi']ﬂﬁglﬂﬂﬂﬂl@ﬂllwuﬂ']u (Job) ﬂWEﬂuIﬂiQﬂ’]i (Project)

[

v 9 v
a9317 m1.7 wazuanadoyatuay (Soil profile) #3317 m1.8

u



Project Explarer R ox

[ JobH. | Job Name Madule Name
O om Sample_Pile SPILE
O ooz Sample_Bearing BCCAL
O ooz Sample_F1 1500
& | >

ARNURBIEEN Project Explorer
&, Project Explorer ﬁ Sail Profle Explorsr

5% m1.7 niive Project Explorer

u u

v
WU Aa

Soll Profle Explorer 2 x

| BHNo. | Ideniiication Location BH-Depl
O Sample BH-02 Unknown E
O o Loose sand Unknows 1500
OO 003 Khlong Samws b0l [ 2120
O ma BHATT Aswrns wwwnass 2570
0O o BHATT swesusmwan arwle 2950
& | >

; ARNURBIEEN Profile Explordr
&, Project Explarer b 5o profie Emlnre
———

51/ m1.8 ¥111190 Soil Profile Explorer

wrveaiyunlvdeyatu@u (Soil profile editor)

LEAIAIUN m1.9

#~ Soil Profile Editar for BH-001 K

510

- General Information -
Commentary :
Indentification - |Unknawn Unknavin
Location : |Unknﬂwn
Bl m [+ from ground)
TupDeplh] |dentification ] Mode Gildiy] I Grlweet] ] E Phi E W Ks

m1.9 1111199 Soil profile editor
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v v v Y o < . . .
ﬁu1‘i]f’)ﬁi]\‘l/l!fﬂ‘lﬁlﬂﬁﬂﬂ‘lﬂﬂﬂ!ﬁ“ﬂlu (plle section llbrary)

1erAIAa31N m1.10

¥, Pile Sections Library X
0 | Plensme |  FPielpe | Sknmoteisl |  Case | ‘widh | ClosedAes | Openfiea | O

515 Square Concrete [rough] Sohd 150 2250 250

002 ] Square Concrete frough] Sobd 180 3240 3240

003 52 Square Concrete [rough] Sohd 00 4000 4000

004 g Sauare Concrete [rough] Sohd 20 4840 4840

005 5% Sauare Concrete [fough] Soid %0 6760 5760

006 530 Sauare Concrete [rough] Soid 00 2000 3000

oo7 535 Square Concrete [rough] Sobd k0 12250 12250

008 S-40 Square Concrete [rough] Sobd 400 1600.0 1600.0

1] 545 Square Conceete [rough] Sobd 450 2,025.0 20250

oo Urknove Circle Corceete [rough) Sobd ang 502655 5,026.55

U

51/ m1.10 ¥111190 Pile Sections Library

o (% g’J a J
W vedmMSuAINIWINImasa1eg 1ulUsunsu (option)

HErAIAagUN m1.11

For Clay Layer

For Sand Layer

— Parameter of static formular for vertical pile

=r| Wertical pile FS and limit pressure Parameter of static farmu\ar| Matrial propertie 4 b|

Adhesion factor, o

Bearing capacity factar, Mo

Sand/Rough concrete :

Sand/Smooth concrete :

Sand/Rough steel :
Sand/Smooth steel :
Sand/Timber :

Jetted pile

Castiri-situ :

Small movement pile

Lange movement pile :

APl 19741 b
Skempton (19511 =

&g

0.00

it

0.00
EIE,

0.00

Rezet to Stag and Kulhawy [1954]

Eerezantzev et al., [1961]

Bearing capacity factor, Ng

517

ml1.11 %1¥{198 Option

Apply
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WNAIHTDISNA WU U (New job)

AR m1.12

New Joh
Suranaree University of Technology .
Foundation!
Analysiz | Design |
Bearing Capacity Single Pile FGM Module

Jab name | Module : |

Job description : | |

Date: 25f1'1;_2065__|

311 m1.12 %111919 New Job
Y 1 a ¢ Jd a . .
winasvadugansinnzilagllludnia (FGM - finite grid method

analysis)

LerAIAagUN m1.13
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FGM Module - [Test]

Actions  View Calculate  Close

A& BB A X FA VDAL D 2 3

IMode] | [Node] | [Element] | [Nodal Load] | [Soisp < »

~ Mode Analyze and Output

{%) Spread foating  Pile Footing

File Sec

0.00

o.on

v [ om | z

0.00

5 T 3
s
E

J 0.00

0.00

0.00

3191 m1.13 wihasvesTuga FGM

U

a d
WA IugamsIATZHa TN (SPILE — single pile analysis)

warAIAagli Al.14

® Analyse Module - [Test] B |

Si lation !
|KiBleRansitiesl] [Pie sestion] | [Head Load] | [Sail Piofle] | [Equation shd Dutput] |
rFile Elewatiors
Pile Lenath, [L] [m &
Top Height, (H) : e
-Bm ] Em
Ground Angle. [Ga : degres
3
15 1] 15
Batter Angle, (Ba) : degies
15 1] 15
Feady..
rConstuction yp
Diiven pile - |
| € Eack i[ Hext 3 ] i @ Calculate | l 38 Cancel ]

311 m1.14 wihvevesluga SPILE
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WA NgadHSUAMUIAUMAISUNIWUN MY (BCCAL — bearing capacity
analysis)

LerAIAagUN m1.15

% Analyse Module - [Test]

|iEeemainy] [Losd Dats] | [Sail Pioile] | [Equation and Dupui] |

Faoting Shape : %) Rectangular :
3 Circle - ‘ i
7 Ship 4D

Width, B : Cam [ [m
Length, L : @IL]

Focting Depth, Df: | 0.00 I,m :l

(‘ Back - | o Calculate |
= 9 1
31U m1.15 ¥ihaevesluga BCCAL

winvedlugad11SueanuuUg U MR (ISOD - isolate footing design)

1erAIAagl mi.16



SUTFoundation - [Test]

M [Pedestal Typs] | [Load Datal | [Design Load Fal:ll;l;%” |5ervice Load Factars] | [Suil Profile] | [Reinforcement Da b

Finiirnrn %/idth. Brain :
Maximu ‘width, Brnax
Minimum Length, Lmin :

M aximurn Length. Lmax
“width [ncrement, Bicr :
Fiatin, L/B

Masimurn Thickness, Driin
Thickness Increment, Dicr

Depth of Footing, DF

[ o0 [
[0 [ (7]
[ J[m ]
[om |m ]
[ 0w [[n ]
[ o
I P
c [05 n &
[ o fn o]

Isolate rectangular footing design

3

U

| o Design |

11 m1.16 wihvevesTuga ISOD

Manual-19

HiNvelugad115eenILUFIUIINTIN (COMBD — Combined footing design)

1erAIAagN m.17

SUTFoundation - [Test]

M [Pedestal Type] J [Load Diata on Left Column] | [Load Data on Hight Calumn] | [Design Load Factors] | [Sewvice Lo 2

Footing Length. L1
Footing Length, L2 :
Footing Lenath. L3
Minimurn %/idth, Brin :
M aximum Width, Bmax :
“wiidth Increment, Bicr

Mirirnurn Thickness, Dmin

Thickness Increment, Dicr :

Depth of Footing, Df -
Dead 5L (Surcharge) :
Live SL [Surcharge] :

[ 10 ] 5]
[ 0 ]» B
[ 10 ] )
[ 20 ]» [
[ <0 Jn 5]
[ o0 ] [
CE T P
[ & ] &
[ 120 5]
[ 20 ]

Y

31

{ Back

[ o Desion |

1 m1.17 wivheevesTuga COMBD

ancel
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ﬁﬁ1ﬂl®ﬁi?~lgﬁﬁ1ﬁ%ﬂﬂﬂﬂ!l‘l.l‘l.lgﬁ-!ﬂm!‘w (MATD - mat or raft footing design)

AR m1.18

# SUTFoundation - [Test]

M [Column Detais] | [Logd Details] | [Design Load Factors] | [Servise Load Factars] | [Soil Prafile] | [Risinfaroement [ &

Mat footing design
tat Footing Width, B : 8.00 D |”:
Mat Footing Length, L : E D El

Mirirurn Thickness, Drin : EI El '
Thickness Increment, Dicr: | 0.05 D
Diepth of Faating, DF : [0 [m =]
Dead 5L [Surcharge) : @E
Live 5L [Surcharge] - El

<o ] [evs

311 m1.18 wihvevesluga MATD

u

Hinvedlugad 115 ueanuuUg M I TN (PILED - pile footing design)

1erAIAagN m1.19

=" SUTFoundation, - [Test]

Mumber of Piles : | 4Files o

Congtruction type : I@

File Length, [L]: m

Top Height, [H): Lo fm Ij”i F\i

tinimum Thickness, Dmin : |m_—'| s s

Thickness Increment, Dicr: | 0.05 B |:| Top View
Depth of Footing, DFf ; Im_—-l {'T’{

311 m1.19 whvevesluga PILED
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a
UNN 2

MwsnvesldsunsuuazmsIF U IS

& o 99 ¥ & Ay &
Tuuntivzuunihdlamunms e lilsunsusazmasuadalasanis (project) A3
33| 3 [l =

usnuuuiuluaeuedazden
<3| 4 ' a 4
T1J5un33 SUTFoundation aiifuieriiounsosilenwod 14 1Usunsulumsingizs

< . £ 9q ¥ A o Y '

1az0enuUUNUFIUNIINUUDIEINTATING (project) FadIFamisamiuiadonudoslunis

ponuuudng Tnsams Idedrdase TaserdeTugandamsen 131 uTsunsuasgii a2

FGM MODULE

ISOD MODULE

SPILE MODULE

COMBINED
MODULE

BCCAL MODULE \ /
‘ < MATD MODULE

PILED MODULE

REPORTOR

/

Calculation Report

717 2.1 Aansianuveala)sunsy SUTFoundation
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b4 A v
Yo A a Y Y (Y

9
IﬂfJélTuﬁ]f’J‘Llﬂ15ﬁNWHﬂJ@QTﬂiLLﬂiNﬁTNﬁﬂGﬂﬂﬁWT‘UllﬂﬂQu 19 13N > aINNVdNAY U

k'

2.

