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3‘1]‘1/] 2.6 @ﬂ'i:}mzLﬂ']H.INVLNLL@Zﬂ']%"Jﬂ‘ll‘Ll']ﬂLﬂuN']ugluﬂﬂ@'N,ﬂ’J']Nﬂ']'J
( mmsgmmmmﬁu NeIF.106-2533 )
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2.3.5 anwaurilatgraddunianldiuenwandunan

1
o 1

angraadnduvisaNzansudn “ 4 ( Shoes )* ¥isa Pile Pointtiiuariyselamilunng
a

v
a <1

dqenfinisz@ninnlunisianznzatuauidsuazanmaudamaaastlatadidn Mfaann
=

D D

o :/I a IS U4 a ¥ 1 dI o A . . dl A
NITNIENUNUDRNYR UTANBUNUN ﬂ@ummmimy TIANBULUDS Shoes 15d Pile Point 114

Auadngtinene o aauandlugli 2.8uaz 1N 2.9

b

O O O
O O U
Steel pile Hollow square Steel box
/R
O ©
Circular (bored pile) Hexagonal Solid square
 —— — =
E e O
Wide flange,| or H | Hollow circula

51# 2.7 anwazgiwihdneduaauniauaziadaman (UFC 3-220-02 , 2004)

PATENTED WEDGE  SOUARE WEDSE ROUND ANCHORED
TYP. SHOES FOR TIMBER PILES TYP. SHOES FOR TIMBER PILES

| ASSEMBLIES) ({DETAILS)

51% 2.8 anwuzanlara@dng Shoesvida Pile Point ldAuiadals
(UFC 3-220- 02,2004)

1 1 v
dﬁlaz | o

2.3.6 WusaugratandunldinanisarusnitlsziduAinidsiusiiminusenn
(<1
SN RIbTEY
1 2 1
TunsArurniiadssiiunnasiunninussynaasanduinaafuusenna Tnanis
v
ANTUILAREREIN9ATMANERT ( Static Analysis Method ) 1 RadiasaLiandunaanaIy
< & @ 3 dJ dld ! 1 o v o 091 o Y <
gnrendndniiluesdlssneunilaniinasedniaeiutiiminusmn Wuseugtaeaddu
ueafasdlfdullaununglanaeaandy udazfdullaununnisununauluaniesin

nspanadn Aenanslugiyn 2.10
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() TYPICAL SHOES
FOA CONCRETE

{4)TYPICAL SHOES
PILES

FOR HW-PILES

517 2.9 anwazaalared il © g Shoes “ wsa Pile Point #ildiu

VAT NLURNLAZLENANARUNTH ( UFC 3 — 220 — 02 , 2004 )

2.3.7 maaan @ dunazilanead

v v
nnaaanldaieuesntindaiandurazdaneandu limunzaniusannduaud 15
= o d} dli/ % s v o o o 6
andaqeuilnfasanAudsraunisnlraiminisatuanieaniuy alguusilazane (2550 )
v o v o =l v v Y a 1
1mwﬁﬂqi@gﬂ°ﬂaLLuzmmiL@@ﬂhmu Tne LN U BNBIANN AN AR DLNITABNNE AL

NM3§U ( Standard Penetration Test ; SPT, N ) lunsidenld dsuanslumisnedi 2.1
24 msﬂszLﬁumﬁﬁﬁq%"uﬁwﬂfnusmnmmLmL°"i|su

v
nstszidueniasdutminusnasssduazuannislssilueaniu 2 daunae
- MedsziuAnasiuivrinusmnaesdanad
- nstlsziuAnnAsFuTminussynresesAuseuRaa LA AunsasFulany

AN



= a Y a ¥ @ < < '
M1519N 2.1 ﬂqikﬂﬂﬂiﬁﬁquﬁuﬂgﬂ“uqﬂﬂlﬂ']L“llNLL@zﬂ@']ﬂLﬂ']LTNLLUUﬂ”N °)

( iguUALATANE , 2550 )

14

A1 SPT N-Value

(1A 3 1)

o . | sdwthen | dnwosdansandu . 5
geannaend1ulé 3 Anwozns i
LA ( Shoes , Pile Point )
(Blow / ft)
25-30 8 F A U ST T AR NG PN
I y
(Tdifiusw) 5 daunedunuudslunang
UaneAnnIs P
30 - 40 sQ LRIASIRNEIE YT REVED
35 - 45 Spun Funsawiulldan
30-35 I WNNzdmFURenHuTumY
3 » | udsdeudsunnisadunsis
35-45 Uanasngl Taperdu |, P
sQ Tadwdunan peandedunsis

wiul@ldanunn

AN ADNEN TR

35-45 Uanasngy Taper 819 W s
o sQ wnviradunanaudulian
(TsiAu 3 1) ( Point End )
WaANAT
— linandeasluduiiugvse
Uanemaniae P 4 i
40 - 50 sQ dunsranuduunlFan
( Cast Iron Shoes )
Uszanni 2 - 3 ms
linanneqiunuudanin
@ & o \ o Aa
40 - 50 Spun Uaeman wratunseuwdu NHAMN
wnuiulingn
linandeluduiiuvseld
| ) AANNTQNIUTUAUKTININ
NNN41 60 sQ Uaneunangtneso

A n9; 1 dld
NTRTUNTIHLULUUVNINNH

ANMNUUINRANAIT
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2.4.1 ﬂ’?'i‘]Jﬁ‘::Lﬁuﬁ’]ﬁ’]ﬁﬂ’}/uﬁlﬁﬂﬁﬂwﬁ‘nﬂﬂﬂﬂ5/@QL’&’]L%N Hlunseanuuudanues
LfmLﬁuﬁlﬁmmmi”uﬁymﬁﬂu@@nﬂié’mmﬁ’m’mm@ ANNNIATFIUNTDBNULLTAR AT
ABUNTALATNIVAN LU NIRSFIUNARADITIRRAIUNTTN NBN.395 — 2524 LandNABUNTRLEEx
WANNaaANTA , HAN.396 — 2549 LANANABUNTALATNIMANEAUIINARATLTA LAY
N8N.399-2524 dnneundnaduimdnuaediiiasun ndu %qmmmmim
Namﬁmﬁv‘fqmmummfu A1l euResuazi1eBedoyaainuinsgiusiig o i
AASHTO HB - 17 Standard Specification for Highway Bridges 17 th Edition ,
ACI 318 / 318R-02 Building Code Requirements for Structural Concrete and Commentary
, ACI 543R-00 Design , Manufacture and Installation of Concrete Pile 1ilusiu

AINNIRTIIUNARTUTIRAAIUNITH  1BN.396-2549 LALTNARUNTALETHINANS AL
aednFa lszymuazideatenuansldmananiaiwesiani dvaeanduneurin
umAnsausvaadnSa el

- weniesnaane Wi 3 wou ldun wuuniafnaaegldmaendnFasy , oy

. B . . o
neafnaaeglAmasNanFanatanazuuLnIAnTaegUEale muuandluglin 2.11

N
- >

@ ﬂd =) @ o

=] % = ] [
7U% 211 sluuumAsREgURMAENARFAAY SURIMRENARSTANA9
wazgiaala( ¥an.396-2549 )

o

- ﬁmumﬂ'ﬂmmﬁmmmm@”mLL@:Lmﬁﬂumuﬂ?m U ADULFN ] ﬂ@dﬂ@uﬂ?‘mﬁﬂ

wanalumNs9N 2.2 nelldAaunianaNLasa 1 lda1N Nan.213-2552
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ANS19N 2.2 LNDUNNITRUAATAINANUNIULTIDALAZKIIAS LBABUNTH
( 48n.396-2549)

i
ANUATUUTIDAUALUTIRI L UADUNSA Mpa kg/em’
(Us=nw)
t'. |biviasnd 35 350
t',  |bivieani 25 250
. |Binnnd 0.60 t',, 0.60 1",
t,  [lumsanaaalsisnnni 0.251 V1 | 0.795 V1
t, |0 Twanmidnudadsinnni 0.33 f 0.33 f',
7. luamwussaadaibiznoni 0.45 f, 0.45 ',
t, |n. Tumssudsviamsanduaansas lisnnnh 0.502 \‘t='c 1.59 V',
. lumslanudadlshinnni 0.372 Vr_| 119 Vr,

-f A8 ANNFNUNILLINEAGIGANUTINARUNTAZLNIINITLENNIRTT AN U LA

( Specified Compressive Strength of Concrete )

A v o A dl 4 a o v = o
- f’Ciﬂﬂ mmmumummm‘lmmm@ﬂumuﬂmiuvl,mmnmmlummwmem

IUrFnvTeLansnand3NAINE19 ( Allowable Extreme Fiber Stress in Compression

of Concrete at time of Initial Prestress)

i v

o o

y A 4 [ % v dl v a o % a dl % '

- fCaﬂﬂm’mmum\‘mmi‘ﬁmuma@ﬂ%@@umm?uimuﬂﬂwqmma@mLfm’m LUIUUNDE

TP8I39NAINANLLIIS AT DUNANIATHANHENIUATHIENUIINNUAZ AN AIULIIEA 11T
% a o % dl o dlv ea’ o |dJ a

F;Im\lsl,‘v‘lﬂ’auﬂTﬁlﬁ‘uvlmwﬁﬂ%@‘mlu@ﬂﬁwLL‘Nmmﬁ]@’ﬂmL'JZ\]W‘V]?‘LIM’W%I&T]@%GNLﬂﬁ@”]ﬂLLN?.IﬂLL@tLLN

N7zunNnIAEIINAIMNATULINEATRUUANLEINAINENY  (Allowable Axial  Stress  in

Compression ofConcreteat Time of Design Loads or Allowable Extreme Fiber Stress in

Compression of Concrete at time ofDesign Loads)

A Y =2 dl v al dl o % = o o
- fti mm’mmuLmmmmﬂ,ummﬂ@ummm:iﬂmmnma;mimmwmemfﬂmmm

YRUARELUANLATNANEND ( Allowable Extreme Fiber Stress in Tension of Concrete at

timelnitial Prestress)
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" o = o A A o oyy A o
- ftaﬁ@ﬁqqllmqul,l,?qﬂ\‘iV]ﬂ@NTﬂ‘sﬂﬂ\jﬂ@uﬂ?mquﬁ\uiﬁmqﬂm@ﬁiu@ﬂqwLL?\T@IGWJMZ

JugIenTunanLay ( Allowable Extreme Fiber Stress in Tension of Concrete at
DesignlLoad)
- griAnAuIENamANETN AN A sden1uAYe 2.4.1.1009
ACI 318 , BS 8110 : Part 1 , AASHTO HB — 17n9tl 19 ananannandniumaunananiss i
RN 48n.95-2540 AR lEAIALAANNANALNALIRINTLUABUATAB AT 13 LEMANH
UAN.420 — 2540
\ » = a oy o o @ - ey & o
- FTyUAIANNIAUABNAUA T LmANIE N AN nsadldadalannANUsTinnnIg
1 v = v =R QI v 1 a
HAUAANEIETINAN AaIRANIALANENAL1HIRL0.70 fs
| Y] = ql U o o I3 a a6 ¥ [~ v
- FYANANNLAUAIFNAUAMFUIMANIEINAINYNY neadldaqamannanszinnnig
, o v o Yy = oa oy =y S
NAUARANEIAN FANHANNLAUANENELHAN0.74 f's

ANGATANUININAILINNIUGIGATRAUENTN

Ultimate Capacity of Pile ;Q, = (0.85 fc' Ag)—(0.60 Pe) (2.1)

11 - fc' anmn999 221441 350 Alandu / AN NITURLNAS
- A, A9 NUNNIAFALINNRLAN TN
- P Ao useheaantlss@ning wnqeny ANN9FuLsenegn luduanniu
=S % o 1 =l =S = o a = v dl
LINPINAIAININAINNIGLBELINAN AON AIKER, NIMARIRAARNTBSABUNTA, N9
YAIRANDEA, N1INAFIVRIABUNTH, NITALUBIADWNTALALNITARL LI AIUBIAVATULLTIA

[ a
wan IneAnann

P = [(0.74 fou &p)—TotaI LossJ No of Wire (2.2)
= A o oo = o o 3
we  f, AR MAsTuLANLIsAEvetdunIn 1 14U

A, Fa funniinzeaduacn 1

2 =2

Total Loss A9 NIFANLALLNANIDNIALAYA 1 1AL

YR

No of Wire A8 A UQUEUAATLILINAY

v
a o A

v v 1
2.4.2 wyAnssunIsaadudnan@ N A LI UARg TN LHANINTAA AT

%

neasrvanduasludusiu ludfqedsnismansaiaziisedsnisau o drldfiasoun

v 4
o o

NITNUNILANOUIBIAUAINTBNAARY e dnuarduRusa | ladnazdeliinisnaeun

& A

agdnseasunisaialininisldiiminussnasuwadn  adnazinaaunaINaInIy
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fiAnsredusanssinvizatiminussn uansimesiuauietseu o iuandn Aazneneiy

k4
a v a IS

funuld dinliinnsanaussisatiminussninssisaadnagdunun - duhnaziingg

LARAUNAIANNLINRATBIHRANHATT I LA TN LT UANsa LA TN N9IARauTNT8Y

v
o

= N < N A = < P 4 2 ¢ a A a
TUAUAZCLWNNINTUATNUINUNUIINNNNNNINTU LAZAZLARDUNAULNBDITUAUNLUIININ

a

a %

AALIAALIN AT UNIWIRITUAUN LAt a L dNTaNAe auduRnldd u1TnA I uNnI UM
dl QI dgj v < a a oA o’// a a < all [ o %
m@nﬂmwmu% AaziianisitiRaestuiulnasauia dNasnlanegidn N1l

AWINHNNTARUNAIANT AN BN LTI NaEN9TIALT Tatinuinussnngzinlii

b2
a eaaa |

FURUAANALIRNENGT “Bminussyngega” (Ultimate Pile Capacity ) Anagiy 2.12

P p
AV Mx
_ 1 1
I - i ]
® -~
v 7 : t“;-‘ LV \'-\‘v.-.
n. il luiinin 1, Swninninane a. Siwningega

gﬂﬁ 212 MaLARaumITasiuRusauRa @I warTilaraid@nds (29905 | 2539 )
mafﬁm'a‘tmLmﬁmmuzwgmmﬁuﬁﬂmmmL°'1“']:u(End Bearing ) &115ui@Ldu
mniumm:ﬁqm@mmq'mmnﬁu{’mﬁnmmnﬁlummmfu@zﬁm@mqLﬁ'mmLﬂ‘?uﬁmimﬁ@uﬁ
mmuﬁ/wﬁﬂmmﬂmmdq 10%  2891u1AuNIAuTNaIsadn A ufuiadniang
871921 INDN 30% IBLEUNIAUTNANSLATLTN Hesanndnandunentiy Aufidaneiady
azgnenudiluanigiivanismen

Carroll (1987) AMUFULIIFAIUNIUGIGAUDIAUTDUHIANNATILALTN (Skin Friction)

| |
o '

a o (3 all A < A all o’l % o dl IS R4 '
AzHnduANTsaNa NN saaeunasnNintinusn lldnszey SeasiiAnfiaandd
4 d . oy o « , g
nseasunasresddnlunsilussiuniuntanaigdy (End Bearing ) NNIWAUINTAY
FuusefinumugeanaadAuseuiadnlasaqiadu ( Skin Friction ) ayWmUNIDNAAgIdANaY
NIRELILINFNUNIUGIgATIAUNLA a1 N ( End Bearing ) Adwanslugiin 2.13

LIFNUNLEIgATRIAUTEL RN AN TATR9L TN (Skin Friction) LHeWmMUWITIA4I4A

% a0 0y P S @ o = —— @ o o a =l
wanaziiAAeudinenan Dauddnaduazdaiinsinaeunasegiiniy usdmiulusumilen

THAWTN (Stiff Clay) ATLINFTUNIUGIRATBIAUTBLNIANTAYLATN (Skin Friction) AW
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FIUNIUNARTAAAY WAATUTLUSIFNUNUGIgATasALNLaNaLa TN (End Bearing) aziinig
[ o [ dl a a a em dl < A dl dl 1 @ dl a
WannassialdBey ] ARARNANITILE LHALANANNNITLARDUNRIRENTIALTY TIDTLNE

ANANNUSTERNgLT 2.14

PILE RESISTANCE

TOTAL PILE RESISTANCE

‘

SKIN FRICTION

PILE MOVEMENT
[}
-
(>
-
!
1

Qy

POINT RESISTANCE

‘

NOTE : Skin Friction Reacbes
Maximum Prior to Paint
Resistance Reacbing & Maximum

Qr - POINT RESISTANCE
Qs SKIN FRICTION
Qr . TOTAL PILE RESISTANCE

Y o e 4 y [ o [ a
Eﬂﬁ 213 mwﬂuwuémimﬁauﬁmm LA ANNLNITN rsumma@humumm AU

AUNIAFIFA ( Carroll ; 1987 )

POINT RESISTANCE

PILE RESISTANCE

SKIN FRICTION

) PILE MOVEMENT
SUN 2.14 NMSWAILIUSIAIUNULRIAY ( Carroll ; 1987 )

N9 sTlUAIAN AT LTINS N L9 RAUTD LRI TN WAL AN AST LT U

o o o

! v
UgsNITBAuNsaiularadnnIslssiduAnnasiunminussyndeaiuisauannig
dsziusanliiiiu 2 an1uy Ae nstssiluneuninisnasinsanuadunenuaznisssiiu

PAINININBAZINN AT NRan T waa

o o

2.4.3  n9dsziinAINIA U MINLTIM N9 89 AU LRI I N LA ANNNASTY

v 1
wminussynaasesaunsasfulaagadunauionisnesiienuandunen uaniiunis

o

v
tszinuls 2 nell Aanl
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nsdif 1 UsziiulnedBuuuadnAiand ( Static AnalysisMethod ) tflunng

A

dsziiuAnasfutavinussynaesiu Taan1sldagmuandminiaiminssnaesdunusey

@ 3 dl % o :// a % o a 6 a
wdnuardaeiandn Aldainnisiatzdiseaduin udatirlddmezidesiiuniy
NIMTFIUNNTIATITIIRBNULIL

sy 2 dsziulesdBuuuwadians ( Dynamic  Formula )iflunng

4
o o o o

UsziuAnnasduinminussmnaesaiu lagendanislssiduainesdAdszney | Use@nsnin

YRILATANN AN DA FINNUA NI NADN AT AUNTIANN AN ALE NTNITANUI DIVTAN TEINTN

a a

a - . P = A 1w
qnaTatlszaunisnd ( Empirical Formula) @9isHaziaaiaaaanlunislszidiuaanudngmin
wWARaNIEAUNIN ININZAZAINTIALEY

wpiaginalsfmn Tun1sRaznIn13lssmnlae N FLLLNAAIZATIANAIIN AR ALARD L

v dl o’// < 14 v v a 09// a dl A b4 o a aa
UBENGAUU ﬂ%mmmﬂmmﬂ@mmmmimmwmuﬂmL‘]anmg@mnslum@ﬂizmuimmﬁ
a

LUUADREAIaRT IngznN1sNazszyANeEntatadniaz iy adnetiasdessiu
P4 1 1 < 4 ul/ Idl :/’ a ng// ! 1 b % (<3
AzfensIuneud Uanareuandnatsazissvevagndusiuiule nadoulunjudaands

efidluandsiurminidans (End Bearing Pile ) Wi azliidansvesandundaagh
FURULTIVTTUNI eI
v 1
2.4.4  MlsslAuANINN AT UTAMTIN LIV N 1S IBSAUTDURUA TN LA AUN T 95
A @ NI NraININ19nad9199 18N aan 11N 52 1 W AU NRAININIINDAFI99IU
[<3 % [~3 a o & dl A o/ 1 (<3 ugj a a dl ] 1 v
laiinpanuiosia AdngilszasAinatiugudt widinuazduAulsion anisneasielil
% u’/j o 091 o dIQJ Y a aaal a o
WA annsniuthwinussyneNnfesnslfiase Tnaddgnimeasuuazilsviiuiuuuan
398 fail
aca aa a o @ v ac a
989 1 38N15UsEINULAEATINADUANNAN LT UL NLNAILITNTIA
ARAY ( Seismic test ilUN1IMAABLATNNIATFIU ASTM D - 5882 , Neiw 1551 — 51 35019

o [ %

v v
Uszidudsi AHTuasnmeseuualsvdunnasiuiiminussynaesausauiaaduLay

1
=

Fufisesiuaneands uidunislszdiud Aunmanduildianisieainelludaii
JlfiRansunniinvisadaginsslusyndnanisniessng mmmmmmmzﬁqﬁdﬁmmﬁsm
mnmzﬁuﬁmﬂumeﬁmmzﬂmmmﬁuiﬁ Hunnamaaeuuastlssfiuiifisnangn @
fnmsdszifiuldnda uasinnisnmedeuaanysafrasadufivanisteaidliui

o v A A A Agyo p o
1ﬁnﬂmuLu@Q@qﬂLﬂ?@\?ﬂ@%lﬂj%’]ﬂq?m?qq'&‘ﬂ‘].lllﬂ]u’]@L@ﬂ
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a 5 a a 1 o @ as s a a a [
28N 2 'J%‘ﬂ’]‘a‘ﬂﬁzLN‘uﬂﬂﬂﬂ@ﬂiﬂuﬁﬂuﬂu%‘%‘ﬂﬂ%’ﬂﬂﬂu%"ﬂ‘]JN’JL’d"lL“lINLL’éw

|

Aunsasulanaid@ndumie ENaAIaAS ( Dynamic Pile Load Test )flun1smagay

v
o o o

ANNNIAIFIN ASTM D — 4945 , Well 1252 — 51 1WAt mesauiallssiluniassutinmin
mmﬂmmﬁqLmﬁuﬁuiauﬁqmLﬁﬁmm:ﬁuﬁ?aﬁuﬂmame‘“]’u {1Agn1meda uR4 189D

Atiunimaaaulfsnde JAnlEanalunimageunganniin wiitesaann1smeaatani

]
c =X 4

1B sUsziiunndssiaalisunsunaniamed Geazfiaqldiniaudscminyanizfiunas
dszaunisnige ufinmeiuazilssily uaralingaainn1sANNAaIALAREUIBILATENND

dl ¥ =KX o [ 1 dl ¥ dl dl A 1% dl
ndnaaau “’NEQVLJ\I“LJ,‘LILﬂuﬂ’]iVIﬂ@@UWlﬂN@ﬂ’]ﬁ“ﬂﬂ@‘ﬂu%L‘ﬁ‘ﬂﬂ@i@&l’m‘VI@ﬂ

q

389 3 EnsUsziuAiasiuiminussnnuasAusauR AL NLAY

a a4

AuNsassulaiaaiumieIsadnsAanS ( Static Pile Load Test ) tfunisaaatinia

v
o o o % o [

NIMIFIU ASTM D — 1143 illudsnisneaaeuinedsziiuindafuinminussnaessiaand

'
% =

a a < a tdl o < d’ v «d‘ dl A |
,ﬂuﬁ‘@UN’JLZﬁ’]L°1I§JLL@Z@%VI?'E]\‘ITU’L]@’]EIL@’]L‘UN WIMN@?H‘J‘V]@@'E]UVILﬂﬂﬂ@lﬂNWﬂWQW waziilu

b4

v 0” % dl Y a 1 @ aa dl v 1 v o
ns M utinussnAunaselunimegey willudsnimeseunfesldnatuazenldansly

neaiiunimaaaungs dnazlivianimeseuiulassnisauinlug Asieenisnanis

nagauNansiad Waliluniranalldanelueunaasnaianda

a

a 1 o w w & s a a < 1 o w w & %

2.5 NM19UsELHUAINIRITUUINUN LTSN NURIAUTAURUANANUAS AIAIRITUUINUN
ussnaashufisasulaemsninnauiinisiagisnuaiinnan

2.5.1 dszidiuArinasfunmtinussnaesiniaedsuuuannIani(Static Analysis

Method )iflunsilsziduannnasiutaminussmnainananifresduiy asauilunagfiesd

n19a1zd13aaduRunIAIAUaNTAN1GAINIINTesTuRuiauw WetaA1R lENIiaNNg

v
ATUINBBNLLULTZINY NMUUAAIINENL 1BdNIN N1sUssiluAINNIATUUIUTNTRS
<1 add” | a 1o o o o’l o a a
i lnlaedsll weneaniliunisdszilininiaadutiminussnainusude an1uednuseyl

v
[ o o O

Hd I NAARAAINNENIIURUELTN (Skin Friction Pile Juaznistssifiuinasiuiivinussyn

v
)

m@qﬁuﬁﬂmmmﬁu(End Bearing Pile)a1ngmsn1sAIua i ANNIAIF TN MNLII NI
s vialal
Q = Q,+Q (2.3)
HE Q = ﬂ"]ﬁﬁzi”wir”uﬁ”mﬁﬂmmmmauqmm
( Total ultimate load — carrying capacity )
Q, = ﬂ'"nﬁﬁzﬁ“ﬁuﬁymﬁﬂmmﬂmmEu‘ﬁﬂmaLmL°'f|34

( Load — carrying capacity of the pile point )
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Q= ANMNAFLITNIMINLIIYNANNULAE AN UTDIAUTDL
Ao dNmanAANLNLANLTN (SKin Friction Pile )
AMNAYFUTNMIN LTIV NaBsALNLanea 9 ( Load — carrying capacity of the pile point ) ;

Q, Auanildiannannis

Q = QA (2.4)
J P & o <
LB A, = NUNUUNF AT DILA NN LA L@ LN
o % o 1 d’j dl ai [<3
q, = NNAILLNNIULTEAFABNN NUAELATN

ANMNAIFURNUINLIINNAINUIAEANIUIBIAUIALRILATNAADAAINNENITDILATT N

(Skin Friction Pile) ; Q, AMuanulfanaunng

Qs = iQSi = Zn‘, fSi Asi (25)

v
a o

ANAINHLAEIANIUFAD MU LN RNA NI NN TRV |

b
®
—-
w
I

A, = WunsaLRaa N0 TR i
nisdsziiunnasiutiavinusnaesAulawadnivaaansiitu azldisn1e
UsziiugineinAufugns (Total Stress ; O - method) IAEILAINNIIANUIIANNAN BT TU

q

u Ae  w@dnninnsneg e lutuRuuieaua lutuAun g Ban1saziansnd et
FiunINsneas e luduARgia Al asiansndianseeIunIsianzdnsaduau (Boring
Log) 8aTNAUIU 7] 91 ANTNNUNIINLBITUANTHATANNINNGY 50 % AABAAITNEND