AuAY Soil profile editor > #319%03ya Input volaalugamaq #i 1)sunsuldvamson 1314 >

o o v ¢ 3
Tsunsahimsanna > naasdeyanaansiiluns vl esig uazgil > o

I o

Y 1Y Y o 4 [ dy
ﬂTiﬁiNiTENTLl"lnﬂNaa‘W‘ﬁ‘VIﬂ?ﬂ’)ﬂlllﬂﬁnﬂiﬂﬂflﬂiﬂﬂ@TﬁﬂIﬂJﬂa Reportor Tu@au

1< Y 9y A Yy Y Y a 4 [ :Jl o a 4
T uﬂ?ﬁiTQiTﬂQTu‘ﬂEi“]f@]0\1ﬂTii]gWﬂJWLLagﬂiU@NﬂTﬂTQ"] VDNNITUINDT

Q' E% U

2.1 Budununsniullsunsy SUTFoundation
A3 uansasu14Tsunsu SUTFoundation 14§ tunouse Ui
. Fuaeuiil - 191g11/5un5uTAs Window Start menu > Program option >
SUTFoundation program group > SUTFoundation lonou wsend ﬂ‘ﬁ

SUTFoundation loney B8 1y Deskiop 15 1ngueinedegili m2.2

SUTFoundation - Nonames Project
Fle Edt Wiew SolProfle Tools Window Help

eFRUVHSEEES Sl BRSNS

‘ Project Explorer 2 x

[ Jobto. | Job Name [ Module Name |

<

&

[& Project Explorer ‘ ﬁ Sail Profle Explorer

Ready. »> None Build 1.0.21

v
o

3191 m2.2 Yumeumsiing lilsunsu



SUTFoundation - Nonames Project.
Ele Edt Yew SolProfe Iools Window Help

e B'@j H‘&‘Vrz&& D

‘ Project Explorer

[ bt | Job Name [ Module Name

2]

[& Project Explorer | ﬁ Soil Profie Expiarer

Ready. »> None Build 1.0.21

v
o

A = ] S a v
E]JV] m2.3 ﬂ]um@uﬂqiﬁﬂﬂﬂl@ga%u@u%qﬂﬁquqJ@Ha

9 9
o« dunouil 3 - HendoyaruausngudeyavesTisunsy

uuuuu

2

iy Flecent
Documents

©

Deskiop

E/'

My Documents

®

My Computer

§ File name: [Bangna-bhin - Oy 1
My Metwark  Files of type: |80 Data Bsse File [*scb] | Cancel
s T~ Open as readorly
<)

[& Project Explorer | ﬁ Soil Profie Expiarer

Ready. »> None Build 1.0.21

A A Y :Jl a
7UN m2.4 m3@enveyaduay
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v
o

A ~ 9 <
o  UYUADUN4 — 1,5ﬂﬂ“lﬂuﬂamieemmmmwu

SUTFoundation - Nonames Project.

Ele Edt Yew SolProfe Iools Window Help

eFRUHSEE®Z S &if

Sl Profle. Explarer 2 x

[ BHNo. | idertiicaion |  Locaon | BH-Depth |
O o Bangna BH-01 WY 30.00

[

[

& Project Explorer ﬁ Soil Profie Explarer

Ready. »> Import Database File Completed Build 1.0.21

JUN m2.5 ﬂmsﬂﬂ“lﬂmmmmu
o - ) 1 ' v
o duaoud 5 - Houdoyavewnuanlvnidawdonis

SUTFoundation - Nonames Project |- [=]]
File Edt Wew SolProfle Tools Window Help

CFREHE2EESS ¢ amWITNY

Sail Profie Explarer 2 x
[ BHNo. | idertiicaion |  Locaon | BH-Depth |
o1 Bangna BH-01 s 3000

Job Info.

Suranaree University of Technol
Foundation’®
Jobname: [Examplel.] Zj( :) Module: |5F1LE

Job description: [Single Pile Analysic

Date: [07/12/2005

[

& Project Explorer ﬁ Soil Profie Explarer

Ready. »> Import Database File Completed Build 1.0.21

s m2.6 ﬂmsﬂﬂ“lﬂmmmmu
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SUTFoundation - Nonames Preject
Ele Edt Yew SolProfe Iools Window Help

CFREHE2EESS ¢ amWITNY

Sl Profle. Explarer 2 x

g

O o Bangra BH-(

Analyse Module - [Example1.1]

Single Pils Calculation

[Pl Properies] | [Fil section] | [Head Load] | [Sol Profie] | [Equalion and Ouiput] |

- Pile Elevation

Pile Length, L) 80 -

Top Height, (H] : 0o m =

Ground Angle, (Ba) [ degres

15 0 15

Balter Aingle. (Ba) 00 degree

15

Constuction type

Diiven pile M

@ o Coloulale

[ & Back

|

Cancel J

< i

& Project Explorer ﬁ Soil Profie Explarer

Ready. »> oLaunch is start Build 1.0.21

s m2.7 ﬂmsﬂﬂ“lﬂmmmmu

v
o

A A Y o 3 Ay
e  UVYUADUN 7 — DTN UUINALT UUNNADINTG

SUTFoundation - Nonames Project |- [=]]
File Edt Wew SolProfle Tools Window Help

CFREHE2EESS ¢ amWITNY
Sl Profle. Explarer 2 x

# Analyse Module - [Example1.1]
O o Bangra BH-(
Single Pl Calsulstion
[Pl Propertes] [Pl section] | [Hear Laad] | [Soi Frofie] | [Equalion and utput] |
From Top | Type | SkinMaterial | Case [ widh | Afclosedt | Afper) | Plclosed] |
0 ,Pil W sauare Concrete (rough) Sold E 12250 12250 1400
Pile Section Library X
[0 [ Flename | i Wi
{1 are; olid {1
Square Concrete [1ough)
Square Concrete [1ough)
Das Example 11.4 Cicle Steel [smooth)
2| =
fsAddSE@ -
[ € Back Next )@@cta\cu\axe ]
< il

& Project Explorer ﬁ Soil Profie Explarer

Ready. »> oLaunch is start

Build 1.0.21

s m2.8 ﬂmsﬂﬂ“lﬂmmmmu



v H
o =

4 q’/’ v I oy o
o  UYUADUN 8§ — Lﬁf’)ﬂﬁ@ull\?ﬂT{E:jﬂ5Qﬂlﬂﬂﬂ31ﬂlﬂlla$u1ﬁuﬂﬂiinﬂ

SUTFoundation - Nonames Preject
Ele Edt Yew SolProfe Iools Window Help

CFREHE2EESS ¢ amWITNY

Sl Profle. Explarer 2 x

P Analyse Module - [Example1.1]
O o Bangra BH-(
Single Pile Calouztion
[Pie Properties] | [Fil section]  [Head Load] | [Sal Profie] | [Equalion and Ouiput] |
Fies Head Cases and Waik laad
p e <l D%
M i
e H Em-@
: Kh-m
m -
KN/ v
v ¥
s
2 B
— "
[ € Back Nest k@@c[a\cu\ale ]
2] il

& Project Explorer ﬁ Soil Profie Explarer

Ready. »> oLaunch is start Build 1.0.21

U m2.9 ﬂmsslﬂ“lﬂmmmmu

9 ' 9
v = A 9 Y =y

o Jupouh 9 - @endoyatuaun laeninaingudoya

SUTFoundation - Nonames Preject

Ele Edt Yew SolProfe Iools Window Help

CFREHE2EESS ¢ amWITNY

Sl Profle. Explarer 2 x

P Analyse Module - [Example1.1]
O o Bangra BH-(
Single Pl Calsulstion
[Pie Properties] | [Pl section] | [Head Load]  [Soi Profie] | [Equation and Duiput] |
| TopDepth| Identficstion |  Mode | Gidy | Giwet | C | P | E [ v [ ks [
00 BB Medchy Undianed 1501 1962 3000 00 9000 050 0
20 EESoktclay(CH)  Undained 1521 1766 1768 0o 5300 050 0
150 FE Medclap(CH)  Undained 1638 1766 3320 00 950 050 0
235 EESificly(Cl]  Undaned  18B4 2080 13400 0D o0 oso 0
250 Meddensesan  Undianed 1962 2158 000 3|0 000 033 0
300 Densesand  Undianed 17286 1962 000 40 4000 03 i
Scil Explorer Lit: [BH No 00T iz %'-® Gw: [ 00
[ € Back Next )Q:]@cta\cu\axe ]
< il

& Project Explorer ﬁ Soil Profie Explarer

Build 1.0.21

Ready. »> oLaunch is start

s m2.10 ﬂmsslﬂ“lﬂmmmmu
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D.

v
o

A a d
o  UYUABDUN 10— LTUNITUATIEH

e e —

Ele Edt Yew SolProfe Iools Window Help

BEEES SLaBIN

Soil Profle. Explorer

Bangna BH-

[Pie Properties] | [Pl section] | [Head Load] | [Sol Profie]  [Equalion and Ouiput] |

Analysis Fleport and Graph

Input report

Summary Dutput report

Verical analysis

Effect of constiucton type te Phi &t pile fp
(Poulas, 2007)
Lateral analysis

ertical analyeis resul
Calculation report
Graph File Length vs. Qu

Limt deflection at pile head for [ 333300 m Lengthimit: | 000 [m -

stop un
Graph - Depth vs. sigma, Os Ou, Settiment
Loteral analysis result

Calculation report fram COME24p

Graph - Harizontl Ioad vs. yt. M

Graph - Depthvs. yt, M, VR

ql Cancel

€ Back Mest ?4]

S5 —

& Project Explorer ﬁ Soil Profie Explarer

Ready. »> oLaunch is start Build 1.0.21

s m2.11 mig'mﬂ“lﬂmmmmu

{ a d
o UUABUN 11— WAMIAATIEH

SUTFoundation - Nonames Project - [Example1.1] ]
B Fle Edit Wew SolProfile Joos Window Help -2
BEES Qnd AN
‘Pm;ecl Explorer 2 x ‘
[ ybtio. | Job Name [ ModueName | g o = S & 10 i, etk
o0 ExamplzT.1 SPILE \
5 l
3
; \
£
£
E
&
< i ]
Deflection, m Moment, ki-m shear, kay Sol Resistance, kpa
[& Project Explorer | s soi Profe Explorer Graph - Depth vs. Sv. Os. 05Xt | Latersl Analysis Resul from COMB24p | Graph-Hvs gt M Graph-stvs. w MOV.R [«

Ready. »» oLaunch i stop. Build 1.0.21

s m2.12 mig'mﬂ“lﬂmmmmu



SUTFoundation - Nogasasbazee: t - [Example1.1]
T T R

@ (Z gl@ K 1 e kEdu hDe\ 3‘& i '@\ % %@

Project Explorer 2 x
[ dobto. | Job Name [ Modue Name | ot o = Sl = 100 12
o0 ExamplzT.1 SPILE \
5 l
3
; \
£
£
E
&
& J &
Deflection, m Moment, ki-m shear, kay Sol Resistance, kpa
P Project Exploer | b S0t Profle Expiorer Graph - Depth vs. Sv. Os. 05Xt | Latersl Analysis Resul from COMB24p | Graph-Hvs gt M Graph-stvs. w MOV.R [«
Fleady, »> alaunch s stop. Build 1.0.21

3N m2.13 ﬂﬁwﬂﬂ“lﬁﬂmmmmu
d' v 9
o duaoud 13 - Joudoyavoslnsimsndesnis

EIE

B fle Edt Yew Soi Profie Iools Window Help

Q(X [:ﬁl@ H‘E‘Wewksm KDl ‘» 3\&i'@\§\\a

Project Explorer 2 x
[ dobto. | Job Name [ Modue Name | ot o = Sl = 100 i 12
O o Examplel.1 SPILE \
SUTFoundation
Project name : [Sample project <::|® /
Projsct description
o
Client: [SUT
Engineer : [SUTCrvl
o 1)
& J &
Deflection, m Moment, ki-m shear, kay Sol Resistance, kpa
P Project Exploer | b S0t Profle Expiorer Graph - Depth vs. Sv. Os. 05Xt | Latersl Analysis Resul from COMB24p | Graph-Hvs gt M Graph-stvs. w MOV.R [«
Fleady, »> alaunch s stop. Build 1.0.21

s m2.14 ﬂﬁwﬂﬂ“lﬁﬂmmmmu
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9
v 2 9/

~ A J o R
e  UYUADUN 14—ﬂ@usﬁ®1wa1ﬂﬁi’)\1ﬂ'ﬁﬂu1ﬂﬂ

Save Project
0 -q0 / 100 - 1] 2p 2

Savein uExamp\e - & ®erE-
" (CAExample 4.4
;5 [ Example 4.4.5fp
by Flecent

Documents
-
€]

)
)

U

My Documents

@

My Computer

File name: [Exarplen 1| <,‘j@ smeg; [3).
My Hetwork,  Save as bype: [ SUTFoundation Project File [sfp) =] Cancel

P i ]

e
EAS

Deflection, m Moment, Ku-m shear, ki ol Resistance, kPa

P Project Exploer | b S0t Profle Expiorer Graph - Depth vs. Sv. Os. 05Xt | Latersl Analysis Resul from COMB24p | Graph-Hvs gt M Graph-stvs. w MOV.R [«
Fleady, »> alaunch s stop. Build 1.0.21

3N m2.15 ﬂﬁwﬂﬂ“lﬁﬂmmmmu

3 ~ A o = < 9 o ~
o  YUADUN 15— LN@UHTIﬂLﬁiﬁ]i]g‘]JiTﬂQWH']ﬁ]i’)ﬂﬁuﬁﬂﬁﬂluzﬂ’ﬂ m2.16

(=]

View Sol Profie  Tools Window Help

Q(X [:ﬁl@ H"}“Newkﬁﬁu KDl ‘» 3\&ﬁ$\£\\a

Project Explorer 2 x
[ dobto. | Job Name [ Modue Name | ot o = Sl = 100 12
o0 ExamplzT.1 SPILE \

5 l

B8l suTroundation 9]

é 1) Seveproject complete.

E

8 mﬁ ©)
& J &

Deflection, m Moment, ki-m shear, kay Sol Resistance, kpa

P Project Exploer | b S0t Profle Expiorer Graph - Depth vs. Sv. Os. 05Xt | Latersl Analysis Resul from COMB24p | Graph-Hvs gt M Graph-stvs. w MOV.R [«

Ready. »» oLaunch i stop. Build 1.0.21

‘]Jﬁ m2.16 wm%ememmmmm
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e YuAoUN 16 — M0N0 1USUNTY

SUTFoundation - Sample project - [Example1.1] [BEE
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[ @ I a
o wU2sVRIANNAWTUA Tathana (kPa)
' o o ] a P A v
msudasmizedmsumstloudeyalumsinszvuazeenuuy iedesmsilou

Y Aa A& Yy v o ) Y o '
51]@3;!@‘1/]111’?1!’3EJ@]N‘l]1ﬂW1!’JEJW‘LlﬂTHﬂJTQﬁuﬁTNTiﬂﬂTl‘lﬂﬂﬂiﬂ@]’J@EJN

U



Manual-32

fwial,Py=|  0.00 kN [=]
. . . kg
Harizontal in = axiz, Hx = _ Q.00 et
Harizontal in z axiz, Hz = _ Q.00 _ .kN
‘width, B - 300 [ o koment around =-axis, Ma = _ Q.oo _ Ep
Lenath, L - [ oo m Moment around z-axis, Mz = Q.00 kM-
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3.1490a Nﬁaﬂjaxﬁﬁq (material properties)
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v S a . o d & 9 o a o
ﬂlayjaﬁvUQuﬂluTﬂmﬂm SUTFoundation mm’iaﬁ]mﬂmﬂuﬂlayja%uﬂuﬂlmm

v < 3 a o
1QuUIZ (borehole) Hazdany 1Alugudoyadu (soil database) amnsatinnldanldazan

Y 3 a Y
Tagvoyaduanziliznouniy

3.22m3aeoyaruau (soil profile)
Y
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] 9
AUNONDIDITTAUGITAVOIFUAY
] 9
FoUDIFUAY (identification)
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¥ SUTFoundation - Nonames Project

File Edit Wiew Soil Profile  Tools Mew Soil Profile

P REHSHEER S 9

[ Project Explorer | |
| Job-Mo. | Job M ame | Module Mame |

v v 9
3191 m3.5 masuadedeyaduaurIuNIg Toolbar

o 2191g1190 Profile Editor Failwivouaz1oazideangii m3.6

v v 4 2
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#+ Soil Profile Editor for BH-001
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MIBTUYINNIAN |
arnrmentany

Indentification ; ||_|nkn0wn ~ | I pknawn /
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MUK UITIQNIDIE |

TopDepth] | dertification \J Maode ] Grdm [ Giwer] | C ! Phi E W Kz

- General Information - ‘ldii’]ﬂf,jmﬁlw

szauihlanu

= a & a
INNTUHAU uﬁ"lwuﬂu

& Add Remove w2 Edit ® Diraw Profilg & 0K 38 Cancel
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¥ Soil Properties

0 [Bm]
General | Strength Parameter | Stiffness |
-General Propertiez - Bazic Properties
Identiication : [Urknow Yoy [ 000 ki3 =]
Type: (" Sand & [ iUndrained 'I
il Yo | 000 [knjma -]
Top depth : I 0.00 Im vi
Commentary :
I € Back H Mext 3 ] I ¥ 0K ” 38 Cancel ]

9
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N

@20813n3a 3 19T UA UL NG 1Y

Yy =15.01kN /m’
Vo =171.25kN | m®

¢=30kPa  E=9000kN/m’
$p=0° v =0.50

Yy =1521kN /m’
Ve =17.86 kN / m®

¢=17.66 kPa E =5300 kN /m’
$=0° v=0.50

V4 =16.38 kN / m’®
Ve =17.66 kN / m®

c=332kPa E=9,950 kN /m"
$=0° v=0.50

Yy =18.64 kN / m’
Vv = 20.60 kN / m®

c=134kPa E =40,000 kN /m’
$=0 v =050

Vi =19.62 kN / m’
Vi = 2158 kN / m’

c¢=38kPa E =30,000 kN /m’
$=0 v =050

0.0
Medium clay
20
Soft clay
150
Medium clay
235
Stff clay
250
Medium dense sand
300
Dense sand
350

Y =17.60 kN /m’®
Voo =19.62 kN / m®

c=41kPa E =45,000 kN /m’
$=0 v =050

v 9
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YUNDUN 1 - AAN Menu bar > Soil Profile > New Soil Profile %311511‘1413!}1%6

Soil Profile Editor ﬁﬂg‘ﬂﬁ m3.8

A

Yuaoun 2 - lddoya Forquiaiz, Auniarquaiz, Aefiiemuay

A

o

Yunoud 3 - laszduinldau (GWL) = 2 ias

%+ Soil Profile Editor for BH-002

- General Information
P Cammentary 2
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N
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A
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' Soil Properties

0 B

General | Strength Parameter | Stiffress |

- General Properties - 1 r Basic Properties

Identification : [Med clay {5 Fay | 18501

Type : (~ Sand & |:|<z| Undrained
<A hoa [T25 a0 ]
Topdepth: [ 0.00 * -

/N
Commentary : =y sfaangavnm < 9

- ( Back ’ Met ) 1‘0:-5[ o 0K ” anncel ]

v
=

33 [ a do w a 1 ]

o Yumaun 10 - lasmsiiwesdsdumuusanouvedau laun v
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¥ Soil Properties
E— B

Gereral | Stength Parameter  Shiffness |

Choose Stiffness Parameter

% Elastic moduluz and poisson's ration

E frefl: | B,DDD.DZ::: R |
1000 10000 20000 30000 40000 50000

vipu): [ 050 '
025 0.30 0.35 0.40 0.45 050
= Modulus of Subgrade Feaction
e |
10000 50000 100000
i ‘ Back I| et ) | I o DK@ x Cancel J
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#+ Soil Profile Editor for BH-002

- General Information

Cormentary :

Indentification : |Sample BH-01 | Unknown

Location : |L| nknown |

Gl m [+ fram ground)

[ | TopDepth| Identiication |  Mode | Giidw | Giwetl | © Fhi

i oo 'Medclay@ Undiained  15.01 725 3000 0.0
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& a Ay & a o A 5 7 ¥ a o
e UYUADUN 12 - L’illﬁ’iN“lfuﬂuﬁlmm)nlﬂ Tﬂmiummmﬂm@ 4-13 9NAIN

Taonlaeumszaunniiausuduvosrudmilu 2.0, 15.0, 23.5, 25, 30, 35
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#+ Soil Profile Editor. for BH-002

- General [nformation
Commentary :
Indentification : |5 ample BH-01 | |Unknown
Location : |Unkn0wn |
GWwL - 20 m [+ fram ground)]
| TopDepth |  Identiication | Mode | Gifdy) | Giiwen | C Phi E y K
D 0o ﬁ Med clay Undrained 15.01 17.25 an.aon 0o £,000 a0 i}
D 20 -H Soft clay Undrained 15.21 17 .86 17 BB 0.0 5,300 050 I}
D 15.0 ﬁ Med clay Undrained 16.38 17 BB 3320 oo 9,950 0a0 I}
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D 250 Med denze sand Drained 1962 158 0.oo 380 30,000 &0 I}
O 300 Denze Sand Drained 17.60 1962 0.oo 4.0 45000 050 I}
D /.0 Denze Sand Drained 17.60 1962 0.00 1.0 45,000 0.50 1}
& 8dd  Remave =L 28 Edit W 0K ] [ 58 cancel ]
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Sample BH-01 3
2m Med clay
am Soft clay
15m Stif clay
Sm Med dense sand

31U m3.13
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1. iieardretuduly Soil Profile Editor (30130017 adnilu OK suaun 1
Y 9 ]
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] 9
m3.14 Fusrannsaduaulu Project ldgaga 99 Joyya

¥ SUTFoundation - Nonames Project

File Edit View SoilProfle Tools Window Help
e RUHI®EERS @
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BH-MNo. I Identification 1 Location ‘ B
D S ample BH-01 Lk niown
Add Profile, ..
dit Profile...

Deelete Profile. .

710 m3.15

1 1 Y 1
1AINANTN Edit Profile. .. ¥50AanN¥09 BH-No Y045 UAUNADINITUA 1vidn

a A -
fADNN Toolbar > “Edi

* SUTFoundation - Nonames Project

File Edit Wew Soil Profile  Tools  ‘Window Help
¥ ROHD®E

Soil Profile Explorer
BHMo. | Identficaion | Locaion | Bt
O Click |5 ample BH-01 Unlknovn 1

71U m3.16

v Y

Y . o 4 a Av a a 9
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2
Usnguuyaail

u

Sail Profile Explorer

| BHNo. | Identification Location B
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Add Profile..,
Edit Profile. ..