< b u’/j

LANLTN G
2.5.2 nstlsuiduAnnasiuthuinussynaashuNnuadunaanTudunuiianise
AUNNANNITaNIUU (Cohesive Soil , Clay) faeRBANLANENS (Total Stress;0t - method )
- msdszifiuaniasfuiuinussnnuasAufidaeianda( Load — carrying

capacity of the pile point ) ; Qp AUUlEaINaNNIg

Q, = a,A, (26)
4 Aoy o I .
LD A, = NUNUUNFATDILA TN N LA A TN
o % o 1 d” dl ai [~

q, = NNASLLINNNLLTZALIBIANWN NUALILATN

a4 = Nc Sy (2.7)
dl o o o A ] oy
Wa S, = AnasFuuM@auuuyldszunein

( Undrained Shear Strength )
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Ne = AdNsrantANatniInlunfsfutnunaeIny

v
=X o ]

( bearing capacity factors )%wu@mf]mmmLéﬁumu@uﬁﬂmqLfmL%uﬁumwmwm
< dl a < dl = | =X a dl a v dl ¥ o v Y a o

W@ NN an A LmLﬁummmﬂuﬂmmﬂmwmum wmmmﬁyimmmmummw

waZLaUa A ANNANNE 1

Skempton (1951) N.=9 fiufufnaNan1INA&aLa29 London Clay

Sowers etal (1961) 5<N_.<8 AINNIINAFALLLLAN A

Mohan & Jain (1961) 5.7 <N,<8.2 AUTE UL EIFA (Expansive Clays)

Ladanyi (1963) 7.4<N.<93 aumﬁmﬁﬁmm%ﬁmﬁlﬁ(lnsensitive Clays)
Meyerhof's (1976)  N.=9 Andandsiuaiiougiusnan

Bowles (1986) N¢ = 5.74 mmmuﬁugmmﬂ?}gﬁ

Tomlinson (1986) N.=9 $MIdauANENIRa AN ATIaneTu=5

4 v
o

Falunnsidansaaenld Aaed Meyerhof's (1976); N. = 9 Faazynliiaunis (2.7)
Wiy

d, = 9§, (2.8)

-Amasutihwinussynanusadaavnussniniuuasinaiunaananu

SN URIANAN ( Skin Friction Pile ) ; Q, AuslAANNANNNT

n
Q= Z fSi Asi (2.9)
i=1
dl d” dl a < “9// a .
We A, = WunseUR A N0 ITUAY |
fo = ANANNNLAEIAN USRI ENRLANTNTURAL |
f, = as, (2.10)
dl o o o A ] o’j
Wa S, = R ITENTOLITRT R TR

( Undrained Shear Strength )

a = g3 RYE ANLIE DML ( Adhesion Factor)
ausuiadusanldarannsnaanudunug
FENINAT S, WAT a 189 Tomlinson , 1980

N3P 2.15
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2.5.3 nstsiuAniasiutiwinusnaasauduatdunaenludunsaisanu

a

flaiflAanaiTanuiiy (Cohesionless  Soil.Sand) #atAaAauifugn3 (Total Stress
oL - method )
- m'a‘ﬂszLﬁuﬁﬂﬁ'\é’q%'uﬁywﬁ'nmmnmmﬁuﬁﬂmﬂm'u.“‘ﬁu( Load — carrying
capacity of the pile point ) ; Q, AatulAanannIs
Q = N A (2.11)
e o\ = AvtiaeussnaiLlsrAndnaiiiesanntimiingud

<

NN ( Effective Overburden Pressure )

N = AndutlsvAviamndasuriinuunmui anenan
( Bearing Capacity Coefficient ) Fagnunsan1Eann
naANdNRUSITd1eAn ¢ i N,
189Peak,R.B.,Hanson,W.E.and
Thornburn,T.H.,1953 mmgﬂﬁ 2.16

A = NuPntFRrad L duNUane a1 gy

Diriven pile only 1

0g

0.6 — —

Adhesion factor, &
|

0.5

o

0.4

1
J
ta

0 03 1 1.5
S, (ksc)
5U% 2.15 nINANNANNUATENINAT S, WAz a (Tomlinson,1980)

-ArfmasFuduinussynaInusuReanusEuintR ULz dNAa AR

£ UDILALTN ( Skin Friction Pile ) ; Q AULlFANN&NNNg

n
Qs = Zfsi ASi (2.12)
i=1
dll dly zs' a =1 :/’ a .
e A, = Wunsauia@dnneiunu i
f, = AIANIAANN U aae NR A TR WAL |

fg = Koo tano (2.13)
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Ha K = AndulasAnBusasuALLls ANE A
( Coefficient of Effective of Earth Pressure )
oo = sl sEAnBraiiesanntiminaug
AananefuAuRRanson
( Effective Overburden Pressure )
5 = ANNNIREANIUITNINAUALRA TN
( Soil — Pile Friction Angle )
Das,2004uu1in e 0.5 ¢”- 0.8 @7
Das , 2004 TWAveAdNszANBuT ALy ANENG, K Qﬁ”u@ﬂ;ﬁumwﬁﬂ fadl
AnlaelszannuyinFuAndutsLAva A usuRL s AMEHAGN9Y Passivetad Rankine K,

dl o 1 o < IS D4 d ' o a Qr v a 1% ¥ dl o 1
NALNUITLATN LATANAAT N ANURENINANENLTLANTUIAUALAIULNY ; KO‘V][/‘]WLWILN

v
o

ANNANNINNGT ALt AN K Tugunng (2.29 ) mumi319i 2.3m491

Very Loose to Loose 7 > Medium — Very Dense
140
120
Z
)_
o
wn

100

. 80

60

40

28 32 36 40 44

171 2.16 nalANANNUEsENIAT ¢ ALATN, uAz A1 SPT - N
( Peak,R.B.,Hanson,W.E.and Thornburn,T.H.,1953 )
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AN9199 2.3 ANFNUTEANDUIIAUALUIZANTHNS , K WLNANNTUA189@dN ( Das , 2004 )

BUALALLHN K

@y ~K, =1-sing'

wdumenninismgadation | ~K =1-sing'to 1.4K, =1.4(1—sing)

Lmlﬁumnﬁﬁmimm WN | K, =1-sing'to1.8K, =1.8(1—sing')

a

254 nisdsziuAinnasiutavtinussnaesaudiuiadunnenludununan

a

FENINAUMANRALNINY ( Clayey — Sand , Sandy - Clay ) #2835ANLALgNT (Total
v o 1 dl Yo oa = dl Y o
Stress;d. - method ) lgnsaaniuszudNgnInlEiuABUteIuargnanlEiune
- msdsziiuAniasFuiminussnnuasAufidaeiandn( Load — carrying
capacity of the pile point ) ; Qp AuLlAaNNasNnIg
Qp 7 ((gsu)"'(o-lvo Nq )) Ap (2.14)
-ArfasFuduinussnaInus L ReanIusEniANLAsRaE L INARa AN

#NURIANAN ( Skin Friction Pile ) ; Q AunslAaNNaNNNg
Q = ((@Sy)+ (Ko, tans))A, (2.15)

2.5.5 mi‘ﬁnﬁ’]mﬁ?mmmm’nﬁmﬂmmmLLuummjm (Standard Penetration Test ;
SPT , Nl diunsusaiiusnmassuimminusmnassaulneiaanndans

N1INARBUNITABNNTAINLLNIATIU (Standard Penetration Test ; SPT , N )L‘ﬂu
75%1/1mm@uﬂi:Lﬁumﬁﬁﬁu{wﬁﬂmmﬂmmﬁuiumum ANNNIATIIUNNTNAREL ASTM
D1586 Renldiuann iesaniliufsnisfings axanuaztlszudna Wesanniiasdienld
nadaLANLT0IUd AN lEuas 1F useanuiies 34 AuRaunTaReuld fauansli
gm‘/‘i 217

nNNINAdaL SPT m‘tzﬁﬂmﬂma‘ﬂzﬁ@ﬂﬁuﬁwﬁﬂ 2uNA 140 Yaus ( 63.5 Alansu ) ann
ANGS 30 ia (76 ruRwms ) Wiannsznuiufinuanz f«‘imf;uﬂ%ﬂumiﬂ@'@ﬂfﬁm‘ff]uﬁﬂiﬁ
ANNTTNUAIMAIZUAMWN IR L ABNNIATFIUANAY 12 7in (30 LEWALNAT) Fandn
Penetration resistance ; N — value Lu;iLﬁmmﬂmﬂ%Lﬂ%qﬁﬂum?mmmuﬁm{u AYLAN
nsiauiasussnuauiundn salfisn N - value SanunaiaiadeusesiayadiiFain
AAGUIN L ﬂ’)’]llﬂ@’]@Lﬂgﬂu@’mﬂ’]?ﬁ\‘iL%ﬂﬂL‘ﬁ‘ﬂﬁlﬂI%];Nﬁyﬁﬁﬂ/ﬂﬁluitﬂzﬁ'ﬁﬁ\l@]d‘ﬁliﬂiﬂ\?ﬁ

=

dl dl [~4 v o Y o dl -] FVE~1 v
ANNARIALARDUANAINHAUBILATBINALTS LT UAL miﬂa“umem@miﬂmﬂum@gﬂu

v Aa o

o ] :/I = 1 ¥ o a o dll { o v ¥ v @
NITATUIUAIN °] WU HUNIENATENTY 1@WWHW?Q’QHL‘W@‘Vi’]ﬂ’]ﬂ?ULLﬂiﬁlﬂ@Lﬂﬂ\iﬂ’J’mLﬂu
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o o &

AFNINNGAUATHANNRANAIATRENGA ANAIINANAUTIBININAABLNITFNNTAILLIL
{1 (Standard Penetration Test ; SPT, N ) ﬁﬁmﬂ%’iﬁum@mmﬂﬁmﬁmﬂﬁmm

AU HNINNEUANEINT T

Crown sheave(s)
or pulley(s)

Typically 256 mm
diometer manilc rope

Anvil

Drill rod

Ground surface 7
;.;;:“'— Borehole
a4

.
5] 450 mm
%

g‘ﬂﬁ 217 Lﬂ%@ﬂﬂﬂﬂ’ﬂun’]iﬁl’ﬂﬂﬂzﬂqqLLUUN’]G]‘JE’]‘N
(Standard Penetration Test:SPT,N ) tt1dl Donut hammer
( http://digital.library.unt.edu/ark:/67531/metadc38318/m1/18/med_res/ )

Simons and Menzies (2000) NTEFUALLZNUANINNTAENAZAL LT UNI8azIRen

A ¥ o dl (3 1 o 1 v v v a 1 Ay ¥
ﬁ?ﬂm?qﬂﬂu'ﬂ?’]ﬂuﬂ\‘iLL@ﬁ?ﬁﬂUWWWﬂ’]?L@WﬁVI@ﬂ@ﬂ@%mqﬂqqﬁzﬂﬂuqlmﬂuﬂ’] N —vaIueMm

a

o o o o a o £y Y o
%ﬂmmﬂ@@mummnmeuuﬂuiwmmuwmmmuiummmszuwmn%wumm

2
o v o

ARNALAABUAZIIANNINDAUN AN LLINAN N SgeaaiumniAn N gandr 15 Ag

u

[ %

1 v
Usuuilne lfiauagaunisinal Suunsatl

N = 15+[0.5(N

corrected

~15)| (2.16)

measured

o

Terzaghi el at (1996) 1HA%1N1TUNANANNENAUETZMINIAINITRBNNARBLNZ AL

1o o o

LULNIATTIU ( Standard Penetration Test ; SPT,N ) AuAInNIAF UL auWLLL T TN 8N

( Undrained Shear Strength ; Su ) lagAnAuduiusaaLanslunngnen 2.4


http://digital.library.unt.edu/ark:/67531/metadc38318/m1/18/med_res/
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A1919N 2.4 v-hmmﬁ'uﬁ'uésw'iwmmfa‘m'an'wmafaummmuummsg'm ( Standard
Penetration Test ;: SPT,N ) AUAIAIAI5SULSwRRULUL N5z U1847 ( Undrained Shear
Strength ; Su ) , ( Terzaghi el at ,1996 )

afinresdudiu AN SPT - N A SU(t/m)
aauN1n ( Very Soft) <2 <1.2
291 ( Soft ) 2-4 12-25
wiatnunans ( Medium ) 4-8 25-5.0
wilg ( Stiff ) 8-15 5.0-10.0
LINAN ( Very Stiff ) 15-30 10.0 - 20.0
ufsfig ( Hard ) > 30 > 20

Carter and Bentley ( 1991 ) lda%n9nsanadndniusseudnmyuidaaniunialy

92396U ( Angle of Internal Friction : ¢’ ) ﬁumm@ﬂmmmummqLLuummﬁm ( Standard
Penetration Test : SPT,N) ﬁTﬂLmeﬂugﬂﬁ 2.18

2.5.6 ﬂixLﬁumﬁqﬁﬁuﬁ”fmﬁﬂuﬁnﬂmmﬁuimﬂﬁdﬁuuuwammm§ (Dynamic
Formula)

Lﬂumiﬂinﬁumﬁﬂﬁq?m‘imﬁﬂmmﬂmmau IngeAenisisziinannesAtszney

a

, Usg@nsnmaeaAsasilanaainanuadunanuazilszaunisnianian fugnsnisAuon

]
> 1

a 2 c .. dl Qdd’j IS dl a
vsanizand gmaiayszaunisal (Empirical Formula) #93aiariaaiaindenlunislsyiiuy
AaLdNaNNn wineN1EAuNIn ez azAINTIAET

O @ = o a ey o v =
LLE‘]@EI’]\‘Ii?ﬂ[ﬁ]’]N Tun1snagynisdseliulae s uuunamans NANARIALARDL
v dl ua/l [~3 b4 o v a :/j a dl A1 4 o a aa
UBLNQAUL ﬂ@tﬁ]’ﬂﬂﬂﬁﬁﬂﬂ]’ﬂ?;lj@‘ﬂ’k‘l')ﬁ@ﬂ??ﬂﬂlﬂﬂsﬂuﬂumiﬂjLﬂuﬂ]@ﬁﬁj@ﬂ@ﬂiuﬂ’]ﬁ‘ﬂﬁ‘ﬁmuiﬁﬂ']ﬁ
1 ! v 2
wuuADAgANARS wszn1siazsryanetasiatdunaslinuiu aesliaendasfiun

azfieansuneudn Uanaaesanduasasfiesudagndunuiula Tnadoulunjudaands

12 |
o

1 v 1 1
aaifluaduiuiiminidane (End Bearing Pile ) W azliitlatsnavandundian

FUAULTTRTUN I LY
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80
Relative density
70
60 Very dense
g 50
w
7?_ 40 Dense
&
o 30
20 Medium dense
10
4 Loose
0 : j | Very loose
28 30 32 34 36 38 40 42 44 46
Angle of shearing resistance, ¢’ _Carter and Bentiey (1991}

gﬂﬁ 2.18 ANANNUETEUIAINIREANIUAE L ULRIAY (Angle of |nterna|Friction;¢’ )
ﬁ’uﬁhmﬂnwmmuwzmumumm'a‘gﬁu ( Standard Penetration Test ; SPT,N ),
(Carter and Bentley , 1991 )

v

nsdsziiuAnIasiuiuinussnaesaulneldgrenisnenadn (Pile Driving

Formula) flugmsnldlunismeanuainisaluntsfutiminussynaesiunseuiaanduuay
v v
Uaaadnlaaanduiasdiaya@nduuaznisaen iy twingusen tninandu seas
anwedsiN 18R 2un wazAdNeaadnlun sunuenadlugng Inelifiesendadayanig
a 09/1 a dld =X [ Qdd. < o <
FAnssnpesiununanasll aafuisnazanuazsamialunisaiuon grsnisnania iy
v 49/ A o o o c o dl o v ¥ dgj dl
as19tulnelduanluinuinuazniseydndndsaugeasin lildannisiugiunainisn
dfudpaiiugnsnisneniandnaulilnenisfisansyAgIuiiain ann1sfiugIu1eanis
v

ANUaUUNAINATINNTa TuNsF U TN Us I npaaa TN InauANNNTAINa1Lan g LH A

ANNNT
e, W, h W, + nz'\Np

Q =
[sﬁé) W, +W,

(2.17)

A o o o/ 0” o [<3 o

Wa  Q, = NIAITUUIUUNUIIVNUDILANTN (A1)

W, = dmrinuesgnau (i)

W, = PN IBUA T NTIIIN TN MINTBINNINATRUFALE LT3 (FL)

h = a‘zmﬂﬂmméjummmﬁu (L4B1T)
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S = sraiz @ dnaNdaRan1IRaNUTATI(HMT)

n= duilsx@nTn13Ausa(Coefficient of Restitution)

e, = UsrAvinnwaesglnsninaniands
(W, +n*W, )
e = —_ (2.18)
(W, +w, )
C= nusgusalas C=C,+C, +C,

C,=  NIYUANIaINUNDUIDIIIATN

n3guYeuad

C,= n19gusrasAuaAIulFLaTAmuingaaady

v
granenain gnasine Ui daulunjasimunuazsinilasaingmsluannis( 2.17)

TAENNIINUAANN AT LRV ZALNEa L AT UA AR LA I NN za Nt U InaanINaz 1dnA
a a9 a
a o 09; dyd % o :// Qg/ ¥ [ % o dy
48 luA3all WAoaiuisdu 10gm9fiaeiuAan
'gmﬁ 1 Danish formula
| o dqj
ANNTTI WAL
Q = e W, h
" S+C,

TneiC, = eV hl (wm3) viranoefluldmius waz h
x/ 2AE,

v
v o <3

L :mmmmmu’ﬁm(mm)A:ﬁuﬁummmmmu(mm.)

(2.19)

o A [ % ¥ o

E = Tupdatiaveiuaasiannldnnandu@ymisanns)

v
e, =Use@nsninaassuiinutin
ATnAYNLaanst(Factor of Safety)at/lutas 3.0 74 6.0

'gm“l'?"l 2 Dutch Formula

| o dg/
ANNTLTI AL

o - o —Weh W, (2.20)
; $+0.0254C JW, +W, '

WaC =017 way a=1 (&N, 2523)

C = 139 war a= 10/12 ( Bowles, 1996 )
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’gmﬁﬁ 3 Engineering News Record Formula
[~1 o dy
anunnaiilusail

W, h
= 2.21
Q (5+C) (2.21)

Wa  C =2549u. 152 (& 5U Drop Hammer)
ARRmANL aansi(Factor of Safety) fiaalda1ngn 4.0(aan)

'Qlﬂ'a‘ﬁ 4 Eytewein Formula
annnluasil
e,W.h

——W (2.22)
SJ{C")
Wr

WaC = 0.1 daArdnmarntannsie ( Factor of Safety ) ldA1na1 6.0 ( Chellis, 1961 )

Qu:

gm%“ﬁ 5 Gates Formula
TTln.A.1997 WSDOT l#ldgmsEngineering News Record (ENR)lun1saaniuil

AasFutnminuaaandninalfinimidudeamnunlutla .. 1988uama 19151431 ENR &

AYTNARTIALARDUBENINAATHNINININLILFUL S Gates formula TUNIUAAIAIANNT
Q, = a.eW. h(b—log$) (2.23)
Tae1Q, Anudaenilu kips visa kN uarW, h = kips ftyigakN m

MA1519% 2.5 ANAINTDY Gates formula WLNATNIIUAE

Unit S A b

Fps In 27 1.0

Sl mm. 104.5 2.4

e e, = 0.75 AMUNTImeNLAWINAE FNABNIALTN
e, =0.85 ﬁﬁﬁ%ﬂﬂ‘ﬂﬂ?ﬂiﬂ@ﬂmﬁL"ﬁNLL‘LI‘LI%Iu
v

P =nmasdurhurindszdaaeaands
E, = ”wmmwanﬁ?zuimm’gmam
S = svuriianduansenisnenandamilenge

AN AAINLaansE (Factor of Safety) ldm1ndn 3.0 (Bowles,1996)
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’gmﬁ‘ﬁ 6 Hiley’s Formula
aun1Lilumatl
ehWI‘ h (\Nr +n2\NP)

Q, =
v S+§ W, +w,)

(2.24)

da  n =025 (Lﬁ@lfﬁummmuuummﬂu)
n =05 (Lﬂ@lfﬁuuﬂm@umuiﬁﬁm)
C =C, +C, +C, (maunumluaunislaglduaaipaaiuiu S uaz h)
C, =NN9EUFAIIDINTTRBLIDINUAWTNUU L, LHAT
C, = NMseufteadnAaunIaESNIANENY L iNns
C, = nsyusrasnuliuazsauiandy A = ﬁyuﬁuﬁ’]ﬁmmﬁu(mu.)
ANLUETINANN FAN.

e, = 0.8 Welassmninsnisaansansgdd(friction winch)

= 1.0 Weldasmnasineddse (triggerfall)

L ] [~ a A
C, =1.8Q, KZ usiflurumiung neadlvuausesuuunszaay

L ] (<] a ¥ Y o
1.25Q, KZ e fluaumiwmns neodldvuausaunuliidn

G,

0.72Q, % ueiilumuning

Cs

L 1 3| a
3.6Q, =2 wie I uRLN AT
YA

ANNAAINLIaeARE (Factor of Safety) ldmndn 4.0
gmﬁ 7 Janbu’s Formula

gRInuRIaNyAgIudInIsgusadansalAnudndauiuaiscazansa S Taali

49 q

Q= — (2.25)

de K, = C,l1+ /1+Ci (2.26)
d
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_ WehL LZ (2.27)
AE_S
0.15W
Cq :0.75+Tp (2.28)

r

Ay L =A2Ng@dN(Nmg) A= ﬁuﬁuﬁqﬁmmLﬂﬁm(mi’mmm)

o

E, = lunsadnnsuaasianfiidiandu fumaauns)
Tne@  A1K, .2 wazC, Husnlsifiviog

h dudaenihunmns wagW, Suaeniliusii
ATNNIAAINNLaemaN (Factor of Safety)isitfﬁndﬁ 4.0 (van.)

'glﬁl'a‘ﬁ 8 Modified Engineering News Record Formula
Q1N Engineering News Record Formula @un1g ( 2.20 ) ﬁmimqmiqﬂ&namm
Wzﬁvx‘mwﬁmmnmimnm:muEﬁfm
Q - ae,W.h Wr+n2Wp (2.29)
Y $+0.0254C W, +W, '

Ha  a =1.25%%8 a =1.0C dAudneniluiin

ANAANLanie (Factor of Safety) ldmnndn 6.0 (24n )

'gmﬁ 9 Pacific Coast Uniform Building Codes Formula annTnulusatl

W, +n*W,
W, +W,

S +—Q“ L

AE,

e,W, h

Q,= (2.30)

v

Wa  n Auetiurtinresianandy fuuimtinuasineusasialds
n= 0.5 éuiuadaimnan (Bowles , 1996 )
n= 0.324mFuia1duTtingu 7 (Bowles , 1996 )

r.z P <
L= ANH1AIN ( LNRT) , A= WUNUUIBALANAN(RNTINLNAT)

E = Tupdatiaveuaasiannlinnands (6u/ asewns)

q

AR LaaAsE ( Factor of Safety )1uiA1nan 3.0 ( Bowles, 1996 )
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’gmﬁ‘ﬁ 10 Redtenbacher Formula

annilusall
AE W, ’h 2L
Q, =¢, LL S+ [S*+ (2.31)
(W, +Ww,) AE
e L A8 ANNENUANIN(HNAT) A AR NUAUENAAELTN (ANI19LNAT)

1
' =

A o o < o
= po Tupdatiaveurasiannldniands (Fymsaung)

] q
= = & o y o o s o o Y < &
NITNATNTIUILRDNTUIAUTINUNUBN lﬁlll%’]ﬁ%ﬂﬁlﬂﬂ@'] MINVWUNTRIQNFIH AANLELIN 1y

fadadndnylunisnaairvandnsicoszuunan nisanlduiminguaaniuniulilazinli

v
(%

ANUIUATINITAANARNITNIAGA 30  LEuRLNAT HANInAvANTluase ueadnlian
1 dl 1 OBJ % a a o/ o/ = v v o a =
WinAasAIntnusInguAnass lunaenduiunisimenldfunanuiniiull wsenas
A v v £ 0I v v Og/ %3 v [~3 £ 1 1 o/ 1 o
wenldsrazansunanlinintunis ddiutingunenunn < faglinsdalunaaaugsn
< = o P . 6 o §u © | a a = o
W NUHauiINNe 8A1 Tension  Stress AN M1 i@ wdn ldiAnA M @aune nnsaan i
09/ o % % o [ qu dgl 1 o &
drvdnguean imunsaniuruinratdanduty ausgiuesAdsznauuanailsznig
ey NNAFUTwinusnaasainnsiesnts auauazainretady siaesdus
a a dl dl b a a b v
LarUsEANENINTDAATAIAAN TUUIAANABNUATLITANTNNTIANABN 41190 1EmN
ml,l,u::ﬂﬂummqﬁ 2.6 waz 2.7 eniguusiuazane 1AninisastuustinAnaqslgliiel

o

2550 nm \‘]

M1919% 2.6 AkuztimsldiuindesgauasNaan (gNUALasAE , 2550)

ANENILATN Wminsdunensingn
(Wm3) wndngd O | wandiugileo 1
AN 15 W, W,
NN 15 213 W, 3/4 W,

FLeTENUBIQNANABNAMIL Drop Hammer $2e1L189N13ENQNHANABNALIENAT
al dl < ] :/’ dgj-dl v [ - < 09/ oI/ ¥ A
TuanzFunenluszasiandnandeisiinetlesiuiandng , Inevinldudeazangnis

pongeilszanns 3 We (90 a3.) wazlimagiiu (2.40 was) 8 W
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A19190 2.7 UssAnEmwaanunan (zﬁfguum{uazﬂmz , 2550)

ANUTEANBNIN (% )

TUAYBNFNABN -
BWIZFANARN | FTULABNIIN

Drop Hammer 0.75-1.00 0.45-0.60

Single — Acting Hammer 0.75-0.85 0.65-0.80

Double — Acting Hammer 0.85 0.70-0.80
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FUAUDULANT N mmmﬁqm'gu(mm@mﬁ)
WINARUNTAB AL 4,000 — 4,400
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( Signal Recording and Conditioning)
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futnminann1reanwanAan L lElAsAANNIZNNFaTILAEN LARINIIRAFITLN 2.27
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( www.fhwa.dot.gov,2011 )
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t=--Universal beams —