Delete Profile. .. [:
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"™ SUTFoundation - Nonames Project

File Edit “ew Soil Profile  Tools ‘Window Help | Del Soil Profile
P RUHD®E %

Sail Profile Explorer n X

| BHMo. | Identiication | Location | EH-Depth |

IR Click ample BH-01 Unknown 35.00

31U m3.18

9 9
v v A

mstufindoyargauoz 1ilu Soil profile database (*.sdb) 1 1da i unoUAN]

[ F4 v [
1. AAnT Check box HFUAUNADING 11 Soil profile explorer 931/#1 m3.19

| BHMo. | Identification Location BH-Diepth
om Sample BH-01 Unknawn 38,00

31N m3.19

- - 4
2. AANN Menu > Soil Profile > Export Soil Profile n3enani Toolbar > "%
3. v2131ngwthee Export Soil Profile 1¥idenTndinnsfdoanis, lave lvah

9 = Y X U o ~
A9INITUNN 102930 A1Jy Save A1 m3.20

Export 5oil Profile
Savein |@Pruf\|e Data <,z:| = cf B

3 () Example

4 rj ALY
Iy Fecent Cuma
Documents f_’] bk

&

]

esktop

>

Iy Dacuments

@

My Commputer

@

My Network, Save as lype | Soil Data Base File (" 2db)
Places

File name: lSampIe_Bnrahn\E] R‘S‘ave _
:_J Cancel

{ 7 oajl a 1 -4
311 m3.20 wihvetiuiindeyaduaug g
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v 14

m3ihgudeyatuAY (Soil profile database) 191g Project 111 1Ad il
1. A@N Menu > Soil Profile > Import Soil Profile %30 Toolbar > é&

s P 4 s
2. azlsngnii19e Import Soil Profile 1¥iden Inldnesndoanis, aene lulan

9 Y =X U o A
A94N13 Import 11AI99AA1N Open A1 m3.21

Import Soil Profile

Lack in |\_") Profile Data < ¢ cf B
; () Example
4 123 gauane
My Recent (wma
Documents @

Sample_Borehole

@ L j:] test

My Commputer
“;il File: name: |Sample_Bnrahn\E ﬁj,:l Opy LL]
My Metwork,  Files of ype: |50\I Data Base File % sdb) ﬂ Cancel
Places

™ Open as read-only

71U m3.21
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WU Aa

Y

dregamsadeteyaruduandoya SPT

k'

Vi =15.01 KN/ m’
vy =1725kN/m’

wet

60

E =9000 kN / m’
v=0.50

Y =17.86 kN I m’
Ve =17.86 kN /0’

S, =1.2 ton/m’

E = 5300 kN / m’
v=0.50

Vi =1821KN [ m’
Ve = 1821 kN / m®

E=9,950 kN / m’
v=0.50

Vi =20.60 kN /m’
Ve = 20.60 kN / m®

E = 40,000 kN / m’
v=0.50

Vi =21.58 kN /m’
Vi =21.58 kN / m’

E =30,000 kN / m*
v=0.50

Vi =19.62kN / m*
Vo = 19.62 kN /0’

0 =10
0 =21
Ny, =32
N, =55

60

E =45,000 kN / m’
v=0.50

0.0
Medium clay
2.0
Soft clay
15.0
Medium clay
235
Sff clay
25.0
Medium dense sand
30.0
Dense sand
35.0

v 9
JUN m3.21 UAAIFUAUVDINQUINIZAIDEN
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1. Aan Menu > Soil Profile > New Soil Profile ﬁ]zllﬁsllﬁffni’) Soil Profile Editor

2. lddoya Fonaueiz, Auniaigunz, Aefuieuau

u Q

4’ Q' oaj a 9 =\ 9 [ d'
FNBDINNTUAULUN ﬁ]%ﬂﬁuYﬂ@L!ﬁﬂﬁ@@ﬂNWﬂ\igﬂ'ﬂ XX

)

5. ld¥e%uAu = Med clay

A

Y
v Aa I
6. taandszanyuauilu = Clay
= a J .
7. 1@0ANIAATIZHI ULV = Undrained
[ Y Y Y
8. laszaunnAIAUETUAUYDIFUAUTUIL = 0.00 m
' Y Y Y
9. lam1eFUUNUYDITUAUT UL

[ 1 osl v Aa A (% °y 9 (% :l Y =R a d'
10. lamnursimtnaumieszaviwas ldszaui ud199nani Next

E— B
General | Strength Parameter | Stiffness |
General Properties - Basic Properties
Identific:ation : M ke, ]W
Type: ( Sand & CI@M Ve IW

Tepdepth: [ 0.00 « -
A—

Commentary [y edaangann < 9

& Dack [ Mext 3 lE—ﬂ [ @ 0K H 3 Cancel ]

31 m3.23

11. 8N Checkbox — Use N-Value for link to other parameter ieideniag 19m
4 o 1 a do o
N-Value (o111 11 19mamsiimesta
12. ld1 N, =8 udanaily Enter

13. Tsunswazfuame ¢, eenulidazUi xx
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¥ Soil Properties %

14.

15.

16.

17.

18.

O R
General  Strength Parameter | Stiffness \
| S Ik SHff | % S| << Hard s >
- . . . . . . .
N(ED): 8 <j — 1
] 10 20 30 40 50 B0 70 80 90 100
N': 3
DIV Lz M- alue for link to other parameter [ Conrect FED T e to I pres J:, 3 k
cliell; 0 50 100 180 200 250 300 350 400
: I ;
phi [ref] 0.0 !
0 5 10 15 20 25 30 35 40 45 50
’ ‘ Back ] ’ Mext ) ] ’ @ 0K ” “ Cancel ]
A
71U m3.24

Fmumnadmesanmunsa 15 deusmudniumsatedoyaiudu
Lmuﬁyugm E =9,000 kN/m’ > v =0.50 > 0K

?'fm%’usf;”uﬁwf;”ucsi@"lﬂ Add > Identification = Soft clay > Type = clay >
=17.86 kN/m’ >

wet

Mode = Undrained > Top depth = 2.0 m > y, =y
Next > c¢=S§, =12 adn Unit > tm® > $=0° > Next >
E =5,300 kN/m’ > v =0.50 > OK

?'fm%’usf;”uﬁwf;”ucsi@"lﬂ Add > Identification = Med clay > Type = clay >

Mode = Undrained > Top depth = 15.0 m > y, =y, =18.21 kN/m® >

wet

Next > Use N-Value for link to other parameter > N, =10 > Next >
E =9,950 kN/m’ > v =0.50 > OK
dmTuruautuae 1 Add > Identification = Stiff clay > Type = clay >

Mode = Undrained > Top depth =23.5 m> y,. =7, =20.60 kN/m® >

wet

Next > Use N-Value for link to other parameter > N, =21 > Next >
E =40,000 kN/m® > v =0.50 > OK

9
dmfudunite msulasa N liidudmnnimessidesdiuniuns

ayg

A o d 9 a FY % a
ROUTNTUABINITUINAVDIANWAUNAN UL SETNTAY Tﬂﬂ?ﬂlﬂiﬂ
a519'1dTaenan Add > Identification = Med dense sand > Type = sand >
Mode = Drained > Top depth=2.0m >y, =7,, =17.86 kN/m® > Next

wet
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19. A@N Checkbox — Use N-Value for link to other parameter iazAan Correct
N o N ffedfuudnavesanuidunaiuiszdns udaldan

' =251.61kPa
20. Tdf N, =32 uédnatlu Enter Tsunsuagdnnme 4, oonulias

31U m3.25

¥ Soil Properties -
EE— [

General  Strength Parameter | Stiffress |

W loose| |Laosel Medium desnse | Dense |
(G 'ﬂ:l : ' i ' 1 ' ' ' ' ' i
] 10 20 30 40 50 (=11} 70 a0 30 100
N': 20
j‘>7 Uze M-Y alue for link to other parameter W Correct NBO to M' due to averburndsm pressure Cl':, 1| 25181 <:|
f 0o kP 2
AR, : 0 B0 100 180 200 250 300 350 400
phi [ref] : !
] 5 10 15 20 25 3o /40 45 50
[ € Back ] [ Mext 3 ] [ @ 0K ” 3 Cancel ]
A
3 1N m3.25

21. E=5,300kN/m’ > v =0.50 > OK

22. AT ‘f;j UNT Wﬂ‘f;juﬁ 911 Add > Identification = Med dense sand > Type =
sand > Mode = Drained > Top depth=2.0m >y, =7, =17.86 kN/m’
> Next > Checkbox — Use N-Value for link to other parameter > Correct N
to N' > o' =30556kPa > N, =55 > E=45000kN/m’ >

9 v
v =0.50 > OK a2 lddeyaduauaagili xx



#+ Soil Profile Editor for BH-001

1 General Infarmation -
Commentary :
Indentiication : S ample BH-02 Unknawn
Location : |Unknnwn
Gl 20 m [+ from ground)]
| TopDepth | Identification | Mode | Gildy) | Giwetl | C Phi E Y Ks
O 0.0 s Med clay Undrained 180 17.25 52.32 0.0 5.000 0.50 1]
O 20 u Soft clay Undrained 17.86 17.86 1.77 0.0 5,300 0.50 1]
D 15.0 s Med clay Undrained 18.20 18.20 B5.40 0.0 9,950 0.50 1]
O 235 i SHiff clay Undrained 20,60 20.60 137.34 0.0 40,000 0.50 o
O &0 Med denze Sand Drained 2158 2158 0.00 334 30,000 050 1]
D 300 Dense Sand Drained 19.62 19.62 0.00 36.39 45,000 0.50 1]
MR =0 Dense Sand Drained 1962 1962 000 3639 45000 050 0
£ Add Remove L @ Edt % Draw Piofie o K ] [ 3 carcsl |
'
‘]J =
3UN m3.26

Manual-51

e M350 Library lumsyisadra¥udu lu Soil Profile Editor 3 Library d1115U

[ 3 Y Z a = Y A Al
#ralunmanudeyatuau awsaizenlylasaaniiu

Profile Editor ﬁﬁgﬂﬁ m3.27

Q Libramn =

111 Soil

¥ Soil Properties

General | Strength Parameter | Stiffress |

 Gereral Properties

Identification : [Dense Sand

Commentary :

H@ < Llhrar@ Saoil Librany

 Basic Properties

Yoy [82 [ =
Vow [1582 [z |

Twpe: & Sand 7 Clay Drained ']
Top depth : 35.00 m =
€ Eack

[ Ne ® | [ ok |[ 3 canca |

@
®

2
= Soft clay
tded clap
SHlf clay

S Hard clay SUT
W Dense Sand
Dense Sand

|-

|

31U m3.27
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LY = g’J a Y 1 . o 4 A 9 oazl a = 9 9 1
MIFUUNNTHAUIUY Library ‘Vnul,ﬂTﬂﬂlﬂ@ﬂ@um@ﬂﬁ‘]ﬂuﬂuliEJ‘LIiE’JEJLLﬁ’J ﬂﬂ‘]Jll
9 9

Y v A 3 Y v A

% foyasuanazgniiuiin13u Library Tavazuaasvodeyadudu1iluaisg

U

A431/1 m3.28

Soil Library

Identification
3

W
W

Soil Librare

Identification

=8 Soft clay

= Hard clay SUT
W Denze Sand
Dense Sand

317 m3.28 31 m3.29

9
id0am3 1319

(a2}
&2
a)]
=
=
)
=
=i
Be

~ Yy & ~
mM3i3enlddoyaiuAraIn Library g lasnanit
Siaon 13

Y04 Library 1td2nan @ mmiﬂﬂ“lﬁmam%muﬁ'l 131 m3.29

v
a a v

maaudeyadufiuan Library 1% Tasadnidoyaduduiidosmslumaves

k'

B A 9 v a A

Library 18ndn 2 ifeaudoyatuduii1diden’s daguf m3.30

Soil Librars w

ﬁ Hard clay SUT
W Dense Sand

31 m3.30
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UNN 4

Q' a d
3UAUMIINAIIZTiAI8 SUTFoundation

;.
TuunilvziSunuziiifenisldaulugadiviunisiasiziluldsunsw
SUTFoundation 1asf10619n13 190 mmunidluduneuTavaziden Faazilsznoudaoiite
Sasto 11l
. ﬂ15ﬁm3mw1611umgmiwﬂﬁmmzﬁmmgmﬁﬂéu

] Y
o MIAMIUMTZAVING U INAMING AVUDIFIUTINAU

o a [ oy Ja AaAa o o w

. ﬂ']iﬂ']u'lﬂlﬁ'lﬂﬁﬂigﬂﬂsll@ﬂﬂ']ilﬂﬁflullﬂﬁﬂigﬂﬂu’]i@]ﬂuﬂﬂﬂﬁ@]@ﬂ’]ﬁﬂiﬂ
HIUDNMIUYDIZIUTIN

° o v o g; o [ <Y g} o A
. ﬂ']iﬂ']u'lﬂlﬁ']ﬂ'lﬁﬂiﬂu']ﬁuﬂﬂiinﬂ‘]Ji3aﬂﬂl@ﬂlﬁ’]ﬂlﬂiﬂu’]ﬁuﬂuuﬁﬂﬂ

o = o A ] v a Aa anl A <
. ﬂ']iﬂ']u'lﬂlﬂ'lilﬁflgﬂ Tmnum UIAURDULAE U UIYLUTIAUAUNNAUU LN DIV

Y
EATRVAVE TIRTR EATY

° o v o g; o [ <Y g} o
. ﬂ'liﬂ']u'Jﬂ!W']ﬂ']ﬁﬂiﬂu']ﬁuﬂﬂiinﬂ‘]J53aﬂﬂl@ﬂlﬁuﬂlﬂiﬂu’]ﬁuﬂuu?iWﬂ

Y

a d 4 ] v A ]

. ﬂ']i'l!,ﬂi'WWW']IllLllu@ uiuﬁ@u !Lﬁ$W1!'Jﬂlliﬂﬂuﬂuﬂlﬂﬂlmuﬁ']uﬁ']ﬂau

a 4 ] v a ] [
. ﬂTi?LﬂiTgﬁWTINLNu@ uiuﬁau HASHUAYUIIAUAUUDILNUTIUTINIT UV

4.1 MSANIUNVNAGIUSINTIRINZTNYDIFIUIINAY
A106197 4.1 9nFoyadurguinIzawdadlugn ma. 1 aunAdIRoINITFIUTINUA
] 9
103095 NHHNUIINNAAWMAY P =25 GU (24525 kN), M_ = 2 GU-UA3

(19.62 kN-m)

0.0

Yy = 1401 kN / m®
Loose sand ’ i ¢ =29°
Ver = 1625 kN /m’

~Z

Vary =17.86 kN | m®

¢ =35°
Vwer =17.86 KN /m’

Medium dense sand

6.0 (End)
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9 ] 9 9
msaadeyariguazanruau lugli M4.1 aunsoimuduneuasil
< = Y1 . Ao .
o UYUADUNI - Hﬂ’qﬂﬂiuﬂiu Window Start menu > 190N Program option >

A9NN SUTFoundation program group > A9NN SUTFoundation

YUADUTN 2 - A9NN Menu > Soil Profile > New Soil Profile 92 18411119964

14 '
o

] ] 9
uaaelugin ma.1 donvedoyatuduuazszavihldauauanlugilin ma.2

#~ Soil Profile Editor. for BH-001

- General Information -

Conmmentary :

Indentiication : [Gample 4.1 <,‘:r@ [Orknown

Location : 1Unkn0wn

GhwiL : 1 15 < @rom ground]

TopDepth|  Identification | Mode | Giidy) | Giwen | C

o % | & Edit 5 Drave Protile | | wPOK |

31U m4.2

33 4 a Y [l a qajl [ !
o AYumouii 3 - adn =% yazlddeyafdudn Loose sand danaaslugilh

m4.3 1ag m4.4



¥ Soil Properties

H@ Library » ]

General | Strength Parameter | Stiffness |

-General Properties

Identification : ILDDSE sand < (1)

Type: (= San@@ay
Top depth : r_ﬁﬁr m

i Crained = I

- Basic Properties

Fay |14.59<:|(:) -1
s | 15.25@

Cornmentary :

I € Back |l Next’@@ W 0K ” 38 cancel ]

¥ Soil Properties

N': I_

[~ Use N- alue for link ta other parameter

[~ Corect NGO to N' due to averburndem pressure

2 [Bm]
General  Strength Parameter | Stiffress |
W loosel ILoose] Medium desnse | Dense |
- . ' ! , ' . ! ' \ !
(B0 | 0 )
i 10 20 30 40 50 E0 70 a0 90 100

Cli,i 0.0 kFa

c [ref]

[T00 kPa "D
S [
hi [ref] : 290 =
i) [0

100 150 200 250 300 350 400

v v

o  YUADUN 4 - AAN

Tu31/91 m4.5 1oz ma.6

9
nazlddeyaAudy Medium dense sand

Manual-55
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¥ Soil Properties

H@ Library » ]

General | Strength Parameter | Stiffness |

- Basic Properties

-General Properti

Identification : !Med Dense Sand < @

Fay iw.ss(,'_,,lﬂ:) -]
Faer | 1?.85@

Tope: & San_T(Dap  [Drained -]
Top depth : I 150 < I(: ) Yi
Commentary :

I (Back |l Next)@(‘@) W 0K “ annceI ]

¥ Soil Properties

B [ i
General  Strength Parameter | Stiffress |
W loosel ILoose] Medium desnse | Dense |
gD l_lji 3 i . ] i ; i i . i I
] a '] 30 40 50 B0 70 80 50 100
N I 5
[~ Use M- alue for link to other parameter [ Correct NGO ta N' due to overbumdem pressure CI{, : i 00 | kPa
[ |
f]: i 00 kR
=l : D 50 0 10 200 20 300 380400
: [#a< ‘,:| [ |
phi [ref] : /0 =
@ i] ] 10 15 20 25 30 35 40 45 50

e

2 4, e
o TuAdUNS5 - M1y

2f1 Top depth 1111 6 11UA5 g

517 m4.6

u

v
7

v
=1

9 ]
Junoui 3 Taolddoyatu Medium dense sand tain/aou

9/

aamoaz 1dv11190 Soil Profile Editor fataaalu
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#+ Soil Profile Fditor for BH-001

- General Infarmation

Commentary :
Indentification : |5 ample 4.1 Unknown
Location : IUnknown
GhwiL - 15 m [+ from ground]

| TopDepth|  Idertifcation | Mode | Gildy) | Giiwet) | C Phi E v Ks

O 0.0 Loose Drained 1459 16.25 0.00 230 1] 0.00 il

O 15 Med Dense Sand Drained 17.86 17.86 0.00 350 o 0.00 0

u E.0 Med Dense Sand Drained 17.86 17.86 0.00 /.0 1] 0.00 1]
[ ocd | [Femove 1] [ Edit ][5 Diaw Proiie | ok |[ 88 cance |

A
3 11 m4.7

. dunewii 6-aanily B feufinTaseams wusinguitiiledleudeyaves

[ ! o ! t4 Y
Tasans aaaaelugili ma7 waznivenaasmsiuiniauysaiudiag

eraalugili ma.8

SUTFoundation

Project name : |Sample 4.1 <: (:)

Project description :

Haone

Client : |SUT

Engineer : ISUT-CiviI

[ 00




RX

Save Project

Save in: |®Sample _'.J = £ B

m [Ch5ample
! Sample.sfp

My Recent
Documents

Desktop

&

My Documents

@

hp Camputer

File name: ISampIe <j@ Save @
by Metwork  Save as type: | SUTFoundation Project File [*.zfp) :_] Cancel

Flaces

@

SUTFoundation

\!_‘) Save project complete.
EXO

BRaWHUNY (Job)

[ ]
See
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waoui 1-Adn L8 dofiuuAuay (Job) TuTA339M5 (Project) 315109

wihaegn ma. 11 HeudoyauazidonTugadwaaslugili ma.12 amudidy

u

9 v
A o [

anAITAIgUN m4.10 9B m4.14

] [ 9
2 - szilsinguhee Tugadwaaslugl x Whawduaouaiy

A A o a oy v v o o
Nn3- Lllf’)‘ﬂ’]ﬁ’]llsllu@@u@']llgﬂﬁﬂﬂi@ﬂllaﬁﬁ]gllﬂWﬁﬂ’]iﬂ’]u?mﬂﬁgﬂ
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Suranaree University of Technalogy

Foundation?

a

Analygiz | Drezign |

Single Pile FGHM Module

Job name
Jaob description

Drate

: ISampIe4.1 Z::'(:) Module : |71

- |Bearing Capacity

: I 04/12/2005

[ oD e

JUN m4.11

# Analyse Module - [Sample 4.1] g

Footing Shape : %) Rectanaul
7 Cincle
7 Ship

‘wfidth, B
Length, L :
Footing Depth, DF :

ar<::|®

[ & Back ” Mexst }@@# Calculate | [ &€ Cancel ]

3UN m4.12
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# Analyse Module - [Sample 4.1]

| (Geomety] |ufboaBiatald (5 Frofie] | [Equalion and Duipui |

O @

Harizontal in » axis, Hx = ’E

Horizantal in z axis, Hz = 0.aa QD
Moment around x-asiz, Mx = % m'
Moment around z-asis, Mz = ,EI

Eccentric in 5-awiz, ex = 0.00
Eccentric in z-awiz, g2 = 0.00

o

l € Back ” Mest }@@# Calculate |

71U m4.13

# Analyse Module

 [Geomstyy] | [Load Data] |lgiligilelll [Fouation and Duipu] |

| TopDepth | Idertification | Mode | Gyl | Giwet) | C | P E v Ks |
na Looze sand Drrained 14.559 16.25 0.00 29.0 i] 0.00 a
a1t Med dense zan Dirained 17.86 17.86 0.00 35.0 1] 0.00 a
E.0 Med dense san Drrained 17.96 17.96 0.00 k0 1] 0.00 1]

l € Back ” Mext B <::|@¢ Calculate |

31U m4.14
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# Analyse Module - [Sample 4.1]

[Geamety] | [Load Dats] | [Seil Protie) | [Equalion andDutputly]

rEquation and Factor Included —Report and Graph
Calculation tppe | qu. ga Only @ Input report
Wods Sl Changing GWwL Summary report
Changing Df :
%3 Net ultimate capacity, qulnet] Caleulation report
Bearing capacity Equation Chaging Df from ;| 000 Graph gu, ga ws. &

Terzaghi (1943) T et mo - Grs

Meyerhal (1953; 1963) S
Hanzen [1970]
Wesic [1973; 1575)

Plat: %3 Ultimate capacity

Carrection fachars : 7 Allowable capacity

Foundation shape with eccentricity, =
Inclined loading, i Faundation depth, d

[ Mew ) E [ <] Ealculalc:l x Cancel ]
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4.2 MIANNIWNMNABVINHHIUIINNSzaBve WIS VINHINUMIAS
o (] ~ 9 a @ A 9 oy o
A108191 4.4 NATBYaAUgUIIzAanIluUN ma 15 Avansiszinanimin

@ <3 @
Uiinﬂﬂigﬁﬂﬂl@\uﬁuﬂlﬂﬁ@ﬂ ﬁf!l']@]ﬂ 0.40 x 0.40 817 14 1UAg

0.0
B Soft clay Vaw =V =1.6 ton/m* S, =2 ton/m’
3.5
Fine sand Vay =Vwa =1.9ton/m’  g'=30°
5.5
Stiff clay Vaw =V =1.9ton/m* S, =9 ton/m*
11.0
Dense sand Vary =V =2.1to/m’ ' =41°
18.0 (End)
A
JUN m4.15
v ' y
k4 Y v A sl ‘]J a v
TINVIYAHQULICAVTUAU LUTUN m4.15 A39Y

¥ v
Y I

o UYUADIUNI - vﬁ’nﬂﬂmﬂm Window Start menu > Lﬁi’)ﬂ‘ﬁ Program option >
ﬂaﬂ‘ﬁ SUTFoundation program group > ﬂaﬂ‘ﬁ SUTFoundation

o %‘I’!ﬂﬂu‘ﬁ 2 - ﬂaﬂ‘ﬁ Menu > Soil Profile > New Soil Profile 3¢ lan1i19064
naaslugui mate Houdedoyatuaunazszauihldaugumandlugyi

m4.15



Manual-63

#~ Soil Profile Editor for BH-002

General Information
Conmmentary :
Indentification : [Example 4.4 @) ko
Location : IUnknown
Gl m@from ground)]
TopDepth|  Identification | Mode | Giidy) | Giwen | C Phi E v Ks
| #add |[Remoe 3| [ @Edt | [ Diaw P @i |[  cance
~
JUi md.16
~
N

v
(Y =

9
o AUABUN 3 - AAN nazlddeyaAudy Loose sand aananaslugil

m4.15 1oy m4.17

¥ Soil Properties
H@ Library » ]

General | Strength Parameter | Stiffness |

-General Properti - Basic Properties
|dertification : ISoft clay <|,:| @ i &0 - e =
Type: (" Sand & ( : ) i - I
yp an ndrained Vo & 70 =
Top depth : l .00 Z::(:)vl

Commentary :

| (Back |l Mext )@@ W 0K ” annceI ]

m4.17

=D.