- Bracing

Load cell [V
Hydraulic jack || Pial gauge supports =

= Ball joit

L

,ti:f}é:‘“‘p;_“—,:;” (TRl

Test pile

= Clear gpace /|~
ear gpice /|

R

[N D ML
e 7R A e
——— Tension (anchor) piles = >

Minimum spacing
2 m or 3D whichever is greater
- -

7% 2.27nsvesavwuuleeldidnanadin (anchorage pile) (www.fhwa.dot.gov,2011 )
angduuunisliiianinussynnaasuis 3 giluuudnesiu wudn nasliitiaudn

'
! 1 a A

NARUIUULLT 1 UATUULT 2 HANIINAGALAZHATIEININANE3Y 1B NG uALE LN

navufndwilesanniminsesteuivin waznasliimtnmaaeuluuund 3 naed
ddnanegniciu aziuliiminnaviusesduiuanas daiunanimmageuiiliaziasi
N91ANEE
ﬂ'mnmm@uﬁﬁﬁﬁuﬂyﬁuﬁﬂmmmmLmLﬁulmmum?mzﬁwﬁwmLa%ayumi
Ansiaianduiflunanlaitionnd 30 B 90 Fuiteatinetias 3-30 Tu ANANAIgIL ASTM D
3698-83 Lﬁ@lﬁﬁm@u%ﬁqqmummmzﬁmrﬁgﬁLmLﬁuawuzgmm@ﬁmﬁqmﬂﬁ”ﬁ‘%miwmmu
dumannnTg ASTM D — 11438 aarfuionnn7a3 wiavaniiteumagewiu § 373
ol
389 1 N9MARALLUUNIASEIU STANDARD LOADINGY#a Slow Maintained
Load Test ; SMLT sinmamagaulpgifiatiwinnagauiias 25 % sewimiineanuuy
aufe 200 %  teviwiineaniuy Minamagen 48 - 72 9alua viteenaazuanndnii

[ %

AnEaurnINANTRNINNazTusasUn 2.28
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387 2 Cyclic Load TestinnsnAgeuduAeaiiis STANDARD LOADINGLEU

Pinuinussmn 50,100,150 % wesiivinesnuuy Winauiininaanaunna wlaiwuinuin
nauin il lnsimileudunauans STANDARD LOADING attunisnaulindusnautinuin
NARAUAY 200 % Tadnvtnasnuuuansuznsminisivatmtinazludsgli 2.28
78% 3 Quick Load Test Llunimaaauildnarduinnismaaauiasnisivutinuin
' < uI/ @ A e a A =2 uI/ o
ussnetemazRunssicadiddilnadnaarlfnandszunm 4 De 6 dalueanwaznan

1
o =

ANFNTNVUNazlunasln 2.28

a4

|

il
Load
==

-

Time

Load

Time
5171 2.28 uaAIANNANNUSSEMIIMsIRTIIN AL A TR S AR UL
SMLT ,uuU Cyclic Load Test thazktUU Quick Load Test (STS,2003)

TuszndnanismasauiindngdinismgasasieiaTuEaviseiundannuavise |

v 1
' a wa Y A

augrasnialunaininuualilimadnnimageufumasisaiegadtifiuaqiie Aiunig

NAFBULALLIINGINAINNINIARIGNETaUNA  (TOTAL NET SETTLEMENT) wusenilu

' v v
4 1

Haawmsldiiundn 0.25 Arudastivinesnuuumidseniluwesnsuusiaisiasladiifiungn 25

o

v
HadwmnsuaznIaasaNdNiusseuIatminiunmeasa lluaastsqeRia s liinedina

N1INAGELENEILAYNARINNTUES
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nsldtinuinusann

danNansaun

ﬂ?J"Emimmmiwﬁﬂmumma‘gﬁuﬂﬂﬁ

( Standard Loading Procedure )

1.\ duiRen slﬁii’mﬁﬂmmﬂﬁq 200 % etimin
ussynTiRaniLL

2. ‘lﬁmmﬂﬁ”ﬁuﬁﬂ Wndugaaas 25 % seeimin
ussvnTieaniLL

3.ﬂ’]iﬂﬂuﬁ”’mﬂﬂU?iV]‘ﬂ'ﬂ'ﬂﬂiﬁ@mﬂuﬁf’m SN
25 % mQQﬁﬁuﬁﬂUiinﬂﬁ@@ﬂLLuu

WAZNUIAN MUTEUINTG 1 T,

AT UIN AR L TNAUEAIINTN AR
T4NINNT1 0.25 Na/au. weildunu
N9 2 TN
N ST P oy 1=

-Walvganmingegaudonndslis

= 1

nsmdenan Miaaiwdnls 12
v K O’J s v v
M. wRaR9nauwin e fanismga
sy an. gadinglduannda 0.25 wu.
mnunnanilfimasinmin1y 24 au.
vl uAtRlaansanacuanly
arnnsnNudnussnnls i
wenenuAtnuiin liaunseisnimsa

AN 15% UB9U1NALATLTH

°]J.?ﬁjﬂ’]?‘]_lﬁ"a‘nﬂﬁyﬁﬁﬂ/ﬂL‘ﬂu'}\‘lﬁ‘@‘]_l
( Cyclic Loading)
1.1ﬁ‘].|‘§“§“|qﬂﬁy’mﬂ/ﬂ wAnzgeeRnxan ludia n.
2 \anz129 50,100 uaz 150 % Taatitmmin

3 dl v 09-/ o %
UITNNDBNUUUUBILANANLALD Iﬁﬂ\‘iuqﬂlt!ﬂll']

Y [%
a KR )

¥
1 9N, LAIDAUBINTNAIANNTANNTUUINTN

e l9aanlussa19mng 20 Wi

-nsaautnviinlugsussngavine 19

o a | a v ada 4
AHUNNTEEULALRAY 38 beda N,

v
A.AnNsussYNUuinTag3a(Quick Load Test)
1. WWussnninuingaeay 10 D9 15 % 2891193N
¥ v

ussnnaanuuy neaan lunnstutnmin e
Az1aLlTiN 2.5 W

2 MINNIN1INAFBLAUDNAANLF Bnuziiaiduan

1 AQI 0” o % ¥ QI

attagldanunmniutminld Winganisiis

UUINLA298 5 WM asnauunmin s

A lunnsutvenluusasdaena
wlasunladlélnafnrsanaaiuaey
luszuinedififiendes

_nsneutinminAas A funs it
1 laiflaendn 4 doaimin < fiu Tnenfu
PEIZINATENINNTNLTLNIDY 5 WA
aldigrursotuiinnsa
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nanagauluauInynasiy AidnglszasfluntaifiutiunndeyaluiifAnig
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waafu Ae iudeyaniaonuduiuiiusendne tudnusmn , Annmeasaniaianid
wazioan AnusazalalAuduiuiaesiininussniuAINITIAaNLANGNY T4
Tomlinson ( 1971 ) lfMn1sAnenaaasuarasadunnanuduiussasinminussyniy

ANINgAFTesAusazTiin liAtuandlugn 2.29 uasdeyansaindsznisiiazgniinluls

v 1
[y o o

a o o % % % ad a A a %
HALLASILATISUNIN \‘1?Uu’]ﬂuﬂUﬁ‘ﬁ‘VAﬂﬁfJﬂﬂ’]ﬁ‘LLﬂ?N@ﬁfJEI’Jﬁ‘V]'Nﬂ?’]‘V‘l‘V\Iﬂ nAnAuUlAt
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ety TelAreiuvaneis

e3¢

o =S n) wdnfuusadaaniuludufnumilacsey

YIANTLNAIN

b‘ H
f < A

; 1) @dnnnusadsaniulutunuan
| P < , o a
, x A, @dNndlansdnetuuduiungy

\J Y . ' v
. I = o

1) adangnimidnussnsulidataiady

a

dl 1 a < 09/1 a 1
nveguuduiuudmeg hlduiiulu

U

Qe

'
a

§ \  Aa ] a & A o
\ : Q.) AN NNNDRAIINNLAAAUNNILRALUN

'
[ % o

@ Aao ~ "
Q) LANINNNNN ﬂﬁ@i&ﬂ?ﬁl[ﬂ’]ﬂzgmﬂﬂuim&

B S L UninussNNAgaL

1% 2.29 AnuduNuratimTnusTnuaznsngastaaaEdnluTuRUAS
( Tomlinson,1994 )

2.6.4 FEMIANNNAIT UL UINLIIMNGIgARINNITNAASL
v v
naneaaunIsfuminussnreaatdnluaumiy Insdawluguioazlininis
naaaUAaunIIninnin i dumifviedenns (Ultimate Load Test ) wsazyinnig

v 1
NAABLINUALNEN 2 vi5a 3 Winaesiuinussnnilfeanuuul’ ( Proof Load Test )N19un

v v
o o o ! o

nnasFuthuminussngegaazfiasnseyinlnanisutlsnaainmanuduiussyndnainninusmn

]
KX Ay

AuAINNINIAAITaNLE1TN ( Load & Settlement ) Foedsnanuiin Gadifoaiuuaneds A
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J8ua9 Davisson ( 1972 )

15L@u'ﬁ%ﬂ’]ﬁ‘ﬁ'ﬂw}ﬁy’mﬂ/ﬂui‘?nﬂﬂﬁ‘zﬁﬂ (Ultimate Load) aaatd 1 dnTngnansaunli
dduduanefifaanudumuiniusinfuussiuidaredanegn S uniudasyagss
(Free-Standing Column)ﬁﬁ@mmw’“ﬁmmffmﬁwLmlﬁﬁm,mmm,mwmm@zﬁmﬁﬂmmﬂ
4RI Elastic Shortening  2adiandua niduiiArunlilaaGuaingainia
(Origin)iaaaniéi Offset Faflrzzinax  seduiusiurwalanea iy Offset Ay

unuiuduElastic Shortening TdnEulAsa9nI N ANANRUSIENIAINNINgAFTLAY

S|

o” o dl og/ o dl o og/ o o . < aa
UINUNNNARKBUUINUNTIAA muﬂumuuﬂmmﬂﬂ@mﬂ (Ultimate Load) 124L@1LANEN19

1 2 v
o

fAasldfuniamaaeeiisrarniadiniiminnasiauiazasdldiiy 1 Faluady  Elastic

Shortening %WmmuLmuﬂummuuﬂﬂswmm 20 mmm@mmu’muﬂmmnﬁ mﬁu‘”‘mm

v o a

A% Davisson ( 1972 )mmmmeﬂuﬁumﬂmmu
1) ﬁmun%ﬂm@mgmﬁwmﬁqLmLﬂ“juﬁuﬁ’mﬁﬂmmﬂﬁummﬂugﬂﬁ 2.30

2) AMUIUUNAINITEYLAAY Elastic 2BUAINAINANNIT

_ QL (2.37)
AE

. 4 & o o 4 @
Tne? Q Ad WANUNUITNNNNTENTFADLALTN
L ﬁﬂ ANTNENTBNLANT

A dgl dl v o [
A AR WUNUUIRAUBILANLIN

way  E AB modulus of elasticity 1093@a7 Mnianids

q
4

3) anLEL OA anAINIEAINaNNIF( 2.36 ) ANNtuaINLEY BC aunuiuLEy OA

dluszeiziing OCTaaANWILTEEly OC ANNA&NNIT ( 2.38 )visa &1ns (2.39)

oc = 3.81+R Ansuningnilu 1u. (2.38)
120
oc = 0.15+%z§w§wmmﬂu 7 (2.39)

Wa D = WwihAudnansaesaduisandnunieneaaidy
4) BinussYNNqenLRRaqaRAtuaedl BC Audunsvanuduiusssndng

v
WinussNUAINIINIARaTaqn C



50

Load, Q, (ton)
50 100 150 200 250 300 350

ﬂ | N TN T [ TR T Y T N S Y S Y U [ N T N [ T T Y T [N Y TN O TN N A S S |

g

12

Settlement S (mm)

16

\

20

a a

sﬂ‘n 2.30 'aﬁmsmmuunueswnw AR LA ENTINNNURY Davisson ( 1972)

3% Davisson ( 1972 )idnguszasAluaisuwsniiivaldluntsudananismaaauls
AINNIINAZALLATNAINAT Quick Method wand n1raRas dulsuani1magaun ladunis
NAFALLANINLLL Slow Method W basziunsulsna ldann1mageuLuL Cyclic

v % Qdd”d‘ E7% Yo [~3 o :/l =®
Load Test 4alfuBaua0995iAaidy BC 411170870 1ARaUN1I AR LA TN A9IUAY

ANUNTDNUUALN LTI NITNARD LA NANNZUN1INAZGAL Proof Test 18

9849 De Beer (1967)
ANHNTONNANTNUINLITYNGIGAIINARATBNLEUTLAAING ANTTN  Elastic A
Plastic s dunaaauiagnisnsiauduiiusszndnainminussnanseinsaia i

wazANIngasdaluaing log - log wduns i ldaziiluduns 2 Eugndnresdunseisaas

a ;A o

dald 1 091 o dl as dal 1 qu o
UARATUINUNLTIVINILR QLL@@QI%TUW231 ‘Emmmﬂmmmmmmmuuﬂmamﬂmm

<

memimm@umnmuwmmuumuﬂ@umﬂm\i Elastic Ws%1IN meuuunﬂwm'ﬂmumqm

o

1R famﬂmm@ﬂ'mmﬂummm@wuﬁﬁmfm De Beer °Lur§mumﬂqﬂLmu@mumfama‘mmu

9/
o

WUU Slow test@u1Th LL'&@\?L‘]JM‘I.IWF]@H1 Q

v
o

1) ﬁmuﬂmwmmzﬁ”mﬁufiw'mmuﬁﬂmmﬂmemimqmﬁquumm@@ﬂﬂﬁﬁm
ANa
2) nelazigisailubunss 2 1w

3) ﬁmﬁﬂmmﬂ%mﬁu famumuﬂmimﬂﬁ AAANIDUEUATI 2 LEUT

q
4

Fatuuzth T minianduiinageunuy Standard Loading Procedure
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6.5

4.5 T T T T T 1
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
In{Mvmt)

=

51% 2.31 FEMsMIUIUENUSTNNTIAAIALALAE Double Log 23 De Beer (1967)

qQ

98849 Decourt’s Extrapolation Method ( 1999 )
as dg/ ug/j ¥ v o a‘d‘ AI [ 1 o ! 1 091 o
Jannsiluduusnazainansvpannduiusnununilaniiuadnsdauaacantionin
dl ° 1 < o 1 o/ = d! | 1 09/ o dl ° 1
ussnANIERIsala I duiuAINIIMIARakarannunikaziiuA i uinussnAnseinse
<1 [ % dl v o o o ! 1 d” v o v v dl
iy Aauanaluglin 2.32 a51ansa udNTusse NI et kEaNINIaTIIEURTIN
dluduannisnanes ( Linear Regression ) t&umssannisnanesililetanseaanldfniuy
wnuduniiludidmsdauaassrtautdnusninsgitdatadniueinimasa aziiy
' A 1 ¥ = & = 1 & o
ANAIT C,uazAn C, ANn90un IFANN19A9INA MBI UAUATNANNNIDANBTIAILIMTIN

e

ussnnapdtmRv lfanannig (2.40 )
C
Q, = -2 (2.40)
U Cl
120
100 1

80 4

y =-0.4185x + 108.3
R? = 0.9967

60 ~

Load / Settlement

20 |

D ] T T T T T T T T T
1] 50 100 150 200 250
Load, (ton)

5% 2.32 EnswiutinussnnngmtRlatIsnsINHNUa

Decourt’s Extrapolation Method ( 1999 )
A Cuay C, Nlfaingii 2.32 W et lla3rensmaauduiusszndnatinumin

mmn‘ﬁmzﬁmﬁi@Lmﬁl,%mﬁurfhﬂwm;mﬁq Fasigunig ( 2.41 ) azg@iNnsaniniafeuiey
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Eunaauduiusseudaminussninszinsaaduiuainimgasa Alaainnis

ANMIUANEANNTT ( 2.42 ) AuAnlAannmeaetluaunAans il 2.33

C,S
Q = Z2Y (2.41)
[1_(C18)]
Load (ton)

0 50 100 150 200 250

—&#— Observed g-s curve

Settlement S (mm)

—l— Calculated g-s curve

12 ]

51% 2.33 nsuaneMsEauiE AN NN TR NENUSTNNALAINISNTAGA
nlaannisnagaulugUINNUNFAIUINALANNIS ( 2.42 ) 183 Decourt's
Extrapolation Method ( 1999 )

28789 Mazurkiewicz (1972 )
anyA idunanauduusszndnAtninusnaeaadniuAIn1angnsag

daadun dudulfsesaunismnaiug) nsmeAtiminussngageaaeda s wilfanas
naAnRamduatsuunsl luunuaesna i nitluszyAinimgasaniaiands fnns

1 [~1 1 dld 1 (A ¥ :; a 1 o dqj o a ¥
wiiulugiag o NRsvazdaariail. anduiiainiuunussyAnmasaaulldaiudunsm

1
o =

ANANN LI A EIMEN LTI NTRBa I NAL AN NIRRT L@l N A nqmsafL

Eunalpaudniust anndunyn 90°lddanunuaasnsinnssyAiininussnnaas

1 v k2 v
=

@ innqaintianiduiige 45° aulidniudusntiuinussynidudall inauasuynidu
aglfdunipaadndaiuduniiminussmnanais NeasntazifluganseyaAiiminussyn
1 1 4 v
qegnnsiaanisasuanslugily 2.34 35z lEiinsutlsnaniniasiuiaminusmngegavas
a a o :/j d’l
AulunnsIe ATl
v 1 ¥
nsudsnaniasiusiminussnaaanduanAnlfainnismaaatluauiuiiu
sy Y o ol ¢ o as Al ° P | ad
uana NN LANaININEL 19 4 351N Sianuanedsnazinun i luntsulong 1w 35ves
Terzaghi (1943 ) , 38984 Van der Veen(1953 ), 3589 Brich Hansen 80%Criterion (1963)
LAZA57N9121988UNAAUNATURY Mazerkiewicz infudganazilszgndldnuldsunss

paxnaeas 11l 1998 lufu
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Load Q (ton)

0 50 100 150 350 400

{}‘ MEEPE B ?“T‘-'-—-—-..__
E . 2 g
E 5 = u‘hj';
w a
- 4
£ 10 ] o ™
£ g |
Z 15 - £%
7 \‘| 5 =

20

519 2.34 n1suilsnalaanis3an1answia 189 Mazurkiewicz, 1972

2.7 NM5RANULLFIUSINANAIEITAIAUAMNATUNIULAZUIMINLSSIN

( Load and Resistance Factor Design ; LRFD )

NN9RRNULILARERTAIAMANATUNIULALTINUINLIIYNN (Load and Resistance
Factor Design ; LRFD )Lﬂu?i%ﬂﬁﬁ“ﬂﬂﬂLL‘i_I‘i_Iﬁﬂuiﬁﬂ‘ﬁThe American Association of State
Highwayand Transportation Officials; AASHTO lENIN19RRKINIAILAT 1991 Laziaue
Hunimsguniseanuuudininlasaasauardudausing < 2898snulunnamnanaaad
anigewiing Wl 1994 niseenuuufaeds LRFD Mhwmunliianuuwiuduinauainnis

1% as 1 dl ¥ . v a o
aaNLULAYE ATt LsaNean 1 (Allowable Stress Design : ASD) lARNNTANMUAGNNE
311 (Limit State) TnauuiAnanfintlsz@naninnisldanuaesdasaievizedoulsznanau )
allal Y v 1 o v a a v ] u’/j
nRanwldnsenldnunaslitasnde franisandsr@nsninnisldanlugaudy o ag
annzaniail wikeanlfiflu an1eanimaniad ( Strength Limit State ) waz@ni1aens e
167 ( Serviceability Limit State ) N191inAMNMAIENIAEN1TaARAIANAIUNIUTIBNTAR

1 2 1
519 7] gl ANFIIAIARNNENLNL ( Resistance Factor ; @) Teazdiuagiumnuidasianis

u
1
o

AAUATAINTULINTBINTILRLI1ANT WATINNTNWINUINANG 7] INszinsaadsanang
fngl AFnANATMENUSIYN ( Load Factor ; v ) EeAHazIuegiuannliuiueuaestinmin

v v
ugsnusarriaLarANLautn lunslssduAmIinusIn 419N30a8UNEANNNIET

15sa31n 2.35

a
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LOADS | _RESISTANCES

—— S— e UNFACTORED

(OMNAL) === | oup ErFECTS S pEsiSTANCE ASSTANGE,
Q ra fn

Q oo
’ LOAD
F n.:gyms.

g 2.35 AnuMINBARIAAIgUIANNAUNIULAE A g M UsIYN
( FHWA HI-98-032,2001 )

A ngu 2.35 luliamuannisiaualag AASHTO,2001 e ldaanuuufaadssa

ANANUIULATEIMINLIIYN (LRFD ) Asannissia il

$R, = 127 Q (242)
dl I o k2 .
LA @ = AIRIANILINAUNIU ( Resistance Factor )

R, = mMausafinumuvizeniasiutihminussyn aaluni

UNETNANNNASTUENWINUSINTBIAUGIgAT IHANNIg
UszilufinefoannaAans,n1amaaeuluaundoein
WAFARTLAZgRIABNIALTN
! o 021 o dl o IS 1 d} [
n = mifusesimdnifeeiuanutiangy 391460 = 1
( Barker et al.,1991)

I o

4
AN q@mmuﬁﬂmmﬂ ( Load Factor)

Vi
Q

v v
75 LRFD HAfaRMAMNEIuNIU ( Resistance Factor ; ¢ ) Wa¥ANGIAMENUIN

LNNITALILANFNG ]

ussn (Load Factor ; v ) lfnnainnisifiusausanAimeatadudiuounin s
NTEUIUNTININATB Tmmﬁwqwﬁmmﬁqﬁ@ﬁ@ (Reliability ) TunnsatAsnziiszanana

v 1 A Y o = o qu Y adaa \ o | aa P
wazaz AMIwanI7ia9nl a9 19N1708n kU LAYIFUNAMNLNUEININNGN9E ASD 71
v | ¥ o 1 s 1 o s v
geanuwuniiugniuunsiudssing o lnaendudszaunisniseseanuuuied

2.7.1 @an1azania (Limit State ) unnads annitaseairsisadouilsznavaslu
anaz mnnzansanisldauuaziviudn llamnsalenlfinudnglscasinasnuuuls

o

~ ' An o o g
W?ﬂﬂ%slu@ﬂqwmimﬂ@ﬂﬂﬂﬂ @ﬂNW?ﬂLLﬂﬂ’ﬂﬂﬂﬂ 2 AN19Y ANU
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1
=

- AN19ZANNANIAY ( Strength Limit State ) xNEDe ANIWN9FUEUTINGI4AN
Taseasedimeannsds nnsitiRreseann1sargnaninlaenaninae89AINAIUNIUT B
IA99A519YERAN19ATAYRIN1391R ( Limit State of Rupture )

- gan1azanianns e ( Serviceability  Limit  State ) ¥N1809 @NINWARNALE3

dld 1 v dl P o o 1

nansenunifalnseaine Inenlaseaing depsainisninuiglsnenisuen Aanw
azAanaLfauazan gl unnlnalale

2.7.2 ANFIAMENMINUSIYN (Load Factor ; v ) aruagiuavnluiuiuanyes
dandnussnusazaiiaiaraniiug lun1sdssiiuAinudnussn AFagutiimin

o o 3 o = 1% a a A
ussndmFuaueaniuugiusnudsemalnaiu Geldfnnsgiugnede azlinesniy
NIMTFIUTDY 98N 1020 - 51 Tulu wmsgIunfseenuULEIAABAN LN sUnE R B R AR
ANINATUNIBUATHINTNLIINNUAZNINIENINALIUN 6 ( W.A.2527 ) BENAINAINN Y
W3z IAAILANEIANT W.A. 2522 NariinisszyAsaAniiaiintinuinussnn Tnauean
Wulszinminminussyn 186

- ANFIADIITNLIIYNANNNIATFIN 9601020 - 51

14D (2.43)
12D+ 16L+0.5(Lrvi#aR) (2.44)
12D+ 16(Lrvisa R) + (0.5L 988 0.8 W) (2.45)
12D+1.3W+05L+05L(LrvsaR) (2.46)
12D+1.0E +05L (2.47)
09D +(1.3Wia1.0E) (2.48)

Wa D = uwinussynasiiiesaninmingesdiudiulaseaieuaydanasasig

= . P4
1Tae9ALITNAUN1TLUIATIA3N9
09/ o 09/ o dl Ly dl dl ¥

L = windnussvnasuazinminussyniiasainginsniinaauinls

Lr = BmtinuesnNasaInmaInn W= 1nninussynitiedainusean

E = ussudupulmmnmuanudoun 1 aeaumniiunsinuussudumiulug
& uiuenAslAsaTIUnAn 81989 AISC

v 1 v
R = wnuiinussvnitiesaniiney

%e

R % o

-ARIARUINRNUTINNATNNINTITU ﬂi]ﬂﬁ‘ﬁi“l’]?’N’il‘Ll‘Llﬁ 6 ( W.A.2527 ) BANATNAIN

o

TunszaatityiAnauANeIns w.A. 25225147 Tun1sAMIIEIusNg 7 19981A1TARLNTA

o 9

[ %

a <3 a o o [ 6 ¥ 0” o o Q‘y
L@?NLﬁﬂﬂm’]NVlﬂH{]ﬂ’m@ﬂ?Z@ﬂ IﬁﬁlﬁuqﬁuﬂU??V‘!ﬂﬂﬂi@H U
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v

(1) dovaasarmnsilamaussan Tildumdinusmnilsydt Al
Wl = 1.7 WA, + 2.0 UA. (2.49)

v

(2) donaasaAnsnaaussan Widuwminussynilszaa Asil

=

1Wl. = 0.75 (1.7 ¥A. + 2.0 WA, + 2.0 99.) 1178 1WU. = 0.9 WA.+1.3 9Q. (2.50)

k4 v 1
1 o 1 1

Taalildartnudnussyniszdunuinndn wivislifiesldaindnantudnussyn
dszaglu) fos
ul. = dwdnussndssde wA. = BinusnAsizedenAns

U, = ﬂ?ﬂﬁ/ﬂ‘]_lﬁ‘?nﬂ@??’)llﬁQﬂLLiﬂﬂiﬁLLWﬂ TN, = BNAN

2.7.3 AFNANALINANUNIU ( Resistance Factor ; ¢)

azdnuTnARILlfanannig

1+COVZ +COV?
;LR[J/DQD+7LJ ( Qo QL)

Q 1+ COV/?
9= 7.Q (2.51)
D 2 2 2
(5+/1QLJexp {ﬂT\/In[(1+ COV; JL+COoVZ +CcovZ )J}
L
e @ = A ”q@mm\iﬁ’mmu ( Resistance Factor)
dy = ANRALUNERAIIAUATRANOULBENIAALTBILTIF TUNIY
Yo = Adapnutamiinussnnesi 14 1.25 ( Nowak , 1999)
yo = Asegadviinussynas 14 1.75 (Nowak , 1999 )
SR AERgIdausENINeimInUIsNANALTnMINUsINas enld 2.0
Q
COV,, = pnduilsz@ndutlsilaupasiruinussynasi 14 0.1 (Nowak , 1999)
COV,, = AdudsrAnsurlstlsuaeativrinussmnas 14 0.2 (Nowak , 1999 )
COV, = AndutlscAnsutlstlsuaequsasinuniy
( ANRINNNTUIEUNNASTUTMIN LI NTIRIAUAEGATABNIATN )
Jo, = Anewdentestiwinusmnasi 1 1.05 (Nowak , 1999)
do, = Anewdsnaestiwiinussnas 14 1.15 (Nowak , 1999)
1 o a -dl QI/
Br = ANATUAINNLTANY

ANANNT (2.53) ANAaLL9EN o) Tuannistiu dansinussynansyinazuaniiy
wnminussynasiuazivinusmnas avldanuisonaziiunnansunlilunisdmenzit

wasaniiunisdiansiunidsfuriuinusnassaunfusminnszyinatnady a9ld
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Fnpaiiszyely LRFD Bridge Design Specifications ( AASHTO , 2000 ) duuuzvinlag
Nowak , 1999 azilifessaudsiniies 3 faulls Ae A, AlewBewedstesusadiiuniy
,COV, AndnlszAnBud stsauseusednuniuuay B Fndatinauidesy Jeazfiaeianis
AR AN TR TEN AT
27.4 ﬂ'f]Lfauﬁml,ﬂ?;mmLLNﬁmmu (Bias ; Az, )
L‘ﬂuﬂ’]iﬁLﬂﬁ‘ﬁ:ﬁ“ﬁ@ﬁ;}j@Lﬁﬂﬂ’]d’m’]?ﬂ?mﬁuﬁﬂﬁ’]@vﬂ§Uﬁbﬂﬂﬁ/ﬂU§‘?nﬂ5ﬂmauﬂi’]u
andugneislaas i ngidssfunaiildannimageukauisadnarnans (Static Pile

ISP A

Load Test) mm’ﬁzgm ANAUIBENTLANTNLRAZAY (Bias; Ay ) NANVNALERINEIUIZIIN

v
o o

daFuminussynaeshu AN Leuwsaz i ldannimeseuficedtanne Aans

3.

1%

a [y aa a . ¢ o { dl 1% a Yy aal
SUATTHAREIENINTINAN Mazurkiewicz AuAR lEann1sdsziludaeiimng RN

XD

2 |

[~ o A o 1 = < ] 2 . qg; 1 as
L dufuiuuasleninisnAnewassred L duLAazfiu (Bias ; Ay ) avualunsazis
W&9 azinAaULBEN I A NI NLARZHY (Bias; Ay ) TuuInIAeuAnRAY (Bias; Ay, )
pald annigienisAeBBENIada N LAaYAY ( Bias ; Ay JLATUNALEWALIAAE

(Bias ; A, ) AdUAASIUANNNT (2.53),(2.54)

R
P8 (o= v (252)
Rn
b
p— TRI (2.53)
We Ay = AEURENTNA TN ZHY

= ANNNASTLTNMIN LTI NTR9AUNNWANINwAaZfun S AN

NNINARAUAILIBAD AL AIRNTUALILATILAUARIEATNY

NN

R, = ﬂ"]f‘h@”ﬁuﬁ”fmﬁﬂmmmm5um'f1w,mL°'f|34 fnempsziiin
ANgGRIMANLATN

A = AnewdEainas

N = SuauandnitnAiasz it

2.7.5 Anduilsvananauiilstaan( Coefficient of Variation ; COV; )
a , a & e a c v adg oo
ﬂ']TVIq5?3‘].4'3']ﬂq?ﬂﬁgLNuﬁquqﬂuﬂU??wﬂﬂﬂﬂﬂu&l'—]ulf&’]LmNﬂQﬂrJﬁlﬁVINﬂ"J’]N
1 o v a o dl v [ o o o” o % anl a I's o’//
LLNuﬂqiﬂ@Lﬂﬂ\‘iﬂUNﬂV]VLﬂ@qﬂﬂr]?V]ﬁ@'ﬂ‘]_lﬂ']@Q?Uu’]ﬂuﬂu’i?nﬂiu@u’]ﬂﬁﬁ]ﬁl'}ﬁﬁﬂmﬂﬂqﬁmﬁ‘uu

a aal a a =3 % 1 ad :; 1 o A
ﬂ’]?ﬂﬁ‘ﬁ:LNu‘]_I’]\‘i’Jﬁ‘ﬂ’]"'\]’QZlIﬁ’]L@uL’ﬂﬁN@]ﬂ LL&]ﬂiNiﬂ‘MN’mﬂ’)’]NQ’]’JﬁMH1N@’]M’1?ﬂH’]M’ﬂ‘N’]M
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1% dl A A '8 a { a Qf

16 nisnaziaangmslannldinmuainisiiansunnasgainAdudscd@nsanuutlailson
( Coefficient of Variation ; COV, ) esdaya %\1Lﬂum‘vmﬁﬁLmemimmmﬁqmm%H@
acal a dld 1 o a Qo‘ a v 1 adl Qﬁ// = dl =l
ann17lsziluniAdnlszdnsmrnunlsdmuliAntiay LAAIINIEHUNANNITANANANTT

tsziRuldinn @a1uaaualFnNaNnig (2.55)

cov, = & (2.54)
ﬂ“Ra
(A — Ara )
O-R — (/IRI ﬂ”Ra) ( 2 55 )
N-1
e COV, = dudsransAinuuilslsu
op = da1dleaiIUNIMIg11( Standard Deviation )
Ay = ANDLLAENLDAE

2.7.6 nsdiuuhidesyadioarieniaes ( Bias Correction )

1
] =

& 1% 2 d” & o’// o A o
TRAHARNN 7 ‘vflmmﬂmmLﬂmzﬁ‘lummmuuu RTUINNITNTSATNLFAIUDN

a

o v

fayaaguin nisdiuuideyaliiinisnszanasatienasvisa iAo nasnsesnInaui
azifunfitasnislireuassiafe (g, ) Aleannisaruanluindenudaliamiunanis
dszidiupmasiuriminussnainnisdssidiufaedosng o) NlaAuanlszdiulineuniini

¥ o £ o/ v g o a Qf v 1 o
A1 %wﬂumﬁ‘m‘mwmmﬂwmﬂmmm UAduszansanuulsUiuanasnqsimuiu

2.7.7 AndmiANLTeN ( Reliability Index ; £ )
AN LEAIDNTLALAINLARAA Y U984 ARIANT IUNNTRANLULAYYAS LRFD  T9ay
wWaualeuaAensdaunnndaansie (Factor of Safety ; FS ) 189n1388nuuLAa83s WSD

nisidenldaArdaiANNTeNuNgs MN1edad nagaziisdtRveseA1siAian A1 AN

a ;e

11azfluaeIn9311R ( Failure Probability ; p, ) HANias &9 Withiam,et al.,19981§iaua e

pudLuS Tz F A ITesy ; 4, fuAArRtaziuzesnn iR ; pBAauanalu
7t 2.36 lunseenuulnevialuasian g, egszudng 2 e 6 lunmiadunisilidenld
A7 2.0 Uaz 2.5
278 duilszAninisdndula (Coefficient of Determination:R  Square:R)
AndutlsrAnEntsndula vive RoABAMLNLIANIL AL AMLANRUS 196
wilsgasulsnneldannislaguniavite d1en R-square A Ingvileuanadndudl i

o o

= o o ¢ o b2 :/I =£I Q;t:lyv v A J o o o 09/ o
vsaulsmnulauduiusiuunaalfauni9tiu I lunifudsfiumae AMN1A9FLTNYWIN
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UFFNNUBIAUN LHANN1INARAUNITFURININUTINN BB AREI AN TN Tua W N FaadT

o

atpaAaRfuLdoulsuafaeiaues Mazurkiewicz dousaudsmiumaaiindafuiminussyn

a ayy a v < ' 21 o 4= v 2 =
we3auR Hannislsziiudcagasmeniandn A R® JAnsaus 0 D9 1 uazlaifivaatin R® &
Adin1ng 1 wansdn annnenladdszAnsnangs annumanzannazinldldnuldinnn &

11 1NA 0 waRIIN NN IERUsLANEN AN TR ANNmHNzauNaztin 1l 1Eeu

1.0E+DD - T T
pe= 460 exp (4.34)

] f\/\.—" T Estevastal (1972)
1.0E-02 1 \

1.0E-03

1.0E-01

True value
1.0E-04 7= \Wiithiam et al. (1997)

1.0E-05

1.0E-06

1.0E-07 \\

1.0E-0& %

Failure Probability, p;

1.0E-09

1.0E-10
0 1 2 3 4 5 6 7

Reliability index,B

519 2.36 ANNANNUEFTEUINANATUAMNTANY ; 3,

AuAANUNaziuaaIns3iB ; p, ( Withiam et al., 1997 )

2.7.9 ANFRALIAINFANUNIUAUFLIIUFIUIINATNNIATTIUEY 7]

ANFIIAIIANNANUNIUAINTUN 19U HUAINIAT U TN LTI N YR ILA TN
1 4
Faedgsing ] mnNnsgIuialand nFueiugusn AAuustineing o Asil
The Australian Standard for Piling — Design and Installation( 1995 Y1414
- neneaaunIsFuwinussnaasiandnluaunfoudtatnaAans 1914
AR l1T99 0.7 - 0.9
o ogl o < 1% as o6 VO Y 1
- MInAgeLn1?FULivinussnaatandnluauINsedanadans 1ildan
ag/lutiag 0.50- 0.85

- nstlsziliuAnindafuthuinussnrenadn fedsannmans Lifldenae)

v
=2 R

T1g79 0.40 — 0.65 AURLNLANALLLTHALTRAADIAL

U

v
o o

- nsdsziliupnNaduIminusInaaadn faedanamnans LildA o)

ludne 0.45-0.65
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The AUSTROADS Bridge Design Code ( 1992 )14 14

- m@‘mmmumﬁm‘fmﬁﬂuﬁﬂqﬂmmﬁummmL“ﬁﬂumu’m5&&3%@5@%’1@&15
ﬁ%ﬁ@@ﬂﬁQﬂﬁyﬁﬂﬁﬂU??nﬂ@ﬂﬁﬁ 19ilien 0.9

- miwma@umﬁuﬁmﬁﬂminﬂmmﬁushul,mLﬁmiummm’mﬂﬁdﬁ@ammmm%
ﬁwmmu’m’wﬁymﬁﬂmmﬂ@@ﬂLLU‘u 1iil%ein 0.8
The Ontario Bridge Code ( 1992 ) 1414

- miﬂiuﬁua’ifmﬁ%mﬁmlmzﬁmﬁm:ﬂ'mnmmumﬁuﬁ”ﬂuﬁﬂmmﬂmmﬁumu
wdnluaunfaeitatnadans druduadniuusana 1ilEan 0.3 - 0.6
The Bridge Code ( 1992 )14

- dwFuiadnlil iwdneeunsndnuss uaziaduang Wlden 0.4

- dwfuiaduwman Wilden 0.5

- ﬂ’]iﬂixLﬁuﬁﬂﬁﬁﬁ\ﬁ‘/ﬁ_lﬁ”ﬂﬁﬁ/ﬂu';";“Vlﬂ"ﬂ@\iLZQ’]L%&I foedanarans ildAog)
lutdag 0.4-05
Eurocode 7 (1997 )13il4

S @ dumanuaziddgliany Msluadunan 19%e1 109 0.67 — 0.91
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uny 3
28ALUUNN5IRE
3.1 Asasdanldlunisian
3.1.11pra9paNNAasnNlUsunsy Microsoft Office Word  wag Microsoft  Office
Excel

3.1.2 LATBIANN ( Printer ) AWAZ219AN

3.2 msuiusausIndaya

v v
[%

Tun1safiunngiduaiell dayasng o lafuanueyamziangilsenaufianig
% a a a Y o a o I [~3 o 1 d’j
fudaanssusstlnatiauariNanuazartneadn Aagusie i
- STS Group

- 131 a19ARNRAATIARUIEA ATA ( SAMCO )

a o = al o o

- U5 Uyusnilaeunsn a1 (PACO)

= 9 | o 2 Ao Ao a

Bedayarg ] Mhwdaseiluniiey Jnedl

3.2.1 dayaraaunanimagaunfasiuiiuinusnredsut e inluaus
o k4 a o Yo [ [ o ! o
R1UIU 45 Fiu AInUETEMEnIn1meaauiddn mudsdasie o ludssmalng dsagdly

dl dJ < 4 b % =

A191997 n-1 lunranuan 0. avluladunnanaslssnausie eI ukaIeaziaea

$18911A91

- FIENIUNANITIAIEATIAUALALATIENAANTRIDITUAU ( Boring Log )Fineeing
dl a dl ] [ dl % al o d’j
ALAnlugLR 3.1 TutEnUnI N egeUa NI WU ARSLARN T L AR AR
- A1 N - SPT

- AnasFuusa@euuuyliszunen (Undrained Shear Strength;Su)

DAa =
NITUAULALEI

- AYNIALANUIBNLTARY ( Friction Angle ; ¢) NITIAWMINY

- AaetmTingesAu ( Unit Weight ; )

- suleniiuingneanunisnantdndy ( Pile Driving Record ) 284@n N fiuAaium

v
% ) o o '

#1n19MAaeuRIAIFUENMnUIINN Aaatnen1nuandluglf 3.2 T991891UALHaUARY

[ %

= dgl
TIURZLAEAANL

- U9, autAnuaTANNEITRdLAN TN

- thuinessunen
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AMUILATINIABNGFIA 30 LTUALNAT ( Blow Count )

- ANRAENINIAFRTRINIIARN 10 ATIGATINE ( Last 10 Blow )

FEeILENGNADN

TUAUAZANNUUNTAIVNAUTAINATLTN

- Uss@ninniAraanan

1 o o

- Tupdatianguaasianinads

]

PO

- PENIUNaNIIAdaLiNAF LN NYesAui TN Tuau N A TENA TR
( Dynamic Pile Load Test )
- IENUNANNINARBUANAITUNIMTIN LTI NTRsAURIBaT TN luauINA e TaTIA

ANAR3 ( Static Pile Load Test)
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BORING LOG K. ENGINEERING CONSULTANTS CO,LTD, GF54-096.2
PROJECT I:..nhm RORING NO nu-:_. ELEV. (m) 1.8
- DEPTH (m) 1045 GWL. (m) i 120
LOCATION ~ Basg Pa-ls Indwsiris] Estate, T.Kheng Chib, COURD. N ISTOIIEML | DATESTARTED @ 10032011
A Bung Padm, Phenashonrs i Ayuitheys E CTINL06) | DATEFINSHED @ 24M32011
§ & ;_'4 o Wa Su TOTAL
SOIL DESCRIFTION g : SPT-N VALUE LIRTR o yc UNIT
E 2 § (bloww'ft) oo »® FVT WEIGHT
§ a (%) (Vsqm) (toum)
a Ww 20 0 « N 0 8 W $ %4 16 1K 20
1 1 T
|
1A | I I | |
¥ oaw T 1 | H T 1
. (” l '
= LAs T [» | o p 3 P
S | N LA
O ‘
i L | LA
1S stl2fw| a 1 " A
(ke SOFT TOSOFTFAT CLAY|S | 4 A ! \ | J | |
DBROWN & DARK GREY ~ wor — 1 T 1 i
(CH) oL speAst e o ok | W
X = 1 1 1
e i
= ‘ R, | ! | ‘
(0] 4 i |
& 57) 4 |se] | ] / TS | C)
3wl , | P | |
\ 4 T 1 1
A W '\ /; . BE
Layer thk. = 3.10 m. (Glay) A5 L) o o ] ! LEES 3
ss| bt [z Q| | i [ ] |
VERY STIF LEAN CLAY, BROWN | Y ! L AN ! L i ! |
ey $882 ZT! | ! | | } J 7
10 | ! |
‘ylon ' 1 . ,[: | I |
1 4 I R 6 i | mL
Layer thk. = 4.40 m. (band) | Il N |
12f| [ jwol \
MEDIUM DENSE CLAYEY FINE FAND, (4 I B * ‘ ?"
BROWN & GREYIS! BROWN 1 1 | ] R
1 18
(5C, SC-5M) wol ' [ | |
w5 ] [4e J | L IR
14,70 \ ' ! |
A \ {
i Y sl wa + ! l .
Layer thk. = 2.90 m. (Clay) 55| 6 |35 i op I oo 1
VERY STIFT FINE SANDY LEANCLAY, | 16 ' ! !
RROWN WO L I
CLsC) | ES R ES pE | | v
1
wo | | i
Ss| | ¥ | |
| L1
3 WO \ ! { i |
MEDILUM SAND, GREY wf [sE]o ] W | ’
(s™yLayer thk. = 0.90 m. and) . |
PA - FOWER ALGERING | HA = HAND AUGERING | WO « WASH OUT ST = SHELAY TURE | 55 - SPLIT SPOON
PARTY CHIEF KHAMKON ¥ MADE BY PANNEE K GEOLOGIST NATAPHON §FILE GESS.0962 | DISK: AYUTTHAYA
MGNO . LD DRILLER KHAMRON P |CASING ©@ 3 T 30 = DEPTH

Pile Tip = -20.00 m.

D Clay Layer thk. = 14.7 m.=73.5%

Y Sand Layer thk.= 5.30 m. = 26.5 %

This Pile Construction on Clay Type

517 3.1 lusreupanisianzdrsianasAuantnuastuAU(Boring Log) Pile No 25
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cl-.(.( apuy
S O b s rsonaiibscsesmsstrses PSP CHESOu ST
(@ Jasasa
4 Sy
.MM..] — -—
” CACEI G A B B A A 1 . o
. Slafsinfs|a] wld|o| e[ o53v [Sasesoa7 v |
ﬁ.mbob‘ -fof | Rl IR S flon v lerlias sl el S T o= z Feor | T | ROSSE <07 O
[ = % N
- == o~ B (s Sl G T N
@ R EUEI AR B R B ) I\ 7T = | WPy |
Wis o7 B GRS RN I FaER Bl \% & |oIG8V [ wcss s 07 o 3
“‘ . —— - ——a—
i~ e m IR ZE SR A A A
_ L I S G S N S D R CSEH W
P ] = 227 BTSN B AR e o N oo ] SPEN TR A 307 0085] woo32 o7 8| 7
=) . s N| wm | tw ) Nisjajets sty efz]| | wasumg | muo
[Pheringl () mmagags | sepsdu ey dey | e sy ey I 4qw00) ang oy | saqumy e -
TR Wi
T = vopmen panas WO OTg ey ey >, oy — l..ll.
0 P Ty 3O gy 5573753 ey

317 3.2 Tunanesaau

u

( Pile Driving Record )

[

UUNNNITANLALUAN

o 2
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3.3 N1gAmLUUNI5IAE

|
1%

3.3.1 fufiuneisemuunueiiFaguuandld fusndlugui 3.3

3.3.2 ﬂizl,ﬁuﬁf]ﬁﬁﬁqﬁ*uﬁ”’mﬁﬂmmﬂmmﬁummmL%uﬁ’ﬁqaﬁ%mmﬁmﬂmm%
( Static Analysis Method ) mﬂfﬁagamﬁmm‘imm%uﬁuimhiﬂﬁ*uLLﬁﬁ'ﬂm y Aty
SN AT AN TR T UL ( Boring Log ) $11N19734AT1¥AERTANKNIAUENS ( Total Stress ;
o - Method ) FupauNTIAEd Fauaneluuaugansiasngd &T\‘igﬂﬁ 3.4

3.3.3 ﬂi:Lﬁuﬂ'ﬁﬁ’wa"a§ufﬁuﬁﬂu33nﬂm@qﬁuﬂﬁuLmﬁLﬂ“ju ARLIGAIABNLANTNATUIU
10 gm9 szl lumnseaglgnsnanianids 15197 3.1 TABMISANUANINLANANERENNT
NIAGL (S ) 28IN1IMEN 10 ﬂ%ngmﬁm fftazy lusnideuiufinmeaunisneniands
( Pile Driving Record)

3.3.4 ‘w%ﬂmmﬂwmmzﬁ”mﬁuﬁmmmma‘mg‘mﬁwmLmLﬁmﬁuﬁ”ﬂuﬁﬂmmﬂﬁmzﬁﬂ
(Load & Settlement) finaaauianduluauudieizainmanfifiefiinisuilsugmenings

FUTNMINUSIYNGIGATBSAUNIUANTNAY2AT Mazurkiewicz , 1972 Adsnatinglugiln 3.5

3.3.5 AMUIUMIANFIANIAINNEIUNY ( Resistance Factor ; @) 18995n131l5v1iu

] '
A A |

ANMNAFUTTINUTIYNBAIAUEBANTNNNFD AINNITLAUNNINNADR INaNAzUNUATFY

wilaping - avluannis (2.5 ) Auanaunuialugi 3.6
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= [ o) ¥ o a o @ o & L% [
A1FNN 3.1 ﬂ@ﬂ’ﬁﬂ‘iﬂ’ﬂﬂl;ﬂ']L“IINm‘ﬁ‘ﬂ"lﬂﬁﬁﬂ‘igLNuﬂﬁﬂQiUuqﬂuﬂUi‘iVJﬂﬂl’ﬂﬂLﬂ"lL’I]N

ANPITN
TognT PBHIL NG ANFIKLITFNG 7 Tugms Uaonsied
Wiz (FS)
eW.h
Danish | Q, = —— c, = et 3-6
S+C, 2AE,
> |a=1
C=01un
in, 2523
Dutch | Q, = a[s ZV(EJ;MC]WW\N (Ain, 2629 N/ A
i T co. g, | a=1012
(Bowles,1996)
Engineering W._h C = 2.54%3., 119
News Q = -
(S +C) drop hammer
Record
Q, = e,W_h 6.0
Eytewein | w, C =0.11
SH W (Chellis, 1961)
;
3.0
GATE | Q,= a e W h(b—logs) S (mm.) a=104.5,b=2.4
(Bowles,1996)
C=C +C,+C,
C,=1.8Q, L; ,cmnN7zdaLl
=1.25Q, % cmliign
Q - ehth(Wr-i-nZVVp) L
Hiley U s.C w, +Wp) C,=0.72Q, Kz,cm 4.0
2
C,=3.6Q, % ,cm
e, = 0.8friction winch
=1.0 triggerfall
Q = W, h Ky,= C,|1+ 1+i
YK,S e 4.0
Janbu
0.15w
C, =075+ P W hL (2an)

" AE, S°
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;13199 3.1 ( 618 )agignananianduin liinnislsslunnasdutinminussnaesf N wa g

ANAIN
Tagms sUuuu99gns AGLL96Ie 7 Tugms Unansian
WU (FS)
3 a =1.25 99
Modified o - ae,W. h W, +n2\Np 5
Engineering | Y S+0.0254C W, +W, a =1.0 —
New Record C Hvdaendluila
n= 0.5
ausuiaduman
o W hwr +N°W,
Pacific 0 h VVr Wr+Wp ( Bowles , 1996 ) 3.0
Coast : S 4 QL n =0.32 (Bowles,1996)
AE, .
@ dnTiing )
Bowles , 1996
AE W 2h 2L
=@ —L1 S+ JoHEE A :
Redtenbacher Qu h L \/ (Wr +Wp) AEL N/A
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Mgz ARSIIITMInUSSNN

gadaniands

Y

4

msdsaiivArmaaFmitminussnnuasny

h

uan.39

fe > 350 kse

6 — 2549

msiszuinnamianisna 55

X\

y

v

v

Y

msUlszuiwaInInIsnaisn

A 2

Us:uinArgagmsinaan

Qu = (0.85 f'c Ag) — (0.60 Pe)

suU#

Us:uinA29I890AAA ST
( Static Analysis Method )
UCERETE L

{ Dynamic Formula)

Us:uinArga8nan1dng

{ Seismie Test )

v

dszuinAsgagnam sns

msdszuimIn s miminussnnuaIn
Asgasdnnaniang

.

e IR BAIILA JETT

{ Total Stress : OL Method )

¥

v

’

Autnilgs

ns14

( Seismic Test )

v

UsuivArgIssangaming

( Seismic Test )

3.3 wnudakuInInsUszifiuaiassuiiwlinussynrasads
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Load & Settirment for Analysis Ultmalte Pile Capacity by Mazurkiewsc2's of Pile No 7
project - InnsmnuiludnsnmmsarsangyTasaztilon mmneurs wrmein
Test Pile : Piot Pile No 8 Pile Shape : Solkd SQ 0.45 x 0.45 x 12.00 m.