1

Qo



¥ Soil Properties

[~ Use N- alue for link ta other parameter

H@ Library » ]
General  Strength Parameter | Stiffress |
W loosel ILoose] Medium desnse | Dense |
- . ' ! , ' . ! ' \ !
(B0 I 0 I
i 10 20 30 40 50 E0 70 a0 530 100
N I 5

[~ Corect NGO to N' due to averburndem pressure

Cli,i 0.0 kFa

c [ref] : iw:h@ !D

50 100 150

200 50 300 30 400
phigefl: [ 000 [ |
0 5 W 15 20 25 3 3F 40 45 0
I (Back |l Next)@@ W 0K “xcancel]
~
JUN m4.18
v ]

o  YUADUN4 - AN

m4.18 1ag m4.19

¥ Soil Properties

9
uaz lddeyaAudy Fine sand fandaalugih

H@ Library » ]

General | Strength Parameter | Stiffness |

-General Properti

Identification : iFine zand <|,:|(:>
Type: & s@@ua

Top depth : 360 -

- Basic Properties————————————

Fay ]13.54<::,,|g:> -

iDlalned 'i Ve 6Ed =

Commentary :

I (Back |l Mext )@@ W 0K “ annceI ]

31U m4.18
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2 @]

General  Strength Parameter | Stiffress |

W loosel ILoose] Medium desnse | Dense |

- ' ' '

(B0 I 0 g
I 0 20 20 A0 B0 BD 70 8O0 30 100

N
I~ Use M- alue for link to other parameter [ Correct NGO b N due to overburmdem pressure CI{, : i 0.0 [ kPa

[ |
1] 50 100 150 200 250 300 350 400

c [ref]: 000 kPa

hi [ref] : I 30.00 <|,:|@ l—
e i] ] 10 15 20 25 30 35 40 45 50

I ( Back |l Mext ) ] ’ UDK\I?IQS*\ Cancel ]

m4.19

=D.

1

Qo

v v v v
~

o Tumouil 5 - AdN uaz lddoyaandu Stff clay duaaslugla

m4.20 1ag m4.21

¥ Soil Properties

@ [ e

General | Strength Parameter | Stiffness |

- Basic Properties

-General Properti

Identification : IStiff clay < (: ) Yay EEd =
Type: (" Sand @ @ ndrained 'i ¥ 5 Ed

Top depth : R.Ae0

Commentary :

I (Back |l Mext ><1\1_—|<6P W 0K “ annceI ]

31 m4.20
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¥ Soil Properties

B =
General  Strength Parameter | Stiffress |

| S IH | SHff | %.SHff| 221 Hard » 55

NiED I_Ei 3 . i ! ! ' . ! ' \ !
i 10 20 30 40 50 ED 70 a0 90 100

T

I~ Use M- alue for link to other parameter [ Copect HE M due o overbumdern pressure i i 00 | kPa
B

c [ref]: i 83.29 <;L@ L |
1] 50 100 150 200 250 300 350 400

phifef): [ 0.00 L '
1] ] 10 15 20 25 30 35 40 45 50

I ( Back |l Mext ) ] ’ UDK\H@ Cancel ]

7N m4.21

o  VUADUN 6 - AN

m4.22 11y m4.23

9
nazlddeyaAudy Dense sand Aauanalugii

v
=

¥ Soil Properties

H@ Library » ]

General | Strength Parameter | Stiffness |

-General Properti

Identification : iDense Sand < [€))
Type: & 5(:'@061}' iDlained vi
Top depth : ] 11.00252:5.[

Commentary :

- Basic Properties————————————

Y ]zn.snz:lx:) -]
Yo [2080K S <]

I (Back |l Mext )@@ W 0K ” annceI ]

=D.

1/ m4.22

Qo
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E——— @]

General  Strength Parameter | Stiffress | |

W loosel ILoose] Medium desnse | Dense |
. i . ] : i ; : ] : !

N [0 )
'_.'

] 10 20 a0 10 50 B0 Flil 80 50 100
N

I~ Use M- alue for link to other parameter [ Correct NGO b N due to overburmdem pressure a{, 2 i 00 kPa

c [ref) : 000 kPa | |
0 50 100 150 200 250 300 350 400

phi [ref] [‘H‘uﬁj@ '

D ] 10 15 20 25 30 35 40 45 50

’ ( Back H Mext ) l ’ UDKq@ Cancel ]

717 m4.23

Qe

v Y 4 1
upouh 7 - hdde 3 Talddoyadiu Dense sand uAn)asuszAD Top depth

°
2

ea

iilu 18 was gameaz lanii19e Soil Profile Editor Aauanalugili ma.15

#~ Soil Profile Editor. for BH-001

General Infarmnation
Conmmentary :
|ndetific aticr : IE:-:amp|e 4.4
Location : IUnknown
GhwiL : o.ao m [+ from ground]
| TopDepth | Identiicaton | Mode | Gifdy) | Griwey | C Phi E v Ks
O 0o ‘ Soft clay Undrained 15.70 15.70 1962 0.0 0 0.00 0
O 35 Fine zand Dirained 18.64 1864 000 300 i} .00 i}
O 55 s Stiff clay Undrained 18.64 1864 8829 0o 0 .00 0
O 11.0 Denze Sand Dirained 2060 2060 000 41.0 0 0.00 0
.:I 180 Denze Sand Drained 20,60 2060 0.oo 41.0 i} .00 i}
[ B edd |[Removed] | @ et | [ Draw Profe] @0k || Concel

317 m4.24
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BRa1WHUY (Job)

v
(Y4

e Yumouit1-adn L& dodinurAuay (Job) TuTA5INT (Project) 3215109
31

[

WW\?

~

N1 ' m4.25 ‘ﬂ’O“Ll5Ui’)llalla“’Lﬁi’)ﬂiuﬂﬁﬂ\mﬁﬂ\iﬂluiﬂﬂ m4.25 MUY

Suranaree University of 'l'ud'ml
Foundati on‘ﬂ

Analygiz | Drezign |

FGM Madule

Bearing Capacity

Job name : [Exampled.4 <|,:|@ Module - [EPILE

Job description : [Single Pile

Date: | O6/12/2005

[ DK@]@ Cancel

71 m4.25

] [ 9
. duneuit2- wilsnguiae Tugadeuaaslugili ma.26 Thauduneu

9

AgNATFALZ1N m4a.27 auDaglil m4.30



% Analyse Module - [Exampled.4]

Manual-69

[Pil: Properties] | [File section] | [Head Load] | [Soil Profile] | [Equation and Cutput] |

— Pile Elevation

Pile Length, L)~ | 14.0@@ -]

Top Height, (H] : I 0o Im ;I

Em ] Em
‘Ground Angle, [Ga) : I nn degres

T

e

Batter &ngle, (Ba) : I i1} degres

¥
L B T I I R BN R

-15 1] 15

~Constuction type

Driven pile m

[ ( Back ” I et )@@‘ Calculate I [ Cancel ]

717 m4.26

Analyse Module - [Example4.4

[File Fropertiez]  [File =4

D | Pile name I Pile type

Skin material

I Caze |

5-15

Square

From Top I Tupe

(Dhouere | | 00200898 Sause

s-20 Square

Square

Square

Square

Concrete [rough)

Concrete (rough)

Solid

Concrete [rough) Solid

Solid

Concrete [rough) Solid

Concrete (rough)

Salid 45,

@

[ UDK@@Eancel]

il

( Back Mext ’<:]l ‘ Calculate l [ Cancel J

31U m4.27
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# Analyse Module - [Exampled.4]

[File Properties] | [File section]  [Head Load) | [Soil Prafile] | [Equation and Dutput] |
File Head Cases and Work load

M=

U

H—

l ( Back “ I et )@@@ Calculate i l Cancel

317 m4.28

# Analyse Module - [Exampled.4]

[File Properties] | [File section] | [Head Load]  [Soil Profile] | [Equation and Cutput] |
| TopDepth | Identification | Mode | Giidwl | Giwetl | | P E v Ks |
0o “ Soft clay Undrained 15.70 15.70 1962 oo i} 0.ao 0
Al Fine zand Dirained 18.64 18.64 0.00 300 I} 0.00 1}
B ‘ SHFf clay Undrained 18,64 18.64 8829 oo I} n.ao 1}
1.0 Denze Sand Draired 20,60 20.60 0.00 41.0 [t} 0.00 0
180 Denze Sand Dirained 20,60 20.60 0.00 41.0 i} n0ao 0
Soil Ewplorer List :  |BH No.0O1 - | & [ﬂ:@ Gl : | 00w
BH o001
l ( Back ] l [ ext ) <;:| o Caloulate | l Cancel

31 m4.29
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# Analyse Module - [Exampled.4]

[File Properties] | [File section] | [Head Load] | [Soil Profile] — [Equation and Dutput] |

Feport and Graph

Analyziz
Werical analpsiz IFiput repart
Summary Dutput repart
Effect of constructon type ta Phi' 4t pile tip Yertical analysis ssul
[Poulos, 2001]
Calculation report

Graph Pile Letgth vz, Ou

Limiit deflection at pile head for | 999300 m Fercioinie | 18.00 m

stop runc:
Graph - Depth vs. gigma, Qg Qu, Setiment

Lateral analysis result

l € Back ]I Nest 3 l l@talculaéj"_—l@ Cancel ]

317 m4.30

~ A o :J, = yJ vy Y o [ A
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Manual-72

Summary Fesult

[ Wertical &nalysis Result |

- Dovrveard
Ultimate Capacity [Qu) = 226724 kN
Skin Friction (@3] = TEO.43 kN
End Bearing [3b] = 1506.82 kM
Allowable Capacity [(1a] = 906.90 kM
- Uplift
Ultimate Capacity [Qu) = B0E.95 kM
Skin Friction [3z) = B0E.95 kM
End Bearning [3H) = 000kN
Allowable Capacity (3] = 20278 kN
- Work load
User Input vertical load = B0.00kM
Skin Friction (23] = 1677 kN
End Bearing (D) = 3323kN
FS of Wark load [F5w] = 453