Load (Ton )
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Mazurki Static Dynamic Modi Pacific Redtenb
Pile No. ewice's Method Load Test Danish Dutch ENR Eytelwein Gates Hiley Janbu ENR coast acher
1 * 86.00 116 82.00 66.55 18.69 42.50 113.88 54.53 44.86 78.44 21.77 46.12 55.06
2 * 96.00 126 89.90 89.38 14.83 38.59 142.93 61.71 51.65 96.36 18.29 53.55 67.38
3 * 115.00 130 109.60 103.03 21.68 56.04 178.87 69.27 61.25 113.15 26.62 63.16 78.20
4 * 277.00 163 286.00 226.69 61.62 167.96 564.00 126.10 118.29 233.54 77.39 127.49 164.02
5 * 90.00 133 157.90 251.14 47.30 112.53 307.30 90.23 151.00 301.88 56.07 178.17 197.23
6 * 73.00 140 268.40 289.35 50.44 126.16 376.52 99.97 161.01 337.16 61.06 192.94 223.83
7 * 110.00 175 244.60 307.24 47.94 129.69 401.33 106.16 168.57 342.94 59.96 190.02 226.83
8 * 420.00 242 313.80 207.50 44.95 17312 285.71 105.89 17.12 213.66 65.54 108.11 117.98
9 * 449.00 282 323.50 215.11 49.62 178.75 315.80 108.64 123.06 224.56 69.99 116.24 128.89
0 -~ 160.00 147 182.20 1756.73 40.19 88.72 320.90 85.94 95.97 202.53 46.48 119.17 148.20
m - 135.00 125 175.20 169.13 39.77 87.69 299.54 83.83 94.31 196.88 45.94 116.24 143.03
12 190.00 133 190.20 286.42 43.65 126.71 375.41 106.61 139.76 309.97 56.23 167.89 202.09
13 205.00 217 177.20 273.97 43.18 125.20 354.30 103.53 136.80 299.78 55.56 162.69 193.07
14 430.00 361 360.30 343.39 45.27 166.93 490.51 119.55 148.20 289.35 86.59 175.06 208.43
15 320.00 393 293.20 374.52 69.38 194.65 826.91 134.47 172.26 329.58 117.54 210.01 267.39
16 = 375.00 479 385.20 399.20 73.79 196.24 923.21 137.68 184.18 353.87 122.37 228.24 293.54
17 412.50 280 357.20 381.98 101.21 301.20 694.69 148.28 193.71 409.27 131.32 219.76 264.19
18 483.75 354 418.10 466.04 87.23 312.99 679.06 169.35 218.26 472.95 123.41 242.90 286.88
19 = 534.70 468 498.10 543.10 65.24 312.99 510.83 169.35 241.05 516.83 107.10 251.91 272.70
20 * 268.00 102 274.60 154.07 60.01 157.31 300.99 97.13 99.22 174.01 73.48 97.12 114.97
21 400.00 163 380.20 363.72 66.64 287.70 508.35 150.10 181.39 339.562 103.34 168.35 194.03
22 338.00 130 350.90 267.41 61.71 217.46 475.06 132.02 144.29 268.58 86.55 138.34 166.86
23 384.00 275 381.00 339.36 94.89 261.89 964.19 144.88 164.37 299.50 1569.33 191.49 24412
24 295.00 397 293.20 354.26 45.76 168.95 512.97 123.11 149.78 296.73 87.63 178.86 215.33
25 190.00 241 150.20 225.09 53.39 140.95 342.00 99.70 125.92 257.05 65.86 143.98 167.50
26 365.00 289 373.60 337.93 87.31 253.42 750.83 160.77 169.84 347.47 112.47 186.89 236.57
27 188.00 215 194.30 315.00 65.59 125.69 683.01 101.62 165.18 310.37 96.34 228.84 290.58
28 207.00 243 266.60 374.98 68.78 132.45 1045.71 117.03 175.68 354.10 101.53 26212 333.76
29 280.00 187 241.20 289.69 61.93 124.22 605.95 99.19 162.89 283.79 92.29 206.45 269.78
30 = 300.00 335 297.60 271.28 60.64 121.40 530.60 96.01 148.78 268.45 90.19 197.99 244.86
31 225.00 263 227.80 3564.23 67.77 130.29 898.84 111.07 172.37 339.90 99.87 244.68 319.70
32 210.00 204 275.40 340.11 67.03 128.72 813.19 107.46 169.94 329.70 98.67 239.26 309.61
33 223.00 238 263.70 262.92 60.02 120.03 499.54 93.18 146.78 261.19 89.17 193.92 237.83
34 182.00 227 205.60 304.39 66.02 123.27 615.42 97.71 166.85 304.89 96.05 230.39 287.99
35 240.00 226 158.00 373.86 72.21 128.72 887.92 107.46 189.64 369.78 103.81 277.38 358.83
36 178.00 195 196.40 299.87 62.59 125.69 662.27 101.62 166.00 291.88 93.38 210.84 267.68
37 192.00 209 255.20 331.31 66.54 127.69 764.61 105.34 168.34 323.10 97.88 286.72 303.10
38 200.00 176 167.50 407.57 120.08 238.75 656.55 126.85 254.80 504.61 133.29 316.77 370.12
39 113.90 109 90.20 204.98 53.90 136.24 360.18 90.84 114.06 194.47 86.76 134.32 156.36
40~ 168.35 85 73.30 1569.28 35.40 84.93 255.33 73.93 92.16 163.41 55.95 108.97 126.01
41 397.00 366 343.70 270.29 34.26 77.50 284.71 81.46 164.42 329.09 39.99 198.37 221.82
42 255.00 229 115.60 106.75 18.73 48.52 97.21 54.63 72.34 118.67 22.85 70.09 66.24
43 302.00 362 314.20 247.43 33.77 76.29 259.45 78.67 165.94 302.35 39.37 183.64 200.62
44 286.00 272 243.00 283.38 34.51 78.13 299.27 83.04 168.89 343.83 40.31 206.39 233.80
45 346.00 306 310.50 305.59 34.89 79.08 324.15 85.71 175.88 367.80 40.80 219.31 253.75

I
=3
o
=3

Remark *Clay , ** Sand, AAAAA = Spun Pile Use Hydraulic Hammer e,
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DESIGN OF PILE CAPACITY BY Ol - METHOD

Project:  lasamsnaafislssnundnudaulasinih 138 Inansiiauuyunaaassa {1in Test Pile

No 190 Line H /1

Location ToUBN Calculated y :
PILE DATA Pile No. 38
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg. m.
Pile Length = 9.90 m. Pile Perimeter = 1.80 Sq. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -9.90 m. from G.L.
GEOTECHNICAL INFORMATION 0.00 GWL.=- 000 Bored Hole No. BH - 3
Unit Water SPT Undrained Correction Vert. Eff. Friction
Shear
Soil Type Depth Weight Content N Strength SPT, N' Stress Ks Angle
(blows/f
From to (t/cu.m.) (%) t) Su, t/sq.m. (blows/ft) (t/sq.m.) (Degree)
Fill Material 0.00 1.00 1.70 N/A 0.35 0.56 28
Stiff Clay 1.00 4.00 1.80 9 6.00 9 1.90 - -
V. Stiff Clay 4.00 6.00 2.00 31 20.67 31 4.10 - -
Den. C. Sand 6.00 7.50 2.00 34 N/A 34 5.85 1.1 37
Stiff Clay 7.50 8.50 2.00 8 5.33 8 7.10 - -
V. Stiff Clay 8.50 9.90 2.00 30 20.00 30 8.30 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Soil Type Depth Depth f, qp Stress Q, Q, Q, Q,
From to L, m. (t/sq.m.) (t/sq.m.) (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material 0.00 1.00 1.00 0.08 0.35 0.14 0.14 0.14
Stiff Clay 1.00 4.00 3.00 4.57 1.90 24.66 24.66 24.79
V. stiff Clay 4.00 6.00 2.00 8.68 4.10 31.25 31.25 56.04
Den. C. Sand 6.00 7.50 1.50 3.40 5.85 9.19 9.19 65.22
Stiff Clay 7.50 8.50 1.00 4.31 7.10 7.76 7.76 72.99
V. Stiff Clay 8.50 9.90 1.40 8.40 180.00 8.30 2117 36.45 57.62 130.60

Pile Resistance

Safety Factor

Skin Friction Resistance 2.50
End Bearing Resistance 2.50

Total Resistance

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
94 38
36 15
131 52
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R Square Value
Soil Static Dynamic Modified Pacific Redten
Load Danish | Ducth ENR Eytewein | Gates Hiley | Janbu

Type | Method Test ENR coast bacher
Clay 0.53 0.76 0.44 0.30 0.50 0.32 0.47 0.40 0.36 0.41 0.26 0.24
Sand 0.30 0.17 0.08 0.05 0.03 0.08 0.09 0.05 0.08 0.04 0.07 0.08
All

0.51 0.73 0.29 0.12 0.46 0.07 0.42 0.24 0.21 0.23 0.09 0.07
Type

‘NI 1 k74 a =\ 1 a a 1
M1519N 4.5 ﬂgﬂmﬂumemum\i mﬂa'aﬁﬂ'izmuma ‘] LASAUTUARMNIY ‘]
Linear Equation
Soil Static Dynamic Modified Pacific Redten
Load Danish | Ducth ENR Eytewein | Gates Hiley | Janbu

Type | Method Test ENR coast bacher
Clay 0.82 0.91 1.03 0.17 0.53 1.72 0.34 0.52 0.91 0.30 0.58 0.70
Sand 1.02 1.03 1.48 0.31 0.60 S0 0.47 0.78 1.45 0.46 1.07 1.35
All

0.85 0.93 1.13 0.19 0.54 1.70 0.37 0.50 0.99 0.27 0.60 0.72
Type
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4.2 maufFaunguanuLaugIIaIN1sUsz HUIEE 9

AaEALauLaLeLRRY ( Bias, Ay, )

ax a v 4 = 4 dy ' P aa MY
dansdszdnlea Wirnewdaaadeniiaand) 1 unigannd 3anasiuliinanis
Uszifiuigandnuanisdesifliufiaeds Mazurkiwicz  lun1enduiidanislanliiAewdes
= ! 1 aa o’// ¥ a ° ! a ¥ ad
W@ALNINNTT 1 unagANd1den siuliinanisdssiiunindananislezidiudanis
Mazurkiwicz TazifFauiiaulaaAndaaumany Ay,  WauiuAinsdssifiugioeds
o el PRpRE = = o = A = @ ad g
Mazurkiwicz wazianisniAvewdavedalndifes 1 1nige vunadaiuidznismiaais
wuglunisdssiiunnign  AuanssinatnaniaufsauinauAdeuuueani sl
Aoeidd Janbu  wanata Auten natauazaunngis aelugin 410 - 4.13 7Fng
a Qdd’j A | ! o a 4 &
Wheuweudal azmlewiudaunduresnisnfauiaufosannisnindunss
4.3 mafFauisuanuuanzaununisinldldaasnisdsziduasnng g

paaANANLssANEAdNLlsilsau (COV, )

] L3

Al A o £ 3 o =2 ax i o

FENIINNANRNUTZANTAIINLLIUTIUAIRLUNIEDE TEN1INUNITNTZANFA VDS
% v aa a aid dl | aa dl o o v
dayaties A5n1sssiluniAuNegans Wudsnrenmunzautunisun il 19eu nng

a 1 % a Qr = [~ 1 o 1 o a Qr
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Evaluate by Mazurkiwicz Method ( Clay )
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4.4 nmsUfuundayanieAliaul@ss ( Correction Bias )

o dl ¥ o o P84 add” % o 4 v o
wasaINA FvinnsLFuufifaedstiudn nsnszanastuesdieyaazaniionss Aauans
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Evaluate by Mazurkiwicz Method ( Clay )
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4.5 ﬁﬁﬁqgmm’mﬁﬁuw’m ( Resistance Factor ; ¢)

ANFARANIAYIHNAIUNIY AZNINITATUIUAINANNNT ( 2.52 ) TneiAnfauLlssing < Tu

4m3u azrlpiuAiuuzinees Nowak , 1999  azdlinen 3 fautlsnazlipnliainnig

1
A

Apreiludunauisinuun Aa Andasuwadn ; A, , Arduilsz@ntaauudsilsa ; cov,,

Adgdp ey ; 4 teaaAndasuwedsaz A nldlAdiunn  Anduilsc@ngann

wilstsauldanldannnisdsunfudnnarAsatiandidady lAenNseAuAINNITaN 2.0

aa

way 2.5 annanAdaiandesiu ; 4 nuAtrndiaziiiuaentdl® ;. p, @9

=b_

Br = 2.0 azilA1 p, ~0.018 uazh B, = 2.5 axlA p, ~ 0.0013 MaeazidanA1fuLle
10998n19UsTiiuLAa At uaNTiARUUTNEY NeIEwaTAUNNTEA AN 7 Aduanalunsed
4.6 — 4.8 WATHANITIATITTMANFIAIIANINAIUNIUTIIEN 19U L HULAA AT U NTHARY
= a a dl = ' o
Wt NPeuasRuNia A nagllum1enen 4.9 - 4.10 uazwanenILFaUWELAT AR

o A a Al AN = a a A
ANNFANUN UL EN1TU TN WLARZIT MY NTUA ALY V]?WﬂLL@Z@unﬂﬂiu@ Iugﬂ‘w 415

A1519% 4.6 AEALLTENN ] RIUSLIATIZUMIAIFIAUAMNAIUNIUTDIAWLNTET

Formula (Clay) | AR | yD | YL %ﬁ COVed COV[COVe | Ay | Ao | By | @ | Br | @

R Qb

Static Method 124 | 1.25 | 1.75 2 0.1 0.2 0.45 | 1.05 | 1.15 2.0 0.58 2.5 0.46

Dynamic Load Test | 1.09 | 1.25 | 1.75 2 0.1 0.2 0.35 | 1.05 | 1.15 2.0 0.62 2.5 0.51

Danish 0.93 | 1.25 | 1.75 2 0.1 0.2 040 [ 1.05 | 115 | 2.0 047 | 25 0.38
Ducth 581 | 1.25 | 1.75 2 0.1 0.2 0.50 [ 1.05 | 1.15 | 2.0 2.48 25 1.91
ENR 207 | 1.25 | 1.75 2 0.1 0.2 056 | 1.05 | 1.15 | 2.0 0.78 25 0.59

Eytelwein 0.59 | 1.25 | 1.75 2 0.1 0.2 059 | 1.05 | 115 | 2.0 0.21 25 0.16

Gates 257 | 1.25 | 1.75 2 0.1 0.2 042 | 1.05 | 1.15 2.0 1.27 25 1.01
Hiley 1.75 | 1.25 | 1.75 2 0.1 0.2 0.37 | 1.05 | 1.15 2.0 0.94 25 0.76
Janbu 1.04 | 1.25 | 1.75 2 0.1 0.2 042 | 1.05 | 1.15 2.0 0.51 2.5 0.40

Modified ENR | 3.40 | 1.25 | 1.75 2 0.1 0.2 0.51 | 1.05 | 1.15 2.0 1.41 2.5 1.09

Pacific coast 159 | 1.25 | 1.75 2 0.1 0.2 0.44 | 1.05 | 1.15 2.0 0.75 2.5 0.59

Redtenbacher | 1.34 | 1.256 | 1.756 2 0.1 02 | 048 | 1.06 | 1165 | 20 | 059 | 25 | 0.46




A1519% 4.7 AGALLTENN ] AIUSLIASISAMIAIFAIANAMNAUNIUTBING
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QW

Formula (Sand) | AR | YD | YL Q COVy COV[ COVy | Ay | A | S, ¢ | B ¢
Static Method | 0.98 | 1.25 | 1.75 2 0.1 0.2 0.19 | 1.05 | 1.15 2.0 0.72 2.5 0.62
Dynamic Load Test | 0.99 | 1.25 | 1.75 2 0.1 0.2 0.23 | 1.05 | 1.15 2.0 0.68 2.5 0.58
Danish 0.68 | 1.25 | 1.75 2 0.1 0.2 0.29 | 1.05 | 1.15 2.0 0.42 2.5 0.35
Ducth 325 | 1.25 | 1.75 2 0.1 0.2 0.26 | 1.05 | 1.15 2.0 2.13 2.5 1.80
ENR 1.67 | 1.25 | 1.75 2 0.1 0.2 0.25 | 1.05 | 1.15 2.0 1.12 25 0.95
Eytelwein 0.31 1.25 | 1.75 2 0.1 0.2 0.36 | 1.05 | 1.15 2.0 0.17 2.5 0.14
Gates 210 | 1.25 | 1.75 2 0.1 0.2 0.23 | 1.05 | 1.15 2.0 1.47 25 1.25
Hiley 1.29 | 1.25 | 1.75 2 0.1 0.2 0.28 | 1.05 | 1.15 2.0 0.83 25 0.70
Janbu 0.69 | 1.25 | 1.75 2 0.1 0.2 0.29 | 1.05 | 1.15 2.0 0.44 2.5 0.36
Modified ENR | 2.20 | 1.25 | 1.75 2 0.1 0.2 0.26 | 1.05 | 1.15 2.0 1.46 2.5 1.23
Pacific coast 0.94 | 1.25 | 1.75 2 0.1 0.2 0.29 | 1.05 | 1.15 2.0 0.59 25 0.49
Redtenbacher | 0.74 | 1.25 | 1.75 2 0.1 0.2 0.30 | 1.05 | 1.15 2.0 0.46 25 0.38

A1519% 4.8 ABALLTENG ] AIUSLAATISAMIAIAIAMANNFUNIUTBIAUNNTUA

Formula (Al Type) | AR | YD | 7L %[i COV, | COV,|COVy| Ay | A | 55 ¢ | B o
Static Method 117 | 1.25 | 1.75 2 0.1 0.2 042 | 1.05 | 1.15 2.0 0.57 2.5 0.46
Dynamic Load Test | 1.06 | 1.25 | 1.75 2 0.1 02 1032 | 105|115 | 20 | 063 | 25 | 0.52
Danish 0.98 | 1.25 | 1.75 2 0.1 02 | 046 | 1.05 | 115 | 20 | 045 | 25 | 0.35
Ducth 513 | 1.256 | 1.75 2 0.1 0.2 054 | 1.05 | 1.15 2.0 2.02 2.5 1.54
ENR 197 | 1.25 | 1.75 2 0.1 0.2 052 | 1.05 | 1.15 2.0 0.80 2.5 0.61
Eytelwein 064 | 1.25 | 1.75 2 0.1 02 | 071|105 | 115 | 20 | 018 | 25 | 0.13
Gates 244 | 1.25 | 1.75 2 0.1 02 | 039 | 1.05 | 115 | 20 126 | 25 1.01
Hiley 1.82 | 1.25 | 1.75 2 0.1 0.2 041 | 1.05 | 1.15 2.0 0.92 2.5 0.74
Janbu 0.95 | 1.25 | 1.75 2 0.1 02 | 044 | 105 | 115 | 20 | 045 | 25 | 0.35
Modified ENR | 3.77 | 1.25 | 1.75 2 0.1 02 | 059 | 1.05 | 115 | 20 133 | 25 | 0.99
Pacific coast 160 | 1.26 | 1.756 2 0.1 02 | 052 | 105 | 115 | 20 | 065 | 25 | 0.50
Redtenbacher | 1.36 | 1.25 | 1.75 2 0.1 0.2 0.58 | 1.05 | 1.15 2.0 0.49 2.5 0.37




A5 4.9 ATAIAMAMNAIUMIUARIAUUNLIN £ = 2.0 uaz B =25

95

Formular ( Clay ) }LR COV, IBT =0 IBT =
¢ ¢
Static Method 1.24 0.45 0.58 0.46
Dynamic Load Test 1.09 0.35 0.62 0.51
Danish 0.93 0.40 0.47 0.38
Ducth 5.81 0.50 2.48 1.91
ENR 2.07 0.56 0.78 0.59
Eytelwein 0.59 0.59 0.21 0.16
Gates 2.57 0.42 1.27 1.01
Hiley 1.75 0.37 0.94 0.76
Janbu 1.04 0.42 0.51 0.40
Modified ENR 3.40 0.51 1.41 1.09
Pacific coast 1.59 0.44 0.75 0.59
Redtenbacher 1.34 0.48 0.59 0.46

A1919% 4.10 ATAIAMAMNATUNIULRINGIEN £ = 2.0 uas f; = 2.5

Formular ( Sand ) },R COV, IBT ¢2.O IBT ¢2.5
Static Method 0.98 0.19 0.72 0.62
Dynamic Load Test 0.99 0.23 0.68 0.58
Danish 0.68 0.29 0.42 0.35
Ducth 3.25 0.26 213 1.80
ENR 1.67 0.25 1.12 0.95
Eytelwein 0.31 0.36 0.17 0.14
Gates 2.10 0.23 1.47 1.25
Hiley 1.29 0.28 0.83 0.70
Janbu 0.69 0.29 0.44 0.36
Modified ENR 2.20 0.26 1.46 1.23
Pacific coast 0.94 0.29 0.59 0.49
Redtenbacher 0.74 0.30 0.46 0.38




A5 4.11 AAIAMAMNAIUNIULRIAUNNTUAT £, = 2.0 uaz B, = 2.5
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Formular ( Al Type ) Aq COV, pr=20 pr-2s
¢ ¢
Static Method 117 0.42 0.57 0.46
Dynamic Load Test 1.06 0.32 0.63 0.52
Danish 0.98 0.46 0.45 0.35
Ducth 5.13 0.54 2.02 1.54
ENR 1.97 0.52 0.80 0.61
Eytelwein 0.64 0.71 0.18 0.13
Gates 2.44 0.39 1.26 1.01
Hiley 1.82 0.41 0.92 0.74
Janbu 0.95 0.44 0.45 0.35
Modified ENR 3.77 0.59 1.33 0.99
Pacific coast 1.60 0.52 0.65 0.50
Redtenbacher 1.36 0.58 0.49 0.37
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un 5
a5l addsanauazdaiauanus

v
a o A

| a o dll - & . dl Y o

nsdeiilunisduiienAndagnfituniu (Resistance Factor ; @) wialdiung
dsziliuAmAsFuiminussynLeAuNIATINA8TEFN ] NIUTAEAT @ AnFaulssing
1 Agpzilnensuenissinnaiaduauesnidu 3 alin Auwlies naeuazAuNTEn

QI P 1 ' ¥ asl (24 1 o o & ' 1o o

Buannnaaumeuetiedng faeaanisndennsAimudNR Sz ud19A A4
o 09/ o a 1 [ ai % % as . . o 1 dl %
FuthuinussynaesAulvanduiliainnisulsuadiaeis Mazurkiwize (Wnu X) AueNA LS
ANN3U IR UAILATFN 7 (UnuY) 1 agnInsyaesnrasdiays , Arudunusrasnig
Uiy 2 FuaraiannndunsaiveniAandniugaeds Tulny X uazunu Y ns
Aaa a D) a A 4 e = 3 % P e A
man1stssiiulalinani1slss Qunuiug UHIEDIAIANNIEUATI Y avFAewiniuvTe
n&re X (Y = X) a9A Y Tuid vanansatnliainnisdesidufosdzsng o uazen X

= | .dl 2 a % aa EAR

N9 A lianNNslsziingiaeis Mazurkiwicz

Fnnsusziunliidn Y InduAsedn X annfiga 3 38 aInaneei 4.5 aguuanniy

1
a a dl o d”
TUALBANAY AINAITINN 5.1 AU

A1519% 5.1 a51AEnsssiiiunlinanisussidiunusiugn

TiRAY AN Nn38l AUNNTHA
SUT | ARUsmfiu | AnTlE | ARdlemfin | AAlE | ARdsmd@iu | APl
1 Danish 1.03 X Static Method 1.02 X Janbu 0.99 X
2 Janbu & 0.91 X pynemie 1,03 X pyneme 0.93 X
Dynamic Load Test Load Test Load Test
3 Static Method 0.82 X Pacific coast 1.07 X Danish 113 X

ANl umnnnzandunisun lU g w unnane

aa aa
19N17TNUAT R

2

In&AE 1 1NAgA ANENTNT 4.4 AT R® 29998n19UssiliuniA N zaniunig

Pl ua9usarasuazuanaianfy 3 398 AINANTINN 5.2

o A

ANU
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A1519% 5.2 ag1AEn1sdssifiundanauanzannunisin b ld

TinRY Aumitlen N318l AUNNTUA
aeun | Ansuiu | ARlE (RY) | sz | AddlE (RY) | Agdsuidiun | Anld (R
Dynamic Dynamic
1 0.76 Static Method 0.30 0.73
Load Test Load Test
Dynamic
2 Static Method 0.53 0.17 Static Method 0.51
Load Test
3 Gates 0.47 Gates 0.09 Gates 0.42

WaNIN1TReLNEUATNNIZUAUNIINAT ATUES TALNITUIAT LEWLERY |, AN

v
o Y o A

Auilse@nsannuulslau arnnsoagdlfasi
ax a oo = Lo A P o a v aa
anisdsziiiunlinanisdssiinvududgvizelndiagesdunisdssidunieds

Mazurkiewicz azfansurainisnisilsziiunliidewdeaads (A, ) IndAasdu 1 wan

ada

tdl dl a dl v o = d‘ 1 1 ad u’/j 4
N4 3938n191sviliunlfid1eudasafaxinndn 1 azunnaaNdn 3an1suuliinanng
dszidunandnanislssidunlfannnisdssiduiauds Mazurkiewicz INauN90831U38019

tsziiun A eudssantias 1NN LeNIReTUAY F9n1397 5.3 — 5.5 Aail

a ' a aa a ' t3 a a
A1519% 5.3 aglAaudesranisnisdssidiusng o andasldwinin (Auwnmiies )

Formula ( Clay ) KR
Eytelwein 0.59
Danish 0.93
Janbu 1.04
Dynamic Load Test 1.09
Static Method 1.24
Redtenbacher 1.34
Pacific coast 1.59
Hiley 1.75

ENR 2.07
Gates 2.57
Modified ENR 3.40
Ducth 5.81
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= ' = aa a ' £
A1519% 5.4 aglAauBesrasisnisdssiiueng o andasldwinnn (e )

Formula ( Sand ) 7\,R
Eytelwein 0.31
Danish 0.68
Janbu 0.69
Redtenbacher 0.74
Pacific coast 0.94
Static Method 0.98
Dynamic Load Test 0.99
Hiley 1.29

ENR 1.67
Gates 2.10
Modified ENR 2.20
Ducth 3.25

A157199 5.5 AgUAauasraagnislszsiiueng q andasldwann (Aunntia )

Formular (All Type ) s
Eytelwein 0.64
Janbu 0.95
Danish 0.98
Dynamic Load Test 1.06
Static Method 117
Redtenbacher 1.36
Pacific coast 1.60
Hiley 1.82

ENR 1.97

Gates 2.44
Modified ENR 3.77
Ducth 5.13
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! aa a dld o o A o’// a 1 o a ar
d13snstlsnifiuniaumanzaniunisin iy aziansnainaduilszansd
ANusleau ( COV, ) Aannsdsziliulaliidimngn unnaaaudn Wudsnisnlinanis
Usziduninensaiiasaininisnszatadoaasiayation d9an COV, Bavaniiaeliluin

LENANNINATURY AIR397 5.6 — 5.8 Fadl

A1919% 5.6 @gUAdNlszAnaANLLlslsIuaaiian1slssiiusg o

anagllduin ( AuLue )

Formular ( Clay ) COV,
Dynamic Load Test 0.35
Hiley 0.37
Danish 0.40
Gates 0.42
Janbu 0.42
Pacific coast 0.44
Static Method 0.45
Redtenbacher 0.48
Ducth 0.50
Modified ENR 0.51
ENR 0.56
Eytelwein 0.59
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A1919% 5.7 d@gUArdnssansannulsdsiuaaiianisilssidiusng

anuadlluin (nse )

Formular ( Sand) COV,
Static Method 0.19
Dynamic Load Test 0.23
Gates 0.23

ENR 0.25
Ducth 0.26
Modified ENR 0.26
Hiley 0.28
Danish 0.29
Janbu 0.29
Pacific coast 0.29
Redtenbacher 0.30
Eytelwein 0.36

A19199 5.8 dgUAdNLsEAnEANLUTUsIuRRENsUTTIRURNS €

anvaglduin ( Auynaiia )

Formular (All Type ) COV,
Dynamic Load Test 0.32
Gates 0.39

Hiley 0.41

Static Method 0.42
Janbu 0.44
Danish 0.46

ENR 0.52

Pacific coast 0.52
Ducth 0.54
Redtenbacher 0.58
Modified ENR 0.59
Eytelwein 0.71
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1 1 dl a = v an v aal =
AR 7 VW]'Wﬂ’]ﬁ“]J?ZLNuL‘i_G‘EI‘LILWHU@QEQﬁ@NﬂW?L@uﬁ]NLL@ﬁQﬁﬁ’]LﬂML@E\‘IL@W’]Z@ﬁ]?

panadu 1Hea 2 TansnBeumeuiu Aaglunieen 5.5

= a ' ' [y o =
M159N 5.9 L‘LFJ‘E”JL'Vlﬂ'l_lﬂ"l‘a‘guqq\ﬂﬂ&lﬂq‘itﬂuﬁiﬂﬂuﬂ']L'ﬂ'NL’ﬂEN

al 1 a % ac 73 o U = <
LlﬁﬂuL'VIEI‘]_IWW"II@\?ﬂ’]ﬁ‘ﬂﬁ‘:ﬁLNu@’]ﬂ’Jﬁ@Nﬂ’]?L@uﬁlNﬂUﬂWL’ﬂuL’ﬂEN ( @jm@m@ﬂm%‘ﬂﬂ )
! ! "I v
mmm‘;m V’Y‘I[?]’]@ﬁ Iﬂ@LﬂﬂQQQ
Soil ‘ —— Aniu Aniu
Aniildann B B % U89 % U84
Type | any % 183 | any ° P - any °
w _ AL _ AL Fsafin AT
dsziiiu Mazurki | ql3213u Mazurk Mazurki
ewicz . . .
iewicz ewicz
Linear
Eytelwein | Y=1.72X 197% Dutch Y=017X 17% Danish Y =1.03 X 103%
Equation
Clay
Bias Eytelwein 0.59 169% Dutch 5.81 17% Janbu 1.04 96%
Linear Pacific
Eytelwein | Y =3.256X 325% Dutch Y=031X 30% Y=1.07X 107%
Equation coast
Sand
Pacific
Bias Eytelwein 0.31 323% Dutch 3.25 31% 0.94 106%
coast
Linear
Eytelwein | Y =1.97 X 197% Dutch Y=0.19X 19% Janbu Y =0.99 X 99%
All Equation
Type
Bias Eytelwein 0.52 192% Dutch 5.13 19% Janbu 0.95 105%

AMNA13NTN 5.9 e INBeungUaziiuladnan1snlsviiun Iinanisdsying

o 1% v o = 14 Y I 14 J
geniatiuaanpfeaiuisuuunsnsauiaufaanniadunssuazn s T aumeusaaaey
wegiaay 39 WA T luiAniauuaiu Ae 35 Eytelwein  WiAnaeanisdsziiiungendnen

1s21iUna9 Mazurkiewicz %19 2 9an1FaLiey Wazas Dutch  HANIAN AzillNeaAN

'
aaa

EL v a a =l 1 :/’ a a 1 o A aa . v o v
NALALNTAIAWU RN UUNNITU T EULANF9AR AR 78 Danish  WANANNTLEWATS

In&Aeausag Janbu WisnauiaaslnaLAes

ANFAAUANEIUNY ( Resistance  Factor ; @) 31As1eiaNNaNng (2.52 ) uaz

o [ v

aanliAnAatinanu@eis ( Reliability Index ; ;) % 2.0 uaz 2.5 ARIAGasA LA Nt

Tlunn anunagdlumngen 5.10 - #3199 5.12
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A15991 5.10 ABIAMAMNENUNIUN A, = 2.0 uas 2.5 andatlduin (Auwmilen)

P.=20 P.=25

Formula ( Clay )
¢ ¢
Eytelwein 0.21 0.16
Danish 0.47 0.38
Janbu 0.51 0.40
Static Method 0.58 0.46
Redtenbacher 0.59 0.46
Dynamic Load Test 0.62 0.51
Pacific coast 0.75 0.59
ENR 0.78 0.59
Hiley 0.94 0.76
Gates 1.27 1.01
Modified ENR 1.41 1.09
Ducth 2.48 1.91

A151991 511 AIAIAMAMNNATUNIUN £ = 2.0 uaz 2.5 andatlduin (nse)

Formula ( Sand ) IBT ¢2.O IBT ¢2.5
Eytelwein 0.17 0.14
Danish 0.42 0.35
Janbu 0.44 0.36
Redtenbacher 0.46 0.38
Pacific coast 0.59 0.49
Dynamic Load Test 0.68 0.58
Static Method 0.72 0.62
Hiley 0.83 0.70
ENR 1.12 0.95
Modified ENR 1.46 1.23
Gates 1.47 1.25
Ducth 213 1.80
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AN5991 5.12 AIBIAMAMNENUNIUN A, = 2.0 uaz 2.5 andatlduin (Runntiia)

S,=20 Br=25

Formula ( All Type)
¢ ¢
Eytelwein 0.18 0.13
Danish 0.45 0.35
Janbu 0.45 0.35
Redtenbacher 0.49 0.37
Static Method 0.57 0.46
Dynamic Load Test 0.63 0.52
Pacific coast 0.65 0.50
ENR 0.80 0.61
Hiley 0.92 0.74
Gates 1.26 1.01
Modified ENR 1.33 0.99
Ducth 2.02 1.54

=

AmFu B, = 2.0 Tenstssiliuignaninasfinumnu (R, ) Ningqane

q

]
= ¥

35999 Eytelwein  TuAunnaila ( Auwias naiouazhunnais ) Teaanadeenunis
= P 3 : o daxgy a A C 1 any
WrauisufogannisdunsauarAeudeni e WinanislssidungendnAnliannnig

13218135 Mazurkiewicz
Auwiian Jen @ = 0.21 TaunoAugn Addsiiulfasgnanauaeiies 21 %
1 dl a 84 Qddﬁl
ANzl AR0ERE
n918 {An @ = 0.17 AsgnananliaumaaLines 17 % uay
Aunnaiia AA1 @ = 0.17 gnasenldumaeLies 17 %
dinisslunfeaiuniasdinu (R, ) 4 nige
Aumiien 35 Modified ENR HAn @ = 1.41 faaiinen1deuis 141 % vise 1,41 i
V9181 35 Dutch {AN @ = 2.13 HaaiuAn1E91uie 213 %z 2.13 Wi
Aunta 35 GATE uaz Modified ENR Hen @ = 1.26 flaaiiinAn1dauii 126 %
1198 2.16 Wi

A AU B, = 2.5 Fn19suilungnaninassinuniu (R, ) inngaae
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35999 Eytelwein  Tupunnaiia ( Auwmien, nasuazhunnaia ) 2eaanadeeiunis
= % v 1 a dlad v a dl 1 1 Qi %
WrauinauAaann1adunIuaAe Rt s ilinansdssiiuiigendianniléiannnig

9218135 Mazurkiewicz
Auwiien JA @=0.16 TeunoAugn AfilssiiiulfazgnanAmaeiiies 16 %
' dl a 14 Qdd”
anessiulFfaeaal
n918 HA P = 0.14 Asgnanaliaumaaiies 14 %

Aunnaila Je @ = 0.12 gnananliaumaaiines 12 %

] aal a dliz al o o Y ai

AUAnU sTillunFaNnn1awsiu (R, ) Nnnga

ATl AaTd Danish AA0 @ = 1.9 fiaaiinen 199119 191 % viga 1.91 Wi
918 35 Dutch {A1 @ = 1.80 Haaiua i 180 %ige 1.8 i

Auvntiia 35 Dutch {AN @ = 1.54 FeRuA UG 154 %1158 1.54 1in

aa A = o v o a aal A Ao
garudsnisiiamunizaunaztinldiEdu aziansuisnisdssiliunian
Auilse@niannuulslamutiasign uiainaiamu
a =
AULYLIEN
ad . 1o a Qr (P
- 9% Dynamic Load Test Anduilas@ntAdiuutlatsqu winiu 0.35
- 33 Hiley AnduLlsz@nsanuudsilsan windu 0.37
- 3% Danish AdnUsz@nsAnuuLlstsan wind 0.40
918l
ad . 1o a Qf (P
- 71 Static Load Test Adnisz@nsminuileilsau windu 0.19
-3 Gate ua¥ Dynamic Load Test AdNdse@niaanuuilstsau windu 0.23
- 3% ENR Adudszansainuuilstsau windu 0.25
AUNTHA
aal . P a Qr 1w
- 3% Dynamic Load Test Anduisz@nsaduudsilsnu winfu 0.32

- 75 Hiley ANdNUszA@niAinuulstsau winfu 0.38

- % Danish ANdN1s2ansANLL99U Winf 0.41

1 o Y

T9ANAIAMAINEIUNY ( Resistance  Factor ; @ ) azilAnagludas 2.00 — 0.19
AmFuAunata (Aumilen naauaziunnaiin ) uaziAeaseluges 0.85 - 0.65 9
A2AARBNNLNIATFIUIBIADNLT WA ] NENET TUUAAIAITNUUZTNAINNIATFIUAN A

A9 5.13
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A15199 5.13 ANAIAMANNATUTBINITUSERUMABFUUIMINUSTNNIBANG Y

NIRTFIUBY
&9

ANAATILTIATUNTUAINNIATIFIUAN 9)
The
Australian The
Standard for | AUSTROADS | The Ontario The Bridge ANNTIAE
Eurocode 7
Piling — Bridge Bridge Code Code
(1997 )
Design and Design Code (1992) (1992)
Installation (1992)
(1995)
o
v d . L4 LA, v d e LA, AN
— - ATNLLEUN ANNUUSUN ANNLUSUN ANNLUSUWN ANNLUSUN
8Nz e o e e e Y EREAITY
Toil% ild 14 Toil% 4 e
1 l%
Static Pile Load Test 0.7-0.9 0.8-0.9 0.3-0.6 04- 05 - -
Dynamic Pile Load Test | 0.50-0.85 f R 0.4-0.5 - 0.45-0.60
Pile Dynamic Formula 0.45-0.65 " N 0.4- 05 0.67 -0.91 0.30-0.50
Static Analysis Method 0.40-0.65 - - - 0.40-0.50

v
[%

a9 lafimuANAIAUAINILNIU ( Resistance Factor ; @) Nlfannnisiaelunais

a

& @ 4 Aanva o ¥ o Aye = ~ o =
14 L‘]JUV’]’]V]NVL@Nﬂ’]?ﬂ?ULLﬂ ﬂ’ﬂ,ﬁ j Vli@%ﬂﬂﬁﬁ“ﬂﬂ@@‘].lLL@::Lﬂ‘LIﬁ‘fJ‘LImS\ISLuﬂuWNLm;l L‘W@"QZZSLVN

k% o v = ° Y o ! v dldSJ °I Y o
ArNdenAfesiuanInuineauass awmnsatih llnulasenisneatanisiunuanls fariu
Tun193daaiesie o) 1 ArsazfiesiinisdfuufiAisng - Baneu [ AmadeLN1IAaNNang

NIM3F1% ( Standard Penetration Test ; SPT : N ) 39104013t UMAAFNG ] mundnnged)

o

nwana iwenazlfiduniswmuiniseenuuufioedafaaniANAIUNIWLATTINMINLIINN

a

dwiugusntudszinalnastely
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Iﬂﬁﬁ%ﬂ’]ﬁ‘LL@:ﬁﬂTﬂLﬁﬂ\‘i,ﬂ?N. NeIp.1106-52 NWM?ﬁ’]N\?’]HL@’]L%N[ ﬂ@ui@ﬁ].2555 LL‘WN'\‘iﬁNW
:eservice.dpt.go.th/eservice_b/standard/sd_work.html [ 2012,Nov 15 ]

T8815N1TULALENLERY, NN, NEE . 1252-51 N1MTFIUNTFLEINLN LA NTNAIBTNAFIRAS

Dynamic Load Test [aaulail].2555umaaun;
eservice.dpt.go.th/eservice_5/standard/sd_work.html [ 2012,Nov 15 ]

TuansnIsuaziaiied,nIx. Hee.1551-51 HIASFIUNIATIAEBLAIINANYIDIIBILAT N e

33 Seismic Test[ aa1la1l 1.2555 wUAINNA :

eservice.dpt.go.th/eservice_5/standard/sd_work.htm| [ 2012,Nov 15 ]

NWNURIN,NTH. ﬂ’ﬁ?ﬂ’)‘]_lQNQWHﬁ@@%’NLL@ZVﬁﬂﬂ’]?@@ﬂLL‘]_I‘]_ILfI‘ﬂQ[%lIu :muﬁmﬁﬂmwm.

NN : AINITUUATHRLINIUNI NIUNNNAN . 2553,

o

ARAANA NEININ. DsulaA1iNMENUIYNLBNALTN |, UFeYnNIAINITNANIARTNUNTI9IR

#1979 113AN 7701881 ALEAAINTINANART NuNAInafdenATulatnszaaNInAN

113, 2548,

o

#9m3 Yeyeye. Iasen1sWRmnI e WUl NI9n13 sviinA1 A9 utiauln uesy ey

3

&2))

LA N 19 UARAF9UDINTNNUNA | 2554,

& o

Tguwd nnduiuwiuazeuling leaqsnady. n1smadeuANanysniaaualdsizauIg

Iun) 1nei3% Low strain integrity test (seismic test).High strain dynamic load test Lo

Cross hole sonic logging test : NNN 1, 2548.

Aaanssuanislszmalne. dnsgauntseenuuaAsmangUnsslnedafannA1x

AUNIULATBUENLIINN. NFUNN 9 : FAdnssnanuuistssmalnelunszusy

[ &

N, 2551.

Ll

[ =

nEn 1167, WYANTINWANI3RANLUUTATATIUNAN. NTINN 1 AN ANHUS

PNAINTUNNINENAE | 2553,

= aa o o s o

Aty 49 @Ne IR, A0RKINTUIAINIINANAATUALANVANGAT. NPINN 1 : F1TINANA

aneflnd , 2543.
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uuiE 9169, afAlledsiuuWIAALAT O] NN o A1dnAniwieqinaensnl

NUNINYNAEY , 2554,

8RR ARANYIRS N9ANHIANAILII NI NI dinandieyan1maaaULaTND 19

3178, Ietnus Iy Nunigin 41113 a19AantNles) ANEAAINTINANGRT
NUNINYIRLUNBATAGRT | 2541.

LEULAN WILUN39499A. Foundation Engineering and Tunnelling DTN ANNHARLN

ALA9T , 2539.

dszana wingunA. n1seanuunlAga3191anas LRFD ( Basic Steel Design With LRFD )

NPUNNNNIUAT , 2542.

Aronssuanuuwilszmalne, dandnussynenda ngann «  FAINITNANULUNLsEINA

Inelunszusnangdug. 2551,

NIFIFIURARSTDTIgRANTTY HEN.395 — 2524 @ dNABUNTALATIIMANYA4113A , Nan.

396 — 2549 LA NADWNFALATHIUANSALINNADALTA LAY HBN.399-2524 L&LTa

ARUNIALATHINAN AR ITAUUIAAY [ aaulatl ].2555

WURINHN http://library.tisi.go.th/multim/TIS/TIS-95-2540m.pdf [ 2012,Nov 15 ]
MEDIN -

AASHTO. LRFD. Bridge Design Specification ; Washington. D.C. 2009.

ASTM  Designation. Standard Method of Testing Pile Under Static Axial

Compressive Load Vol.04.08 , 1986.

Braja M.Das. Principle of Foundation Engineering . United State : THOMSON BROOK

/ COLE , 2004.

FHWA. Development of Geotechnical Resistance Factor and Down drag Load

Factor for LRFD Foundation Strength Limit State Design. , Reference Manual .,

FHWA — NHI — 05 - 052 . Washington.D.C.,2005.

FHWA. Load and Resistance Factor Design ( LRFD ) for Highway Bridge Design
Substructure ., Reference Manual and Participant Work Book., FHWA HI — 98 —
032 ., Washington.D.C. , 2001.

Tony M.Allen , Andrzej S.Nowak , Richard J.Bathurst. Calibration to Determine Load

and Resistance Factor for Geotechnical and Structural Design . 2005.
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Lymon C.Reese , William M. Isenhower , Shin — Tower Wang. Analysis and Design of

Shallow and Deep Foundation. United State : John Wiky & Sons , 2006.

NCHRP. Load and Resistance Factor Design ( LRFD ) for Deep Foundation

Washington.D.C., 2004

Richard M.Barker , Jay A.Puckett. Design of Highway Bridges An LRFD Approach |,

Second Edition. John Wiky & Sons , 2007.
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AW 4.1 uanssanissziuAindeduinminussnaasandnsosgasneniaidy