Cietails of Input — Summary Hesu@l Analyziz Table | Graph - Pile length wz. Qufdw] . Qulup] | Graph - Depth we 54 |

31U m4.32
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3000 800
2 7
= 700
= 2500 W = i/
g | =x 600 7
fiul / =
& 2000 - 3 /
3 £ s
= 8
Z 1500 £ 400
= =
=
£ > 300 /
& 1000 = /
o = y
= £ 200
a | =
E o Fas | | ] =
5 | I 100 L
|
i 1]
0 2z 4 6 8 10 12 14 16 18 0z 4 6 B 10 12 14 16 18
Pile Length, m Pile Length, m

Details of Input | Summary Rasult | Yertical &nalysiz Table  Graph - Pile length v, Quldw] Qu[up{ ::r@ Diepth ws. S |

719 m4.33

o =S d A v v a Aa o A 8 v Z Y
4.3 msannamsd@agy v usudeusazniansIauAuINavHs T udNS UIHITD
HHITY

o (] ~ 9 a Y] o T A Y o =

A208191 4.5 MINToYaAUNQUIIIZALIAIlUAIDI19N 4.4 ABINTAIUIUNTITEFY

4 ] v A <3 @
TUUA 15 UNOUIAZHUIBUTIAUAUYD AT UTUADN HIIAR 0.40 x 0.40 817 14 1NAT
9 v 9 ]
YauzSUhMInussnNULIAe 15 du uaziminussnnuusiu 5 au Taeldlouls

v 3 33| ]
m@QWQLﬂlulﬂullﬂugﬂuuu (Fix head)

Y 3 a A A A 9 a o [ a
uﬁ”!mmawqmmzmu%mm“lugﬂ1/1 m4.15 IWDINHUBYANITINIABIAIULNITIVDIAY

e

v
(Y4

e Yumouh 1 - Aan Soil Profile Explorer > Adn BH No.001 - Example4.4 1o

un luaaaaslugili ma.34
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¥ Soil Properties

E—— @]
Genaral | Strength Parameter  Stiffress {:Q) |

Choose Stiffress Parameter

* Elastic modulus and poisson's ration

E (e | E.000.0 <:|@ E |

1000 10000 20000 30000 40000 50000

v[nu]:i 0.50 <:|@ D_i25

0z0 0.35 0.40 0.45 0.50

™ Modulus of Subgrads Beaction

ez [ief) 0o kMdm3 | l
10000 50000 100000

|_ (Back J’ Next) ] ’ o 0K @@Eancel ]

717 m4.34

=

¥ 9
o Tumoun 2 - ud ludoyaduau Taefloudoyalugaatanguuazoasidiuin
9 ]

Y990 UAUAUAAd 11N m4.35

#~ Soil Profile Editor. for BH-001

General Infarmnation
Conmmentary :
|ndetific aticr : IE:-:amp|e 4.4
Location : IUnknown
GhwiL : o.ao m [+ from ground]
TopDepth|  Identification | Mode | Giidy) | Giwen | C PR | E v
0o ‘ Soft clay Undrained 15.70 15.70 1962 0.0 £.000 0.50
O 35 Fine zand Dirained 18.64 1864 000 ana 25,000 033
O 55 n Stiff clay Undrained 18.64 1864 8829 0o 26,000 0s0
O 11.0 Denze Sand Dirained 2060 2060 000 41.0 40,000 033
O 180 Denze Sand Drained 20,60 2060 0.oo 41.0 40,000 033
[ B edd |[Removed] | @ et | [ Draw Profe] @0k || Concel

319 m4.35
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Sua$13nu (Job)
1-a8n 1 oftuuruam (Job) TuTA5INT (Project) 3215109

ﬂ’ouﬁu’emauawm’oﬂTmamumﬂmﬂw m4.36 MUY

~

N1 ' m4.36

[

WW\?

Suranaree University of 'l'udmul
Foundation

2 <
o  Tunaun
71

Analysis | Dresign |

=

FGM Maduls

Bearing Capacity

Job name ;. [Exampled.5 <|,:|@ Module : |=F/LE

Job description : [Single File

Date: | 06/12/2005

X O

717 m4.36

v v
Y I

o Yupaun
dyu A =2 A
MNYNATBAIUN m4.6 IUDI3UN m4.41

2 - azlsinguive Tugadwaaslugiin ma.36 Thamduaon
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# Analyse Module - [Example4.5] g

[Pile Praperties] | [File section] | [Head Load] | [Soil Profile] | [Equation and Cutput] |

File: Elevatiar -

Pile Length, (L) : 14.0 -

Top Height, (H]: I 0o Im _LI

T D T

Em 0 Em
Ground Angle, (Ga) : I nn deqgree

............... T e e

-15 1] 15

L

Batter Angle, (Ba) : | on deqgres

e L e e e

-15 1] 18

Constuction type

Driven pile < E 2)

| € Back || M et ><,\—=|—|®| o Caloulate | l Cancel

Analyse Module - [Exampled.

[File Fropertiez]  [File sec Pile Section
D | File name | File type I Skin material | Caze I
o g 7 L 0[RK} 22l oquare Caoncrete [rough] ohd
s | (e I S
005 Square Solid
; e Solid
quare Solid
Square: [rough] Solid
ooa Square [raugh] Solid
oo v Cicle e (1ough] Solid
o1 D'ag Example 11.4 Circle Hallow
012 Steelplemodel  Squae Solid g
.i: 1l | =
’ o OF <'\—_‘Tr@ Cancel ]
<_ | 1l L.
[ pceCH(ve 3]

l ( Back ” MHext )@@ o Calculate | l Cancel

317 m4.38
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# Analyse Module - [Example4.5]

[File Properties] | [File section]  [Head Load) | [Soil Prafile] | [Equation and Dutput] |

File Head Cases and Work load

[ ¥
Aw [ b

"

l ( Back H I emt )@@@ Calculate | l Cancel

[File Properties] | [File section] | [Head Load]  [Soil Profile] | [Equation and Cutput] |
| TopDepth | Identification | Mode | Giidwl | Giwetl | | P E v Ks |
0o “ Soft clay Undrained 15.70 15.70 1962 oo E.000 0a0 0
Al Fine zand Dirained 18.64 18.64 0.00 300 25,000 0.33 1}
B i SHFf clay Undrained 18,64 18.64 8829 oo 26,000 050 1}
1.0 Denze Sand Draired 20,60 20.60 0.00 41.0 40,000 033 0
180 Denze Sand Dirained 20,60 20.60 0.00 41.0 40,000 033 0
Soil Ewplorer List :  |BH No.0O1 - | & [ﬂ: Gl : | 00w
BH o001
l ( Back ] l [ ext )@@ o Caloulate | l Cancel

317 m4.40



# Analyse Module - [Example4.5]

Manual-78

Sinals Pile

Analyziz
analysiz

[Poulos, 2001]
Lateral analysis

Limit deflection at pile head for [ 999900 m
stop runc:

|

| [Pile Properties] | [Pile section] | [Head Load] | [Scil Profile] — [Equation and Dutput] |

Feport and Graph

Input repark
Summary Dutput repart

Yertical analysis resull

Length limit :

0.0a 1m vi

s AR e

Lateral analysis result
Calculation repart from COME24p

Graph - Harizontal load vs. pt, M
Graph - Depth ws. b, bW R

Nest 3

l & Calculate@@ Cancel ]

31U m4.41

a d J v A X
4.4 ﬂ1§3!ﬂ5‘l$1"i1’ﬂi?~l!3~luﬂ uielﬁau uazﬁu"muieﬂuﬂummuﬁugmimﬁu

[ ' { a [ { an a 4
A206139 4.6 MInToyaaunquinzawaadlugli ma.42 auuanAensinse

"

] 9
FIUIINUNVUIA 2 LUAT YU 0.40 1UAT RNGRREGIY 1.5 A3 i@ﬁ%ﬂﬁWWﬁﬂUiinﬂ

NNFWNNY P =25 AU (24525 kN), M, =2 AU-1AT (19.62 kKN-m)

0.0
v = 14.01 kN /m’
Loose sand Va i ¢ =209°
Ve = 1625 KN/ m®
1.5
Y =17.86 kN / m® i
Medium dense sand ’ R $=35
Ve =17.86 KN /m
6.0 (End)

31U m4.42
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Y £ oaj a A [ dy
aﬂwauammmzmuﬁvuﬂu“lugﬂm m4.42 A3U

k' Q
v
(Y

o YUABUNI - L%ﬁﬁﬂﬂiuﬂill Window Start menu > 189nH Program option >
A9NN SUTFoundation program group > A9NN SUTFoundation

v i v v
Yumoudi 2 - msadresdoyaduauiusuReInuAI0e197 4.1

3313919 (Job)

e Yumouii1-adn L# dodinuAuay (Job) TuTA339M13 (Project) 315109

Wihaag1n ma.43 JoudoyauazidonTugadwaaslugili ma.43 audidy

u

Suranaree University of Technology ¢

Foundation?

Analygiz | Drezign |

FGM Madule

Bearing Capacity

Job name ;. [Exampled. 4 e 17

Job description : [Single Pile

Date: | O6/12/2005

[ oD corce ]

317 m4.43

%

v v ] 14
Yunoud 2 - szl nguihve Tugadwaaslugiin ma.44 Tihawduaon

[ ]
9 v

AUgNATFALZ1N m4.44 30D m4.48
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FGM Module - [Example4. 6] E

Actions Lﬁisw ;@Mata Close

w g p A BDQAR D 2 Y
i y [lment] | (ModslLosd] | (SolSe ¢ »|
Soil Spring » Dutpit
Pile Support e .
Material » ing "} Pile Footing ! #
Template 1
z
lv=-118 Ilz=-016 If
A
71U m4.44
Template for Generate Grid |X|
Shape : !Hectangular _;j
Dimerision

ickh, B - @
LenghL: [ 200 < Q)
Thick, t: @ ‘
e [ 6 AW

i [ e O

Soil Explorer List : iBHNo.DD‘I ;‘r_'T'l 6
Depth of Footing :

Moduluz of Subgrade Reaction :
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Load Input @

At WNode Mo
Fy:
Ha:
Hz:
2 ] 4 5 g 7
= e T e o e =
9 10 1 12 13 14
& £ £ =
16 17 18 19 20 2
g D
23 24 25 26 27 28
[t
q ) >
30 il 32 33 34 35
& £ £ =M
37 38 39 40 LY 42
{ ]
44 45 48 47 48 43
& &

=D.