73

Parameter Hiley Redtenbacher| Pacific coast Dutch Eytelwein ENR Modi ENR Janbu Gates Danish
Pile No. Project name Province p
S o | wr Wp E, e=(Wr+n Wp)/(
L (ecm)|A (cm) h (cm.) n e, L, (cm.) C, QY| C, QY| C3(Q) | @y A B [ Q, (Ton)| Q, (Ton) n e A B (¢} Q, (Ton)| Q, (Ton) | Q, (Ton) [ Q, (Ton) | Q, (Ton) Cy a K, Q, (Ton) e, Q, (Ton) | C1 Q, (Ton)
(cm./Blow) (Tons) | (Tons) (t/cm2) Wr+wp)
1% TﬂNﬂ’]i‘@u?ﬁ’iﬂﬁ’lmaﬂﬂlﬂdlﬂﬂ 2.89A5NY uATUIEN 0.420 2,100 [ 668 4.60 3.37 25 0.5 0.6 285 5.0 0.68 0.00009 | 0.02263 | 0.00539 | 0.02812 | 0.01406 | 0.42 -47.131 | 44.86 55.06 0.32 0.62 0.000110 0.00420 -0.43 46.12 18.69 113.88 42.50 21.77 0.86 | 7.19 [ 3.49 78.44 0.75 54.53 0.62 66.55
2% ‘[ﬂﬁ\iﬂ']i‘ﬂuﬁ’i‘ﬂa‘]mﬂﬂﬁlﬁiiﬁﬂ 2.89AFN UATUIEN 0.150 2,100 898 4.70 4.53 20 0.5 0.6 285 5.0 0.63 0.00007 | 0.01684 [ 0.00401 | 0.02092 | 0.01046 0.15 -35.649 | 51.65 67.38 0.32 0.56 0.000082 0.00150 -0.32 53.55 14.83 142.93 38.59 18.29 0.89 | 34.28  6.50 96.36 0.75 61.71 0.48 89.38
3* TﬂNﬂ’]i‘@u?ﬁ’iﬂﬁ’lmaﬂﬂlﬂdlﬂﬂ 2.89A5NY WATUIEN 0.230 2,100 [ 892 4.70 4.50 30 0.5 0.6 285 5.0 0.63 0.00007 | 0.01695 | 0.00404 | 0.02106 | 0.01053 | 0.23 -53.580 | 61.25 78.20 0.32 0.56 0.000083 0.00230 -0.47 63.16 21.68 178.87 56.04 26.62 0.89 | 22.02( 542 113.15 0.75 69.27 0.59 103.03
4 * |WAT NAKORN-IN BRIDGE CONSTRUCTION PROJECT HWIIH?‘ 0.170 2,700 [ 1225 7.50 7.94 55 0.5 0.6 321 5.0 0.61 0.00005 | 0.01587 [ 0.00294 | 0.01886 | 0.00943 0.17 |[-152.054| 118.29 164.02 0.32 0.54 0.000069 0.00170 -1.33 127.49 61.62 564.00 167.96 77.39 0.91 | 98.01 [ 10.39 233.54 0.75 126.10 0.92 226.69
Tasensufiladoymnmsnauerawingdinauaziting weutauns uassadan B
5% UATIVTANN 0.380 1,000 | 2025 6.00 4.86 50 0.5 0.6 392 20.0 0.66 0.00012 [ 0.00356 | 0.00178 | 0.00546 | 0.00273 0.38 [-119.586| 151.00 197.23 0.32 0.60 0.000013 0.00380 -1.08 178.17 47.30 307.30 112.53 56.07 0.87 | 262 | 2.62 301.88 0.75 90.23 0.34 251.14
Pilot Pile No 6
Tasensufiladoymnmsnauerawingdinauaziting weutauas uassadan B
6 * UATIVTANN 0.290 1,200 | 2025 6.50 5.83 50 0.5 0.6 392 10.0 0.65 0.00006 | 0.00427 | 0.00178 | 0.00611 | 0.00305 0.29 [-125.836| 161.01 223.83 0.32 0.58 0.000015 0.00290 -1.12 192.94 50.44 376.52 126.16 61.06 0.88 | 5.84 [ 3.32 337.16 0.75 99.97 0.38 289.35
Pilot Pile No 8
Tasensufiladoymnmsnauerawingdlnauaziting weutauns uassadan B
7 UATINTAN 0.220 1,400 | 2025 6.50 6.80 50 0.5 0.6 392 5.0 0.62 0.00003 [ 0.00498 [ 0.00178 | 0.00679 | 0.00339 0.22 [-120.204| 158.57 226.83 0.32 0.54 0.000018 0.00220 -1.05 190.02 47.94 401.33 129.69 59.96 091 | 11.84( 4.31 342.94 0.75 106.16 0.41 307.24
Pilot Pile No 9
8 * |Tassniadunianatdn @12 mwszan 2 Test Pile No 1 NPUNWNYIUAT 0.530 3,000 [ 2025 7.50 | 14.58 65 0.5 0.6 280 5.0 0.50 0.00003 | 0.01067 | 0.00178 | 0.01248 | 0.00624 | 0.53 |[-147.641 117.12 117.98 0.32 0.41 0.000053 0.00530 -1.19 108.11 44.95 285.71 173.12 65.54 1.04 | 9.18 | 4.30 213.66 0.75 105.89 0.88 207.50
9 * |Tasamsdunianandn 1w mszsu 2 Test Pile No 2 NIUNWNUIUAT 0.500 3,000 [ 2025 8.30 | 14.58 60 0.5 0.6 280 5.0 0.52 0.00003 | 0.01067 [ 0.00178 | 0.01248 | 0.00624 0.50 [-155.995| 123.06 128.89 0.32 0.43 0.000053 0.00500 -1.28 115.24 49.52 315.80 178.75 69.99 1.01 [ 10.54 | 4.44 224.56 0.75 108.64 0.89 21511
10 * |HTY PROJECT Test Pile No TP 1 - 300 AR 0.250 1,400 | 900 4.50 3.02 50 0.5 0.6 391 5.0 0.70 0.00007 | 0.01120 | 0.00400 | 0.01527 | 0.00763 | 0.25 -94.306 | 95.97 148.20 0.32 0.64 0.000040 0.00250 -0.86 11917 40.19 320.90 88.72 46.48 0.85 | 14.32 4.44 202.53 0.75 85.94 0.52 175.73
11 * |HTY PROJECT Test Pile No TP 2 - 300 AR 0.280 1,400 900 4.50 3.02 50 0.5 0.6 391 5.0 0.70 0.00007 | 0.01120 [ 0.00400 | 0.01527 | 0.00763 0.28 -94.306 | 94.31 143.03 0.32 0.64 0.000040 0.00280 -0.86 116.24 39.77 299.54 87.69 45.94 0.85 | 11.42| 4.08 196.88 0.75 83.83 0.62 169.13
12 * |HTY PROJECT Test Pile No TP 1 - 400 A9781 0.200 1,400 | 1600 4.50 5.38 70 0.5 0.6 391 5.0 0.59 0.00004 [ 0.00630 | 0.00225 | 0.00859 | 0.00429 0.20 [-111.838| 139.76 202.09 0.32 0.51 0.000022 0.00200 -0.97 167.89 43.65 375.41 126.71 56.23 093 | 17.62| 5.08 309.97 0.75 106.61 0.46 286.42
13 * |HTY PROJECT Test Pile No TP 2 - 400 AR 0.230 1,400 | 1600 4.50 5.38 70 0.5 0.6 391 5.0 0.59 0.00004 | 0.00630 | 0.00225 | 0.00859 | 0.00429 0.23 |[-111.838| 136.80 193.07 0.32 0.51 0.000022 0.00230 -0.97 162.69 43.18 354.30 126.20 55.56 0.93 | 13.33| 4.57 299.78 0.75 103.53 0.46 273.97
14 *  |1azananfFinlpaniavaneinnena 34 U-Turn No 8 STA.17+018.000 ﬂl{‘/\i‘ﬂi‘ﬁﬂﬁi‘ 0.230 2,800 [ 1866 7.00 | 12.54 60 0.5 0.8 450 5.0 0.52 0.00003 | 0.01080 | 0.00193 | 0.01277 | 0.00638 023 [-174.279| 148.20 208.43 0.32 0.42 0.000033 0.00230 -1.42 175.06 45.27 490.51 166.93 86.59 1.02 | 26.47| 6.31 289.35 0.75 119.55 0.75 343.39
15 * |MRT PURPLE LINE PROJECT Pilot Pile No # P-1 HHVIHE‘ 0.180 3,000 [ 1866 12.00 | 13.44 40 0.5 0.8 432 5.0 0.60 0.00003 | 0.01158 [ 0.00193 | 0.01354 | 0.00677 0.18 |[-231.875| 172.26 267.39 0.32 0.563 0.000037 0.00180 -2.02 210.01 69.38 826.91 194.65 117.54 0.92 | 65.13 | 8.09 329.58 0.75 134.47 0.85 374.52
16 * |MRT PURPLE LINE PROJECT Pilot Pile No # P-2 uuwfi 0.160 2,700 [ 1866 | 12.00 | 12.09 40 0.5 0.8 432 5.0 0.62 0.00003 | 0.01042 [ 0.00193 | 0.01238 [ 0.00619 | 0.16 [-239.452| 184.18 293.54 0.32 0.55 0.000033 0.00160 2.1 228.24 73.79 923.21 196.24 122.37 0.90 | 62.80 ( 8.48 353.87 0.75 137.68 0.80 399.20
17 * |Tasamsaunafivinluga ( W_ﬂ‘ﬂ'ﬂﬂlﬂu”ﬂ]’la ) Test Pile No # P6 NIUNWNUIUAT 0.370 2,600 [ 2025 10.00 | 12.64 80 0.5 0.6 392 5.0 0.58 0.00003 | 0.00924 | 0.00178 | 0.01105 | 0.00553 0.37 |-279.039| 193.71 264.19 0.32 0.50 0.000033 0.00370 -2.39 219.76 101.21 694.69 301.20 131.32 0.94 | 19.14 | 5.28 409.27 0.75 148.28 0.89 381.98
18 * | Tasannaawnaiivinlugu ( w‘mmmuwﬁ ) Test Pile No # P7 NPUNWNYIUAT 0.270 2,600 [ 2756 | 10.00 | 17.20 80 0.5 0.6 392 5.0 0.53 0.00002 | 0.00679 | 0.00131 | 0.00812 [ 0.00406 | 0.27 [-252.358| 218.26 286.88 0.32 0.43 0.000024 0.00270 -2.08 242.90 87.23 679.06 312.99 123.41 1.01 | 26.41| 6.26 472.95 0.75 159.35 0.76 466.04
19 *  |Tasamsaunaiivinluga ( W_ﬂ‘ﬂ'ﬂﬂlﬂu”ﬂ]’la ) Test Pile No # P5 NIUNWNUIUAT 0.270 2,600 [ 4225 10.00 | 26.36 80 0.5 0.6 392 5.0 0.46 0.00001 | 0.00443 [ 0.00085 | 0.00530 | 0.00265 0.27 |[-218.999| 241.05 272.70 0.32 0.35 0.000016 0.00270 -1.68 251.91 65.24 510.83 312.99 107.10 1.16 [ 17.23| 573 516.83 0.75 1569.35 0.61 543.10
20 * |BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-01 ﬂl{‘/\i‘ﬂi‘ﬁﬂﬁi‘ 0.670 3,200 | 1225 9.30 9.41 50 0.5 0.6 280 5.0 0.62 0.00005 | 0.01881 [ 0.00294 | 0.02180 | 0.01090 0.67 [-173.771| 99.22 114.97 0.32 0.55 0.000093 0.00670 -1.63 97.12 60.01 300.99 157.31 73.48 0.90 | 9.66 | 3.99 174.01 0.75 97.13 1.14 154.07
21 * |BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-02 aynssnis 0.300 3,200 [ 2756 9.30 | 21.17 80 0.5 0.6 280 5.0 0.48 0.00002 | 0.00836 | 0.00131 | 0.00969 [ 0.00484 | 0.30 [-213.794| 181.39 194.03 0.32 0.38 0.000041 0.00300 -1.68 168.35 66.64 508.35 287.70 103.34 1.09 [ 34.28| 7.30 339.52 0.75 150.10 0.96 353.72
22 * [BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-03 ﬂl{‘/\i‘ﬂi‘ﬁﬂﬁi‘ 0.280 3,200 [ 2025 9.30 | 15.55 60 0.5 0.6 280 5.0 0.53 0.00003 | 0.01138 [ 0.00178 | 0.01319 [ 0.00659 0.28 [-177.665| 144.29 166.86 0.32 0.44 0.000056 0.00280 -1.47 138.34 61.71 475.06 217.46 86.55 1.00 | 40.17| 7.42 268.58 0.75 132.02 0.97 267.41
23 * [BMCL ADMINISTRATION BUILDING PROJECT Pile No 3 NIUNWNUIUAT 0.280 3,300 [ 1159 8.40 9.18 80 0.5 0.8 450 20.0 0.61 0.00022 | 0.02050 | 0.00311 | 0.02382 | 0.01191 0.28 |[-327.063| 154.37 24412 0.32 0.563 0.000063 0.00280 -2.86 191.49 94.89 964.19 261.89 1569.33 0.91 | 64.23( 8.01 299.50 0.75 144.88 1.30 339.36
T e o PR
lassneeanslfiiiAinisiugiu avianendomalulafinszasundsws  (
24 * NIUNNNUIUAT 0.200 2,800 [ 1866 7.00 | 12.54 60 0.5 0.8 450 20.0 0.52 0.00013 | 0.01080 | 0.00193 | 0.01287 | 0.00643 0.20 |[-174.279| 149.78 215.33 0.32 0.42 0.000033 0.00200 -1.42 178.86 45.76 512.97 168.95 87.63 1.02 [ 35.01| 7.08 296.73 0.75 123.11 0.76 354.26
18nd4 : Test Pile
25 * |BANG PA-IN COGENERATION PROJECT GTG2 : Pile No #B 39 BEFU 0.410 2,000 [ 1600 7.60 7.68 50 0.5 0.6 392 20.0 0.62 0.00016 | 0.00900 [ 0.00225 | 0.01141 | 0.00570 0.41 -142.052| 125.92 167.50 0.32 0.55 0.000032 0.00410 -1.25 143.98 53.39 342.00 140.95 65.86 090 | 7.21 | 3.61 257.05 0.75 99.70 0.60 225.09
26 * |MEGA BANGNA PROJECT Pile No # 1 DD53 @Hwﬁ'ﬂ‘i?ﬂ’ﬁ 0.200 2,800 [ 1600 9.00 | 10.75 70 0.5 0.6 392 20.0 0.59 0.00016 | 0.01260 | 0.00225 | 0.01501 | 0.00750 |  0.20 |[-223.677 159.84 236.57 0.32 0.51 0.000045 0.00200 -1.93 186.89 87.31 750.83 253.42 112.47 0.93 | 70.31| 9.07 347.47 0.75 150.77 0.92 337.93
27 ** |REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT -1 TTERN 0.260 1,300 | 1159 8.00 3.62 40 0.5 0.8 470 5.0 0.77 0.00005 | 0.00808 { 0.00311 | 0.01124 | 0.00562 0.26 [-196.230| 165.18 290.58 0.32 0.72 0.000024 0.00260 -1.84 228.84 65.59 683.01 125.69 96.34 0.82 | 11.30( 3.97 310.37 0.75 101.62 0.55 315.00
28 ** |REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT -4 kiGN 0.130 1,300 [ 1159 8.00 3.62 40 0.5 0.8 470 5.0 0.77 0.00005 | 0.00808 | 0.00311 | 0.01124 | 0.00562 | 0.13 |[-196.230( 175.68 333.76 0.32 0.72 0.000024 0.00130 -1.84 252.12 68.78 1045.71 132.45 101.53 0.82 | 4519 6.95 354.10 0.75 117.03 0.55 374.98
29 ** |REFORMER AND AROMATIC COMPLEX || PROJECT Pile No.PLT -6 TTEeN 0.290 1,600 | 1159 8.00 417 40 0.5 0.8 470 5.0 0.74 0.00005 | 0.00932 [ 0.00311 | 0.01248 | 0.00624 029 |[-190.187| 152.89 259.78 0.32 0.69 0.000028 0.00290 -1.77 206.45 61.93 605.95 124.22 92.29 0.83 | 10.48 | 3.89 283.79 0.75 99.19 0.59 289.69
30 ** |REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT -8 kiGN 0.350 1,500 [ 1159 8.00 417 40 0.5 0.8 470 5.0 0.74 0.00005 | 0.00932 | 0.00311 | 0.01248 | 0.00624 | 0.35 |[-190.187 148.78 244.86 0.32 0.69 0.000028 0.00350 -1.77 197.99 60.64 530.60 121.40 90.19 0.83 | 7.19 | 3.41 268.45 0.75 95.01 0.59 271.28
31 ** |REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No, PLT -9 TTERN 0.170 1,300 | 1159 8.00 3.62 40 0.5 0.8 470 5.0 0.77 0.00005 | 0.00808 [ 0.00311 | 0.01124 | 0.00562 0.17 [-196.230| 172.37 319.70 0.32 0.72 0.000024 0.00170 -1.84 244.68 67.77 898.84 130.29 99.87 0.82 | 26.42( 5.54 339.90 0.75 111.07 0.55 354.23
32 ** |REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 15 kiGN 0.200 1,300 [ 1159 8.00 3.62 40 0.5 0.8 470 5.0 0.77 0.00005 | 0.00808 | 0.00311 | 0.01124 | 0.00562 | 0.20 |[-196.230( 169.94 309.61 0.32 0.72 0.000024 0.00200 -1.84 239.26 67.03 813.19 128.72 98.67 0.82 | 19.09 | 4.85 329.70 0.75 107.46 0.55 340.11
33 ** |REEORMER AND AROMATIC COMPLEX Il PROJECT Pile No, PLT - 18 TTERN 0.380 1,600 | 1159 8.00 417 40 0.5 0.8 470 5.0 0.74 0.00005 | 0.00932 [ 0.00311 | 0.01248 | 0.00624 0.38 [-190.187| 146.78 237.83 0.32 0.69 0.000028 0.00380 -1.77 193.92 60.02 499.54 120.03 89.17 0.83 | 6.10 | 3.22 261.19 0.75 93.18 0.59 262.92
34 ** |REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 21 kiGN 0.310 1,200 [ 1159 8.00 3.34 40 0.5 0.8 470 5.0 0.78 0.00005 | 0.00745 | 0.00311 | 0.01061 | 0.00531 0.31 |[-199.475( 166.85 287.99 0.32 0.74 0.000022 0.00310 -1.88 230.39 66.02 615.42 123.27 96.05 0.81 | 7.34 | 3.39 304.89 0.75 97.71 0.53 304.39
35 ** |REEORMER AND AROMATIC COMPLEX Il PROJECT Pile No, PLT - 23 TTERN 0.200 1,000 | 1159 8.00 2.78 40 0.5 0.8 470 5.0 0.81 0.00005 | 0.00621 [ 0.00311 | 0.00937 | 0.00469 0.20 |[-206.465| 189.64 358.83 0.32 0.77 0.000018 0.00200 -1.97 277.38 .21 887.92 128.72 103.81 0.80 | 14.69( 4.33 369.78 0.75 107.46 0.48 373.86
36 ** |[REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 24 kiGN 0.260 1,500 [ 1159 8.00 417 40 0.5 0.8 470 5.0 0.74 0.00005 | 0.00932 | 0.00311 | 0.01248 | 0.00624 | 0.26 |[-190.187 155.00 267.68 0.32 0.69 0.000028 0.00260 -1.77 210.84 62.59 652.27 125.69 93.38 0.83 | 13.04 [ 4.22 291.88 0.75 101.62 0.59 299.87
37 ** |REEORMER AND AROMATIC COMPLEX Il PROJECT Pile No, PLT - 25 TTeeN 0.220 1,300 | 1159 8.00 3.62 40 0.5 0.8 470 5.0 0.77 0.00005 | 0.00808 [ 0.00311 | 0.01124 | 0.00562 0.22 |[-196.230| 168.34 303.10 0.32 0.72 0.000024 0.00220 -1.84 235.72 66.54 764.61 127.69 97.88 0.82 | 15.78 | 4.50 323.10 0.75 105.34 0.55 331.31
Tassmsrieainalssnusdamdioutladlvin 13 Tnansinuayuriaeese
38 ** . . EdGN 0.470 1,000 | 2025 9.40 4.86 70 0.5 0.6 392 5.0 0.74 0.00003 [ 0.00356 | 0.00178 | 0.00536 | 0.00268 0.47 |[-293.885| 254.80 370.12 0.32 0.69 0.000013 0.00470 -2.74 315.77 120.08 656.55 238.75 133.29 0.83 | 3.75 | 2.77 504.61 0.75 126.85 0.50 407.57
AMNA Test Pile : No 190 Line H/1
39 * |PRODUCT QUALITY IMPROVEMENT PROJECT (Test Pile No # PHC1 NFUNNNNIUAT 0.650 2,700 [ 1159 8.00 7.51 50 0.5 0.8 449 5.0 0.64 0.00005 | 0.01677 | 0.00311 | 0.01993 | 0.00997 | 0.65 |[-203.789( 114.06 156.36 0.32 0.57 0.000052 0.00650 -1.81 134.32 53.90 360.18 136.24 86.76 0.89 | 491 | 3.16 194.47 0.75 90.84 0.91 204.98
40 * [PRODUCT QUALITY IMPROVEMENT PROJECT (Test Pile No # PHC2) NIUNWNUIUAT 0.540 2,400 [ 1159 8.00 6.68 30 0.5 0.8 449 5.0 0.66 0.00005 | 0.01491 [ 0.00311 | 0.01807 | 0.00903 0.54 |[-126.496| 92.16 126.01 0.32 0.59 0.000046 0.00540 -1.14 108.97 35.40 255.33 84.93 55.95 0.88 | 3.80 | 2.90 153.41 0.75 73.93 0.67 169.28
Tnssnsudiisesyinaiueg aduns .dndes a.unssadan (@l
41 * UATINTRIN 0.230 700 | 2756 6.50 4.63 30 0.5 0.6 361 5.0 0.69 0.00002 [ 0.00183 | 0.00131 | 0.00316 | 0.00158 0.23 -80.494 | 164.42 221.82 0.32 0.63 0.000007 0.00230 -0.73 198.37 34.26 284.71 77.50 39.99 0.86 | 2.59 | 2.58 329.09 0.75 81.46 0.20 270.29
NARBLUNILIAY 1)
Tnsensudiisesyinaieg aduns .dndes a.unssadan (@l
42 * UATINTRIN 0.620 700 | 2756 4.70 4.63 30 0.5 0.6 361 5.0 0.63 0.00002 [ 0.00183 | 0.00131 | 0.00316 | 0.00158 0.62 -63.111 72.34 66.24 0.32 0.55 0.000007 0.00620 -0.47 70.09 18.73 97.21 48.52 22.85 090 | 0.26 [ 1.92 118.67 0.75 54.63 0.17 106.75
NARBLUNIELIAY 5)
Tnssmsudiisesyinaied aduns .dndes a.unssadan (@l
43 * UATINTRIN 0.270 700 | 2756 6.50 4.63 30 0.5 0.6 361 5.0 0.69 0.00002 [ 0.00183 | 0.00131 | 0.00316 | 0.00158 0.27 -80.494 | 155.94 200.62 0.32 0.63 0.000007 0.00270 -0.73 183.64 33.77 259.45 76.29 39.37 0.86 | 1.88 | 2.39 302.35 0.75 78.67 0.20 247.43
NARBLUNIELIAY 8)
Tnsansgudiisesynaieg aduns .dndes a.unssadan (@l -
44 * UATIVTAN 0.210 700 | 2756 6.50 4.63 30 0.5 0.6 361 5.0 0.69 0.00002 [ 0.00183 | 0.00131 | 0.00316 | 0.00158 0.21 -80.494 | 168.89 233.80 0.32 0.63 0.000007 0.00210 -0.73 206.39 34.51 299.27 78.13 40.31 0.86 | 3.11 | 2.70 343.83 0.75 83.04 0.20 283.38
NARBLUNELIAY 24)
Tnsansgudiisesyinaiueg aduns .dndes a.unssadan (@l -
45 * UATIVTAN 0.180 700 | 2756 6.50 4.63 30 0.5 0.6 361 5.0 0.69 0.00002 [ 0.00183 | 0.00131 | 0.00316 | 0.00158 0.18 -80.494 | 175.88 253.75 0.32 0.63 0.000007 0.00180 -0.73 219.31 34.89 324.15 79.08 40.80 0.86 | 4.23 | 2.95 367.80 0.75 85.71 0.20 305.59
NARBLUNIELIAY 26)

Remark * Clay , ** Sand , AAAAA = Spun Pile Use Hydraulic Hammer e, = 0.80
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 21
Location : FEEUD Calculated by : Prepared :
PILE DATA  Pile No. 34
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sqg.m.
Pile Length = 750 m. Pile Perimeter = 1.57 Sgq. m./m.
Pile Top Ele. = 0.00  m. from G.L. Pile Tip Ele. = -7.50 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight [ Content N Shear Strengtl SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)] Su, t/sq.m.| (blows/ft) | (tsq.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 7.50 2.00 40 N/A 40 5.45 11 39

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth f q, Stress Q, Q, Q, Q,
From to L,m. | (/sq.m.)]| (tsq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand 1.00 | 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 | 4.50 2.50 5.59 2.50 21.94 21.94 | 2273
Med. C. Sand| 4.50 | 6.00 1.50 1.84 4.10 433 433 27.06
Den. C. Sand| 6.00 7.50 1.50 3.33 | 279.96 545 7.84 5499 | 62.83 | 89.89
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 35 14
End Bearing Resistance 2.50 55 22

Total Resistance 90 36
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 23
Location : TEEB Calculated by : Prepared :
PILE DATA Pile No. 35
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 Pile Section = 0.20 Sqg. m.
Pile Length = 950 m. Pile Perimeter = 1.57  Sq. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -9.50 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L.=- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N [Shear Strengtl SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sg.m.) (Degree)
Med. C. Sand | 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand| 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand | 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand | 6.00 7.50 2.00 35 N/A 35 5.45 11 37
V.D. C. Sand | 7.50 9.50 2.00 56 N/A 56 7.20 1.2 42
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth i qp Stress Q, Q, Q, Q,
From to L,m. | (sq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand | 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand| 1.00 2.00 1.00 0.33 v * 3 0.52 0.52 0.78
Stiff Clay 2.00 4.50 2.50 5.59 2.50 21.94 21.94 22.73
Med. C. Sand | 4.50 6.00 1.50 1.84 4.10 4.33 4.33 27.06
Den. C. Sand | 6.00 7.50 1.50 3.20 5.45 7.53 7.53 34.59
V.D.C. Sand | 7.50 9.50 2.00 5.31 566.71 7.20 16.68 111.32 | 128.00 | 162.59

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity

Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 51 21
End Bearing Resistance 2.50 111 45
Total Resistance 163 65
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 24
Location : FeeR Calculated by : Prepared :
PILE DATA  Pile No. 36
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 020 Sqg.m.
Pile Length = 11.63 m. Pile Perimeter = 1.57  Sq. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -11.63 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' Stress Ks Angle
From to (t’cu.m.) (%) | (blows/ft)] Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
_.oose C. Sand 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 7.50 2.00 35 N/A 35 5.45 1.1 37
V.D. C. Sand| 7.50 10.50 2.00 55 N/A 55 7.70 1.2 42
V. Stiff Clay | 10.50 | 11.63 2.00 25 16.67 25 9.77 - -

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth f q, Stress Q, Qp Q, Q,
From to L,m. | (tsq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 | 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand 1.00 | 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 | 4.50 2.50 5.59 2.50 21.94 21.94 | 2273
Med. C. Sand| 4.50 | 6.00 1.50 1.84 4.10 433 433 27.06
Den. C. Sand| 6.00 | 7.50 1.50 3.20 5.45 7.53 7.53 34.59
V.D.C.Sand| 7.50 | 10.50 | 3.00 5.64 7.70 26.61 2661 | 61.21
V. Stiff Clay | 10.50 | 11.63 | 1.13 6.93 | 150.00 9.77 12.31 2946 | 41.77 | 102.97
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 74 29
End Bearing Resistance 2.50 29 12

Total Resistance 103 41
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 25
Location : TLEBY Calculated by : Prepared :
PILE DATA  Pile No. 37
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 Pile Section = 0.20 Sqg. m.
Pile Length = 6.35 m. Pile Perimeter = 1.57  Sq. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -6.35 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L.=- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N [Shear Strengtl SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sg.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand| 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 6.35 2.00 35 N/A 35 4.88 1.1 37
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy qp Stress Q, Q, Q, Q,
From to L,m. | (sq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand| 1.00 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 4.50 2.50 5.59 2.50 21.94 21.94 22.73
Med. C. Sand| 4.50 6.00 1.50 1.84 4.10 4.33 4.33 27.06
Den. C. Sand | 6.00 6.35 0.35 2.86 210.96 4.88 1.57 41.44 43.01 70.07

Pile Resistance

Safety Factor

Skin Friction Resistance
End Bearing Resistance

Total Resistance

2.50
2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
29 11
41 17
70 28
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DESIGN OF PILE CAPACITY BY a-METHOD

Project : {assnisneairadssnundnndautladdnin 138n nansinusuunaaess i Test Pile : No 190 Line H/ 1
Location :  FelRg Calculated by : Prepared :
PILE DATA Pile No. 38
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg. m.
Pile Length = 990 m. Pile Perimeter = 1.80 Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -9.90 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 3
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' [ Stress Ks Angle
From to (t/cu.m.) (%) |(blows/ft)] Su , t/'sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material | 0.00 1.00 1.70 N/A 0.35 0.56 28
Stiff Clay | 1.00 4.00 1.80 9 6.00 9 1.90 - -
V. stiff Clay| 4.00 6.00 2.00 31 20.67 31 4.10 - -
Den. C. Sand 6.00 7.50 2.00 34 N/A 34 5.85 1.1 37
Stiff Clay | 7.50 8.50 2.00 8 5.33 8 7.10 - -
V. stiff Clay| 8.50 9.90 2.00 30 20.00 30 8.30 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth f Oy Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (tsq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material | 0.00 1.00 1.00 0.08 0.35 0.14 0.14 0.14
Stiff Clay 1.00 4.00 3.00 4.57 1.90 24.66 24.66 24.79
V. Stiff Clay| 4.00 6.00 2.00 8.68 4.10 31.25 31.25 56.04
Den. C. Sand 6.00 7.50 1.50 3.40 5.85 9.19 9.19 65.22
Stiff Clay 7.50 8.50 1.00 4.31 7.10 7.76 7.76 72.99
V. Stiff Clay| 8.50 9.90 1.40 8.40 180.00 8.30 21.17 36.45 57.62 | 130.60

Pile Resistance

Safety Factor Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 94 38
End Bearing Resistance 2.50 36 15
Total Resistance 131 52
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DESIGN OF PILE CAPACITY BY O-METHOD

Project:  lasanisAudRqaiainfasulug a.a9a5ns Date Version :

Location :  uUATUIEN Calculated by : Prepared :

PILE DATA Pile No. 1

Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.260 m. Pile Section = 0.07 Sq.m.
Pile Length = 20.70 m. Pile Perimeter = 1.04 Sqg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -20.70 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' [ Stress Ks Angle
From to (t/cu.m.) (%) (blows/ft) [ Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay [ 0.00 7.00 1.60 1.20 2.10 - -
Soft Clay [ 7.00 9.00 1.60 3.75 4.80 - -
Stiff Clay | 9.00 [ 12.00 1.80 5.50 6.60 - -
V. Stiff Clay| 12.00 | 16.00 1.85 22 14.67 22 9.50 - -
V. Stiff Clay| 16.00 | 20.70 2.00 34 22.67 34 13.55 - -

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth f q, Stress Q, Q, Q, Q,
From to L, m. (t/sq.m.) | (/sq.m.) | (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay | 0.00 | 7.00 7.00 1.16 2.10 8.48 8.48 8.48
Soft Clay | 7.00 | 9.00 2.00 3.31 4.80 6.88 6.88 | 15.36
Stiff Clay | 9.00 | 12.00 3.00 4.41 6.60 13.75 13.75 | 29.11
V. Stiff Clay| 12.00 | 16.00 4.00 6.40 9.50 26.62 26.62 55.74
V. Stiff Clay| 16.00 | 20.70 4.70 9.52 204.00 13.55 46.53 13.79 | 60.32 | 116.06
Pile Resistance
Safety Factor  Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 102 41
End Bearing Resistance 2.50 14 6

Total Resistance 116 46
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project:  lAsenisauiiaaiiaiafasuvidlu a.aspdn Date : Version :  3.00
Location :  uWATUIEN Calculated by : Prepared :
PILE DATA Pile No. 2
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.300 m. Pile Section = 0.09 Sqg.m.
Pile Length = 1950 m. Pile Perimeter = 120 Sqg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -19.50 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' | Stress Ks Angle
From to (t'cum.)| (%) |(blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay | 0.00 7.00 1.60 1.20 2.10 - -
Soft Clay 7.00 9.00 1.60 3.75 4.80 - -
Stiff Clay | 9.00 | 12.00 1.80 5.50 6.60 - -
V. Stiff Clay| 12.00 | 16.00 1.85 22 14.67 22 9.50 - -
V. Stiff Clay| 16.00 | 19.50 2.00 36 24.00 36 12.95 - -

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative

Soil Type Depth Depth f dp Stress Q Q

u

From to L, m. | (tsq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)

Soft Clay | 0.00 7.00 7.00 1.16 2.10 9.78 9.78 9.78

Soft Clay | 7.00 9.00 2.00 3.31 4.80 7.94 7.94 17.73

Stiff Clay | 9.00 12.00 3.00 4.41 6.60 15.86 15.86 33.59
V. Stiff Clay| 12.00 | 16.00 4.00 6.40 9.50 30.72 30.72 64.31
V. Stiff Clay| 16.00 | 19.50 3.50 10.08 | 216.00 12.95 42.34 19.44 61.78 | 126.09

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 107 43
End Bearing Resistance 2.50 19 8

Total Resistance 126 50
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project:  lasenisauiiaailaiafesuidlul a.aspdns Date : Version :  3.00

Location :  WATUIEN Calculated by : Prepared :

PILE DATA Pile No. 3

Pile Type : P.C. Driven Pile Pile Shape : | - Section
Pile Width or Dia. = 0.350 m. Pile Section = 0.12 Sqg.m.
Pile Length = 17.80 m. Pile Perimeter = 140 Sqg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -17.80 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengthl  SPT, N' [ Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay | 0.00 7.00 1.60 1.20 2.10 - -
Soft Clay 7.00 9.00 1.60 3.75 4.80 - -
Stiff Clay | 9.00 | 12.00 1.80 5.50 6.60 - -
V. Stiff Clay| 12.00 | 16.00 1.85 22 14.67 22 9.50 - -
V. Stiff Clay| 16.00 | 17.80 2.00 38 25.33 38 12.10 - -

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative

Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,

From to L,m. | (t/sq.m.)| (t/sq.m.)| (/sq.m.) (tons) (tons) (tons) (tons)

Soft Clay | 0.00 7.00 7.00 1.16 2.10 11.41 11.41 11.41
Soft Clay | 7.00 9.00 2.00 3.31 4.80 9.27 9.27 20.68
Stiff Clay | 9.00 12.00 3.00 4.41 6.60 18.51 18.51 39.19
V. Stiff Clay| 12.00 | 16.00 4.00 6.40 9.50 35.84 35.84 75.03
V. Stiff Clay| 16.00 | 17.80 1.80 10.64 | 228.00 12.10 26.81 27.93 54.74 | 129.77

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 102 41
End Bearing Resistance 2.50 28 11

Total Resistance 130 52
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project : WAT NAKORN-IN BRIDGE CONSTRUCTION PROJECT Date : Version :  3.00

Location : uuw‘lﬁ Calculated by : Prepared :

PILE DATA Pile No. 4

Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.350 m. Pile Section = 0.12 Sqg.m.
Pile Length = 2250 m. Pile Perimeter = 140 Sqg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -2250 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- Main Bridge Axis2
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' [ Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 1.50 1.70 N/A 0.53 0.56 28
Soft Clay | 1.50 [ 12.00 1.60 1.25 4.20 - -
[Medium Clay| 12.00 | 13.50 1.70 3 2.00 3 7.88 - -
V. Stiff Clay| 13.50 | 17.00 1.85 19 12.67 19 9.89 - -
Stiff Clay | 17.00 | 19.00 1.80 12 8.00 12 12.18 - -
Med. C. Sand{ 19.00 | 19.80 1.80 14 N/A 13 13.30 0.9 31
"V. Stiff Clay| 19.80 | 22.00 2.00 20 13.33 20 14.72 - -
Den. C. Sand 22.00 | 22.50 2.00 30 N/A 25 16.07 0.9 35