JUN m4.47
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Surmary Fesult | | S
[ Mode Digplacement ]
Maodett dy teta-s teta-z F ]
1 1.575E-02 3.490E-03 1.537E-04
2 1.880E-02 3.486E-03 1.444E-04
3 1.884E-02 3.480E-03 1.144E-04
4 1.887E-02 3477E-03 B.31E-05
3 1.888E-02 3.480E-03 1.185E-05
G 1.588E-02 3.486E-03 -1.819E-05
7 1.588E-02 3.490E-03 -2.7R8E-05
a 1.758E-02 3.50ME-03 1572E-04
9 1.764E-02 3.495E-03 1.506E-04
10 1.768E-02 3.484E-03 1.219E-04
1 1.771E-02 3477E-03 B.317E-05
12 1.772E-02 3.484E-03 4.506E-06
13 1.772E-02 3.495E-03 -2 437E-05
14 1.771E-02 3.500E-03 -3.109E-05
15 1.64E-02 3532E-03 1.616E-04
16 1.B47E-02 3B27E-03 1.589E-04
17 1.EGZE-02 3.513E-03 1.378E-04
18 1.655E-02 3.496E-03 B.319E-05
19 1.BGEE-02 3513803 -1.142E-05
20 1.655E-02 3527E-03 -3.367E-05
21 1.654E-02 3532E-03 -3.545E-05
22 1523E-02 3582E-03 1.619E-04
23 1.528E-02 3B8EE-03 1.622E-04
4 1.633E-02 3.594E-03 1.481E-04
25 1.537E-02 3B13E-03 B.31E-05
26 1.538E-02 3594E-03 -2 181E-05
27 1.537E-02 3B86E-03 -3.654E-05
28 1.535E-02 3582E-03 -3.565E-05 ]
< E
| Input Fieport | Sunmaty Report
=
JUN m4.48

a d J v A
4.5 MIIATTHAMTUNUA H3UNOU BAZHIBHFIAUAUVD AU U NI UTH
% 1 A 9 a [ A a9 a 4
A106191 4.7 MNVBYAAUNQUIIITAWAAITUIUN m4.15 duuANdeINITNNIIZH
[ [
FIUEANVUIA Cap 3.6 X 3.6 UAT YU 0.7 1WAT IAUTYNUADN S-40 YUIA 0.4 x 0.4 X
9
14.00 4. 995U IMUNUITNNINEUNINY P, =250 G1U (24525 kN), M, = 112.5 fu-

193 (1103.6 kN-m) ag M, = -87.5 AU-LUAT (858.4 kN-m) faraadlugilin m4.49
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00 v
B Soft clay Vi = Ve =1.6 ton/m> S =2 ton/m*
35
Fine sand Vary =V =19 ton/m’ ¢ =30°
55
Stiff clay Vi = Ve =1.9 ton/m*> S =9 ton/m’
110
Denggisaiid Varw = Ve = 2.1 ton/m’ ¢ =41°
1.0 (Brd)
~
71U m4.49
l¢ 3.6 »
" X
vy >
4 Ly
=
3.6 : . L ¢
|
==
7 3
v
Z
v
~
7191 m4.50
v . )]
k4 Y v oA = v
ﬁﬁNﬂlﬂNﬁ?’iqmmw}”IJJGB‘Lmu“lu:JJ‘]JTI m4.49 A3Y

U
¥ v
Y I

o UYUADUNI - lesljnﬂﬂiuﬂill Window Start menu > 189n# Program option >
A9NN SUTFoundation program group > A9NN SUTFoundation

v i v v
o Aumeuil 2 - miadrdoyaduauiuTuReINUAI819N E4.4
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Sua313nu (Job)
1-a8n 1 oftuuruam (Job) TuTA539M15 (Project) 315109

ﬂ’auﬁumJauawLaeﬂTmamuamﬂlmﬂw m4.51 MUY

~

N1 m4.51

[

WW\?

Suranaree University of 'l'ud'uml
Foundation

2 <
o  Tunaun
71

Analysis | Dresign |

- Vi
V. I__.,._

=10

Bearing Capacity Single Pile FGHM Module

Job name ; [Exampled.? @ Moduls - ]——-—-—

Job description: [FGM Madule

Date: | 06/12/2005

[ mancel ]

gﬂﬁ m4.51

Yumoudi 2 - vzl nguive Tugadwuaaalugii ma.52 AANA Pile footing

. ) 2 o A
Option fleudoyavouauinaszli m4.52
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5% FGM Module - [Example4.7]

fictions  Wiew  Calculate  Close

HEBV AKX AL VD ALAED 4§

[Mode] | Mods] | [Element] | [Modal Load] | [Seil Sp H

Mode Analyse and Dutput |
" Spread footing (&) Pile @;@ "

Pile Section Properties

Pile Length, Lp : m @
Section Area, bp @ z
Section Inertia, [y : @ |

Section Inertia, 1z : @
o [omm©
Elastic Modulus : W@
R e=O)
IRLT¢=(0)
B LIe=0)

Poisson R atio :
Lateral Kz [x-awiz] :

Lateral kg [z-auiz)

[#=-196 |[z=118

gﬂﬁ m4.52

o AUABUN 3 - 1800 1% Template Tun13a319n7a Tnsadnh FGM Menu bar >
. 9 o A 9 A A
Actions > Template 92U31ngniv0a93UH m4.53 Houdoyavenian

Aoamsaaanslugili ma.s3
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Template for Generate Grid [E

Shape : ]Hectangular LJ

Dimerision

Width, B : @
Length, L - @
Thick, t: ‘
w [ 5 <A@

i [ 5 <30

[oeesl?®

319 m4.53

gg d' 1 oy v dl [ dl Y Y A dl
o Tumaud 4 - larhminussnnNyeaeNaeInis 14 Tasiaenil FGM Toolbar >

7 udrietlouyaneiidesnms Ihiiwandingai 9, 11, 13, 23, 25, 27,37, 39

o g = 4 dl
1ag 41 MUAAUNaZIA A931N m4.53

Q U

Pile Support

Input Modal Loads

Set Pile Support at Mode Mo a Zi@

gﬂﬁ m4.54

=

¥ v Y 1
o Aumeud 5 - ldihminussnniigade Tagdonit FGM Toolbar > Y

Q

14 14
o 4

Usinguihwedmsufleudoyaiminussnn fewmhminussyndwaaslu

517 m4.55

u
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X

Load Input

At Mode Mo

=0
P -2.452 50 <|,:|@

He: | 000 M | 1,103.50<,\:I N
He: [ 000 Mz: | 85838 <j

317 m4.55

) ~ A Y o < Y o Y A
VYHADUN 6 - lllf’)ﬁi’NllﬂUﬁ]’]ﬁf’)\?lﬁiﬁ]ﬁ]gulﬂllﬂu%’]ﬁ@ﬁﬂﬁuﬁﬂﬁﬂlugﬂ‘ﬂ m4.56

Aldenunsogdoyaveanniiaes1anin Tab Audneiioasgli md.57

®
1 2 3 4 5 5 7
8 10 H 12 = 14
@ =] ]
< 15 16 17 1 19 20 2

22 @ 24 @ 2E| Z?] 28

29 10 1 32 73 El 5
6 k!t 40 7 42
E@ s i
43 44 45 15 47 13 19

317 m4.56
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' FGM Module - [Example4.7]

Actions  Yiew  Calculake  Close
] lj | P e
3 )
&k b A ODAU @D 2 T
| [Mode]  [Mode] | [Elemert] | [Hodal Load] | [Sai S <;3
| NodeNo. | XCoordinate | ZCooidinate ||
[m] 1 000 000
O z ] oo
O k] 120 000 | %
O 4 180 0.00 | O
O 5 240 000 |
O g 300 ooo : U
] 7 360 000 ; ;
O g 0.00 060 | Z 1 [ - |
O E] 060 060 |
O 10 120 00 I S TR B B
O 1 180 060 | ) i ) 1.
O 12 240 060 3 1 5
O 13 300 060 | s
O 14 260 060 | a
O 15 000 120 | oL 4
O 1% 060 120
O 17 120 120
|
S | ¥
W=498 2=084
A
71U m4.57

v
=

o Tuaoun 7 - Susiulagnani FGM Menu bar > Calculate 3% lanan1s

Annudaaaslugili ma.s8



Summary Fesult

<

0E5
0EE
0e7
i1
0eg
070
07
072
073
074
075
076
077
078
079
0a0
021
oaz
0a3
024

File Mot
003
o1
03
023
025
027
037
039
041

Input Repart

-1.068E-02
-3.726E-03
-1.947E-02
G.B16E-03
-3.7B9E-02
-5.076E-02
-5.718E-02
1.645E-02
-6.092E-02
7.892E-02
-1.283E-01
9.992E-02
-1.437E-01
B.945E-02
-1.930E-02
-5.211E-03
-1.543E-02
5.800E-03
1.495E-03
2.579E-02

Rx
2 B4E-01
3432602
-4.208E-01
4.161E-M
4 B03E-01
-6 264E -0
4.214E-01
3.442E-02
-5 7FRE-0

-3.ET4E +02 -3.958E-01
2. 367E+01 2B49E-02
-1.508E-0 -3.634E-03
1.241E+02 -1.536E-01
3.7ME+02 -1.BEIE-01

-2.595E +02 -2, T42E-01

-2.907E +02 -2.642E-01
-2 BF4E+01 -1.07EE-02

-7.00EE +00 1.483E-02
1.241E+02 -2.405E-01
£.106E+00 -2.203E-01
5.6EBE+01 -2.638E-01

-2.078E +02 -3.430E-01
2.964E+01 2.314E-02

-3.269E+00 -2.018E-02

-4.57EE+00 -7.631E-02
-2.943E+01 -1.020E-01

-1.101E-01
-3 115E+01 -9.B51E-02
-4 212E-00 -2.BB2E-02
Vertical Reaction at pile head
Ry Rz
1.834E+01 2573E-01

-1.321E+02 3B841E-01

-2.009€ +02 379501
-1.BB4E +02 4. 225E-02

-3.FFEE+02 5.898E-01

-4.0BEE +02 4.218E-02

-2.B35E+02 -4.625E-01

-4.409E +02 -6.584E-01

-4 B2FE+02 -5.849E-01

1.493E+02
-2.347E+01
-1120E+01
-4, 350E +01
-3.216E+M
2.920E+02
1.462E+02
-1.48EE+00
-1.822E-0
-1.398E+01
8.357E+01
1.193E+02
1.273E+02

-3.371E+00

4.7130E+00
1.5900E+01
4.874E+1
5.630E+01
4.006E+01
4.308E+00

M=
8.705E+00
3.890E+00
9.847E+00
B.BIRE+00
1TIRE+D1
£.BIBE+00
1.983E+00
1.545E-01
8. 410E-M

317 m4.58
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ABSTRACT : Conventional means of the estimating bending moment and shear force in footing is numerical method such as finite
element and finite difference. These method can well simulate the footing subjected to various loading condition. However, the
calculation process in complicated and the calculation result are hard to interpret for footing design. The present paper introduces a
foundation analysis and design program named “SUTFoundation”. The program provides simplifield models for determination of the
bending moment and shear force in shallow and deep foundation. These two values at each section are taken for structure design.
Using these simplified models, the calculation time is reduced and the interpretation of the calculation results is simple. It is also
verified that the accuracy of the calculation results from these simplified model can be compared with the results from the exact

solution and the other numerical method.

KEYWORDS : SUTFounation, Foundation analysis, Direct stiffness method, Soil-structure interaction
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Parameters Value

Elastic modulus of plate (E) 20.68x10° kPa

Poisson ratio of plate (v) 0.15

Point load (P) 178 kN applying at (B/2, L/2)
Plate thickness (¢) 15cm

Number of nodes 81
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Parameters Value
Soil : Soil modulus, E, 8.4 MPa
Poisson’s ratio of soil, v, 0.3
Depth of the soil layer 65 m
Raft : Raft modulus, E, 84 Mpa
Poisson’s ratio of raft, v, 0.3
Raft width, B 39m
Raft length, L 9.9m
Pile : Pile length, L, 15m
Pile diameter, D, 0.3385m
Pile modulus, Ep 840 MPa
Poisson’s ratio of pile, v, 0.15
Normalised distance, y/B,
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