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative

Soil Type Depth Depth fy (o]} Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)

Fill Material [ 0.00 1.50 1.50 0.11 0.53 0.24 0.24 0.24
Soft Clay 1.50 12.00 10.50 1.21 4.20 17.81 17.81 18.05
Medium Clay| 12.00 | 13.50 1.50 1.90 7.88 3.99 3.99 22.03
V. Stiff Clay| 13.50 | 17.00 3.50 5.91 9.89 28.97 28.97 51.00
Stiff Clay | 17.00 | 19.00 2.00 5.10 12.18 14.27 14.27 65.28
Med. C. San{ 19.00 | 19.80 0.80 5.15 13.30 5.77 5.77 71.05
|| V. Stiff Clay| 19.80 | 22.00 2.20 6.07 14.72 18.69 18.69 89.74
Den. C. Sand 22.00 | 22.50 0.50 7.10 474.04 16.07 4.97 58.07 63.04 152.78

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 95 38
End Bearing Resistance 2.50 58 23

Total Resistance 153 61
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : ‘[ﬂiﬂmium‘uﬁmvwm’limmLﬂauﬁy’lqﬂTnmmzu“ﬁnﬂ INALNAUAS WATS1EANT Pilot Pile No 6
Location : UATINTRNN Calculated by : Prepared :
PILE DATA Pile No. 5
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg.m.
Pile Length = 8.40 m. Pile Perimeter = 1.80 Sqg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -8.40 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- -
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl  SPT, N' | Stress Ks Angle
From| to | (tcu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Stiff Clay 10.00 [5.00 [ 1.80 12 8.00 12 2.00 - -
V. Stiff Clay |5.00 |7.00 1.85 17 11.33 17 4.85 - -
Med. S. Sand|7.00 |8.00 1.80 25 N/A 25 6.10 0.9 35
Den. S. Sand|8.00 (8.40 [ 2.00 35 N/A 35 6.70 1.1 37
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fg q, Stress Q, Q, Q, Q,

From| to L, m. | (t/sq.m.)| (t/sgq.m.)| (t/sq.m.) (tons)

(tons) (tons) (tons)

Stiff Clay [0.00 |5.00 | 5.00 5.10 2.00 45.88
V. Stiff Clay |5.00 |7.00 [ 2.00 5.63 4.85 20.26
Med. S. Sand|7.00 [8.00 | 1.00 2.69 6.10 4.84
Den. S. Sand|8.00 |8.40 [ 0.40 3.93 289.94 6.70 2.83

45.88 45.88
20.26 66.14
4.84 70.98

58.71 61.54 | 132.52

Pile Resistance

Safety Factor Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 74 30
End Bearing Resistance 2.50 59 23
Total Resistance 133 53
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DESIGN OF PILE CAPACITY BY O-METHOD

Project : Tasansunlatfgminismauaauinadlnauazuslng wALIaUAT WATSITRANN Pilot Pile No 9
Location : UATINTRN Calculated by : Prepared :
PILE DATA Pile No. 6
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg. m.
Pile Length = 9.00 m. Pile Perimeter = 1.80 Sg. m./m.
Pile Top Ele. = 0.00  m. from G.L. Pile Tip Ele. = -9.00 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- -
Unit Water SPT Undrained | Correction | Vert. Eff. Friction

Soil Type Depth Weight | Content N Shear Strengtl SPT, N' | Stress Ks Angle

From| to | (tcu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Stiff Clay [0.00 |5.00 1.80 12 8.00 12 2.00 - -
V. Stiff Clay |5.00 |7.00 1.85 17 11.33 17 4.85 - -
Med. S. Sand|7.00 |8.00 1.80 25 N/A 25 6.10 0.9 35
Den. S. Sand|8.00 |9.00 | 2.00 35 N/A 35 7.00 1.1 37

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative

Soil Type Depth Depth f q, Stress Q, Q, Q, Q,

From| to L,m. | (tsq.m.)| (/sqg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)

Stiff Clay 10.00 |5.00 | 5.00 5.10 2.00 45.88 45.88 45.88
V. Stiff Clay {5.00 |7.00 | 2.00 5.63 4.85 20.26 20.26 66.14
Med. S. Sand|7.00 [8.00 | 1.00 2.69 6.10 4.84 4.84 70.98
Den. S. Sand|8.00 |19.00 | 1.00 4.10 302.92 7.00 7.39 61.34 68.73 | 139.71

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 78 31
End Bearing Resistance 2.50 61 25

Total Resistance 140 56
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project : Tﬂsanwuﬁhﬁzymmﬂ'mLLﬂ@uﬁyw'qﬂTnmLmu?[nﬂ WALNAUAT UATSITRNT Pilot Pile No 9
Location : UATINTRNN Calculated by : Prepared :
PILE DATA Pile No. 7
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg.m.
Pile Length = 8.10 m. Pile Perimeter = 1.80 Sg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -8.10 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- -
Unit Water SPT Undrained | Correction | Vert. Eff. Friction

Soil Type Depth Weight | Content N Shear Strengt SPT, N' [ Stress Ks Angle

From| to [(tcum.)| (%) |(blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Stiff Clay  [0.00 [5.00 [ 1.80 12 8.00 12 2.00 - -
V. Stiff Clay [5.00 |7.00 1.85 17 11.33 17 4.85 - -
Med. S. Sand |7.00 |8.00 [ 1.80 25 N/A 25 6.10 0.9 35
Den. S. Sand |8.00 |8.10 | 2.00 35 N/A 35 6.55 11 37

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From| to L,m. | (tsq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Stiff Clay  |0.00 |5.00 | 5.00 5.10 2.00 45.88 45.88 45.88
V. Stiff Clay [5.00[7.00 [ 2.00 5.63 4.85 20.26 20.26 66.14
Med. S. Sand |7.00 {8.00 1.00 2.69 6.10 4.84 4.84 70.98
Den. S. Sand (8.00 |8.10 [ 0.10 3.84 283.45 6.55 0.69 57.40 58.09 | 129.07

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 72 29
End Bearing Resistance 2.50 57 23

Total Resistance 129 52
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project : TAsansidunianatdn &1 InWsssN 2 Test Pile No 1 Date : Version :  3.00

Location : NFUNNNUAUAT Calculated by : Prepared :

PILE DATA Pile No. 8

Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sq.m.
Pile Length = 2390 m. Pile Perimeter = 1.80 Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -23.90 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 7
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blowsl/ft)] Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay 0.00 5.00 1.60 0.60 1.50 - -
Soft Clay 5.00 13.00 1.60 1.25 5.40 - -
Medium Clay| 13.00 | 16.00 1.80 3.00 9.00 - -
Medium Clay| 16.00 | 16.50 1.85 5.00 10.41 - -
Stiff Clay | 16.50 [ 18.00 2.00 7.50 11.38 - -
V. Stiff Clay | 18.00 | 21.30 2.00 18 12.00 18 13.78 - -
Den. C. Sand| 21.30 | 22.00 2.00 18 N/A 15 15.78 0.9 32
V.D. S. Sand| 22.00 | 23.90 2.00 35 N/A 29 17.08 0.9 36

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth fg q, Stress Q, Q, Q, Q,
From to L, m. | (t/sq.m.)| (t/sgq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay 0.00 5.00 5.00 0.59 1.50 5.33 5.33 5.33
Soft Clay 5.00 13.00 8.00 1.21 5.40 17.45 17.45 22.78
Medium Clay| 13.00 | 16.00 | 3.00 2.77 9.00 14.94 14.94 | 37.71
Medium Clay| 16.00 | 16.50 | 0.50 412 10.41 3.71 3.71 41.42
Stiff Clay | 16.50 | 18.00 1.50 4.98 11.38 13.45 13.45 | 54.87
V. Stiff Clay | 18.00 | 21.30 | 3.30 5.76 13.78 34.24 3424 | 89.11
Den. C. Sand| 21.30 | 22.00 [ 0.70 6.31 15.78 7.95 7.95 97.06
V.D. S. Sand| 22.00 | 23.90 1.90 7.78 | 583.35 17.08 26.59 | 118.13 | 144.72 | 241.78
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 124 49
End Bearing Resistance 2.50 118 47

Total Resistance 242 97
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : TAsaNsLEuNSanatdn &1 UInWsEsIN 2 Test Pile No 2 Date : Version :  3.00
Location :  NFUNWHNUIUAT Calculated by : Prepared :
PILE DATA Pile No. 9
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg.m.
Pile Length = 26.22 m. Pile Perimeter = 1.80 Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -26.22 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 7
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) |(blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay | 0.00 5.00 1.60 0.60 1.50 - -
Soft Clay | 5.00 | 13.00 1.60 1.25 5.40 - -
[Medium Clay| 13.00 | 16.00 1.80 3.00 9.00 - -
[Medium Clay| 16.00 | 16.50 1.85 5.00 10.41 - -
Stiff Clay | 16.50 | 18.00 2.00 7.50 11.38 - -
V. Stiff Clay| 18.00 | 21.30 2.00 18 12.00 18 13.78 - -
Den. C. Sand 21.30 | 22.00 2.00 18 N/A 15 15.78 0.9 32
.D. S. Sand 22.00 | 26.22 2.00 35 N/A 28 18.24 0.9 36
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay | 0.00 5.00 5.00 0.59 1.50 5.33 5.33 5.33
Soft Clay | 5.00 | 13.00 8.00 1.21 5.40 17.45 17.45 22.78
Medium Clay| 13.00 | 16.00 3.00 2.77 9.00 14.94 14.94 37.71
Medium Clay| 16.00 | 16.50 0.50 4.12 10.41 3.71 3.71 41.42
Stiff Clay | 16.50 | 18.00 1.50 4.98 11.38 13.45 13.45 54.87
V. Stiff Clay| 18.00 | 21.30 3.30 5.76 13.78 34.24 34.24 89.11
Den. C. Sand 21.30 | 22.00 0.70 6.31 15.78 7.95 7.95 97.06
.D. S. Sand 22.00 | 26.22 4.22 8.24 601.82 18.24 62.62 121.87 | 184.49 | 281.55

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

Safety Factor

2.50

2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
160 64
122 49
282 113
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Project :

Location :

A UA

Date :

Calculated by :

DESIGN OF PILE CAPACITY BY O.-METHOD
HTY PROJECT Test Pile No TP 1 - 300

Prepared :

Version :

3.00

PILE DATA Pile No. 10
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.300 m. Pile Section = 0.09 Sqg.m.
Pile Length = 1260 m. Pile Perimeter = 120 Sqg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. =  -12.60 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtf SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sg.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 1.00 1.70 N/A 0.35 0.56 28
V. Stiff Clay| 1.00 3.00 1.85 25 16.67 25 1.55 - -
Hard Clay | 3.00 7.00 2.00 36 24.00 36 4.40 - -
V. stiff Clay| 7.00 | 10.50 2.00 25 16.67 25 8.15 - -
Hard Clay | 10.50 | 12.60 2.00 42 28.00 42 10.95 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fg q, Stress Q, Q, Q, Q,
From to L, m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material [ 0.00 1.00 1.00 0.08 0.35 0.09 0.09 0.09
V. Stiff Clay| 1.00 3.00 2.00 6.93 1.55 16.63 16.63 16.72
Hard Clay | 3.00 7.00 4.00 10.08 4.40 48.38 48.38 65.11
V. stiff Clay| 7.00 | 10.50 3.50 6.93 8.15 29.11 29.11 94.21
Hard Clay | 10.50 | 12.60 2.10 11.76 | 252.00 10.95 29.64 22.68 52.32 | 146.53

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

Safety Factor

2.50

2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
124 50
23 9
147 59
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Project :

Location :

PILE DATA Pile No.

A UA

Date :

Calculated by :

11

DESIGN OF PILE CAPACITY BY O.-METHOD
HTY PROJECT Test Pile No TP 2 - 300

Prepared :

Version :

3.00

Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.300 m. Pile Section = 0.09 Sqg.m.
Pile Length = 1110 m. Pile Perimeter = 120 Sqg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. =  -11.10 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtf SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sg.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 1.00 1.70 N/A 0.35 0.56 28
V. Stiff Clay| 1.00 3.00 1.85 25 16.67 25 1.55 - -
Hard Clay | 3.00 7.00 2.00 36 24.00 36 4.40 - -
V. stiff Clay| 7.00 | 10.50 2.00 25 16.67 25 8.15 - -
Hard Clay | 10.50 | 11.10 2.00 42 28.00 42 10.20 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fg q, Stress Q, Q, Q, Q,
From to L, m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material [ 0.00 1.00 1.00 0.08 0.35 0.09 0.09 0.09
V. Stiff Clay| 1.00 3.00 2.00 6.93 1.55 16.63 16.63 16.72
Hard Clay | 3.00 7.00 4.00 10.08 4.40 48.38 48.38 65.11
V. stiff Clay| 7.00 | 10.50 3.50 6.93 8.15 29.11 29.11 94.21
Hard Clay | 10.50 | 11.10 0.60 11.76 | 252.00 10.20 8.47 22.68 31.15 | 125.36

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

Safety Factor

2.50

2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
103 41
23 9
125 50
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : HTY PROJECT Test Pile No TP 1 - 400 Date : Version :  3.00
Location : A9UR Calculated by : Prepared :
PILE DATA Pile No. 12
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.400 m. Pile Section = 0.16  Sq. m.
Pile Length = 9.00 m. Pile Perimeter = 1.60 Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -9.00 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. = 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' | Stress Ks Angle
From| to | (tcu.m.) (%) | (blows/ft)] Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material 10.00 [1.00 1.70 N/A 0.35 0.56 28
V. Stiff Clay [1.00 |3.00 1.85 25 16.67 25 1.55 - -
Hard Clay |3.00|7.00 | 2.00 36 24.00 36 4.40 - -
V. Stiff Clay [7.00 |9.00 2.00 25 16.67 25 7.40 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fg q, Stress Q, Q, Q, Q,
From| to L, m. | (t/sq.m.)| (t/sgq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material |0.00 |[1.00 | 1.00 0.08 0.35 0.12 0.12 0.12
V. Stiff Clay (1.00 |3.00 2.00 6.93 1.55 22.18 22.18 22.30
Hard Clay (3.00|7.00 [ 4.00 10.08 4.40 64.51 64.51 86.81
V. Stiff Clay [7.00 |9.00 2.00 6.93 150.00 7.40 22.18 24.00 46.18 132.98
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 109 44
End Bearing Resistance 2.50 24 10
Total Resistance 133 53
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Project :

Location :

A4U[

Calculated by :

Date :

DESIGN OF PILE CAPACITY BY O-METHOD
HTY PROJECT Test Pile No TP 2 - 400

Prepared :

Version :

3.00

PILE DATA Pile No. 13
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.400 m. Pile Section = 0.16  Sqg. m.
Pile Length = 13.10 m. Pile Perimeter = 1.60 Sqg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -13.10 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) |(blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 1.00 1.70 N/A 0.35 0.56 28
V. Stiff Clay| 1.00 3.00 1.85 25 16.67 25 1.55 - -
Hard Clay | 3.00 7.00 2.00 36 24.00 36 4.40 - -
V. Stiff Clay| 7.00 | 10.50 2.00 25 16.67 25 8.15 - -
Hard Clay | 10.50 | 13.10 2.00 43 28.67 43 11.20 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy (o]} Stress Q, Q, Q, Q,
From to L, m. | (tsq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material [ 0.00 1.00 1.00 0.08 0.35 0.12 0.12 0.12
V. Stiff Clay| 1.00 3.00 2.00 6.93 1.55 22.18 22.18 22.30
Hard Clay | 3.00 7.00 4.00 10.08 4.40 64.51 64.51 86.81
V. Stiff Clay| 7.00 | 10.50 3.50 6.93 8.15 38.81 38.81 125.62
Hard Clay | 10.50 | 13.10 2.60 12.04 | 258.00 11.20 50.09 41.28 91.37 | 216.98

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

Safety Factor

2.50

2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
176 70
41 17
217 87
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project:  TAgamisUuilgamnenatananeiaa 34 U-Turn No 8 STA.17+018Date : Version :  3.00
Location : mgwiﬂi’m’li Calculated by : Prepared :
PILE DATA Pile No. 14
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.600 m. Pile Section = 0.28 Sqg.m.
Pile Length = 26.80 m. Pile Perimeter = 1.89 Sgq. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -26.80 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' [ Stress Ks Angle
From to (t'cum.)| (%) |(blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 2.50 1.70 N/A 0.88 0.56 28
Soft Clay 2.50 15.00 1.60 1.00 5.50 - -
[Mledium Clay| 15.00 | 17.00 1.70 3.00 9.95 - -
Stiff Clay [ 17.00 | 21.00 1.80 10 6.67 10 12.25 - -
V. Stiff Clay| 21.00 | 24.00 2.00 22 14.67 22 15.35 - -
.D. S. Sand 24.00 | 26.80 2.00 40 N/A 32 18.25 1.1 37
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy (o]} Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material [ 0.00 2.50 2.50 0.19 0.88 0.89 0.89 0.89
Soft Clay | 2.50 | 15.00 | 12.50 0.98 5.50 23.01 23.01 23.89
Medium Clay| 15.00 | 17.00 2.00 2.77 9.95 10.43 10.43 34.32
Stiff Clay | 17.00 | 21.00 4.00 4.76 12.25 35.94 35.94 70.26
V. Stiff Clay| 21.00 | 24.00 3.00 6.40 15.35 36.21 36.21 106.47
.D. S. Sand 24.00 | 26.80 2.80 10.43 | 705.58 18.25 55.09 199.58 | 254.67 | 361.14

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

2.

Safety Factor

50

2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
162 65
200 80
361 144
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : MRT PURPLE LINE PROJECT Pilot Pile No # P-1 Date : Version :  3.00
Location : uuVI‘Lfi Calculated by : Prepared :
PILE DATA Pile No. 15
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.600 m. Pile Section = 0.28 Sqg.m.
Pile Length = 2525 m. Pile Perimeter = 1.89 Sgq. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -2525 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- c3-BH5
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtf SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sg.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay | 0.00 [ 10.00 1.60 1.50 3.00 - -
Medium Clay| 10.00 | 13.00 1.70 4.00 7.05 - -
Stiff Clay [ 13.00 | 15.00 1.80 14 9.33 14 8.90 - -
Med. S. Sand 15.00 | 23.00 1.80 32 N/A 30 12.90 0.9 36
Den. S. Sanqd 23.00 | 25.25 2.00 40 N/A 33 17.23 1.1 37
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fg q, Stress Q, Q, Q, Q,
From to L, m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay | 0.00 | 10.00 | 10.00 1.44 3.00 27.23 27.23 27.23
[Medium Clay] 10.00 | 13.00 3.00 3.48 7.05 19.70 19.70 46.92
Stiff Clay | 13.00 | 15.00 2.00 5.37 8.90 20.24 20.24 67.16
Med. S. Sand 15.00 | 23.00 8.00 5.91 12.90 89.18 89.18 | 156.34
Den. S. Sand 23.00 | 25.25 2.25 9.92 687.69 17.23 42.08 194.52 | 236.60 | 392.94

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

2.

Safety Factor

2.50

50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
198 79
195 78
393 157
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project : MRT PURPLE LINE PROJECT Pilot Pile No # P-2 Date : Version :  3.00
Location : uuw‘lﬁ Calculated by : Prepared :
PILE DATA Pile No. 16
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.600 m. Pile Section = 0.28 Sqg.m.
Pile Length = 2840 m. Pile Perimeter = 1.89 Sgq. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -28.40 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- c3-BH9
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' [ Stress Ks Angle
From to (t'cum.)| (%) |(blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay | 0.00 | 11.50 1.60 1.50 3.45 - -
V. Stiff Clay| 11.50 | 14.50 1.80 34 22.67 34 8.10 - -
Med. S. Sand 14.50 | 25.50 1.80 30 N/A 27 13.70 0.9 35
Den. S. Sand 25.50 | 28.40 2.00 40 N/A 31 19.55 1.1 36

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy (o]} Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay | 0.00 | 11.50 | 11.50 1.44 3.45 31.31 31.31 31.31
V. Stiff Clay| 11.50 | 14.50 3.00 9.52 8.10 53.86 53.86 85.16
Med. S. Sand 14.50 | 25.50 11.00 6.15 13.70 127.48 127.48 | 212.65
Den. S. Sand 25.50 | 28.40 2.90 11.08 | 726.89 19.55 60.60 | 205.60 | 266.20 | 478.85

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 273 109
End Bearing Resistance 2.50 206 82

Total Resistance 479 192
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : TasamsawInintlusy (WATaauIuITIE ) Test Pile No # P6 Date : Version :  3.00
Location : NFUNNNAIUAT Calculated by : Prepared :
PILE DATA  Pile No. 7
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg.m.
Pile Length = 2570 m. Pile Perimeter = 1.80 Sg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -25.70 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) |(blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Weather Clay| 0.00 1.50 1.70 2.00 0.53 - -
Soft Clay 1.50 11.00 1.60 1.25 3.90 - -
Medium Clay| 11.00 [ 13.50 1.70 5.00 7.63 - -
Stiff Clay 13.50 | 18.00 1.80 13 8.67 13 10.30 - -

V. Stiff Clay | 18.00 | 22.50 2.00 18 12.00 18 14.35 - -
Med. C. Sand| 22.50 | 24.00 1.85 16 N/A 13 17.24 0.9 31
Med. S. Sand| 24.00 | 25.70 1.85 30 N/A 24 18.60 0.9 34
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Weather Clay| 0.00 1.50 1.50 1.90 0.53 5.12 5.12 5.12
Soft Clay 1.50 11.00 9.50 1.21 3.90 20.72 20.72 25.84
Medium Clay| 11.00 | 13.50 2.50 412 7.63 18.53 18.53 44 .37
Stiff Clay | 13.50 | 18.00 4.50 5.24 10.30 42.43 42.43 86.81

V. Stiff Clay | 18.00 | 22.50 4.50 5.76 14.35 46.69 46.69 133.50
Med. C. Sand| 22.50 | 24.00 1.50 6.71 17.24 18.11 18.11 151.61
Med. S. Sand| 24.00 | 25.70 1.70 8.10 510.02 18.60 24.80 103.28 | 128.08 | 279.69
Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 176 7
End Bearing Resistance 2.50 103 41

Total Resistance 280 112
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project :  lasanisawinfinalusdy (WataawIwIta ) Test Pile No # P7 Date : Version :  3.00
Location : NFUNNNAIUAT Calculated by : Prepared :
PILE DATA Pile No. 18
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.525 m. Pile Section = 0.28 Sq.m.
Pile Length = 26.07 m. Pile Perimeter = 210 Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -26.07 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. = - ####3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
\Weather Clay| 0.00 1.50 1.70 2.00 0.53 - -
Soft Clay 1.50 11.00 1.60 1.25 3.90 - -
Medium Clay| 11.00 | 13.50 1.70 5.00 7.63 - -
Stiff Clay 13.50 | 18.00 1.80 13 8.67 13 10.30 - -
V. Stiff Clay | 18.00 | 22.50 2.00 18 12.00 18 14.35 - -
Med. C. Sand| 22.50 | 24.00 1.85 16 N/A 13 17.24 0.9 31
Med. S. Sand| 24.00 | 26.07 1.85 30 N/A 24 18.75 0.9 34
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (t/sq.m.)| (/sq.m.) (tons) (tons) (tons) (tons)
Weather Clay| 0.00 1.50 1.50 1.90 0.53 5.98 5.98 5.98
Soft Clay 1.50 11.00 9.50 1.21 3.90 24.17 24.17 30.15
Medium Clay| 11.00 | 13.50 2.50 412 7.63 21.62 21.62 51.77
Stiff Clay | 13.50 | 18.00 4.50 5.24 10.30 49.51 49.51 [ 101.27
V. Stiff Clay [ 18.00 | 22.50 4.50 5.76 14.35 54.48 54.48 1565.75
Med. C. Sand| 22.50 | 24.00 1.50 6.71 17.24 21.13 21.13 176.88
Med. S. Sand| 24.00 | 26.07 2.07 8.17 512.10 18.75 35.50 141.15 | 176.65 | 353.53

Pile Resistance

Skin Friction Resistance

End Bearing Resistance

Total Resistance

Safety Factor

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
2.50 212 85
2.50 141 56
354 141
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : TasansauINAWTlusH ( WataauI1uanE ) Test Pile No # P5 Date : Version :  3.00
Location : NFUNNNUAIUAT Calculated by : Prepared :
PILE DATA Pile No. 19
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.650 m. Pile Section = 042 Sq.m.
Pile Length = 2561 m. Pile Perimeter = 260 Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -25.61 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction| Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
\Weather Clay] 0.00 1.50 1.70 2.00 0.53 - -
Soft Clay 1.50 11.00 1.60 1.25 3.90 - -
Medium Clay| 11.00 | 13.50 1.70 5.00 7.63 - -
Stiff Clay 13.50 | 18.00 1.80 13 8.67 13 10.30 - -
V. Stiff Clay | 18.00 | 22.50 2.00 18 12.00 18 14.35 - -
Med. C. Sand 22.50 | 24.00 1.85 16 N/A 13 17.24 0.9 31
Med. S. Sand 24.00 | 25.61 1.85 30 N/A 24 18.56 0.9 34
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From to L,m. | (tsq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Weather Clay| 0.00 1.50 1.50 1.90 0.53 7.40 7.40 7.40
Soft Clay 1.50 | 11.00 9.50 1.21 3.90 29.93 29.93 37.33
Medium Clay| 11.00 | 13.50 2.50 412 7.63 26.77 26.77 64.10
Stiff Clay | 13.50 | 18.00 4.50 5.24 10.30 61.29 61.29 [ 125.39
V. Stiff Clay | 18.00 | 22.50 4.50 5.76 14.35 67.45 67.45 192.84
Med. C. Sand 22.50 | 24.00 1.50 6.71 17.24 26.16 26.16 219.00
Med. S. Sand 24.00 | 25.61 1.61 8.09 509.52 18.56 33.86 215.27 | 249.13 | 468.13

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

Safety Factor

2.50
2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
253 101
215 86
468 187
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project : BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-MDate : Version :  3.00

Location : mgwiﬂi’m’li Calculated by : Prepared :

PILE DATA Pile No. 20

Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.350 m. Pile Section = 0.12 Sqg.m.
Pile Length = 2840 m. Pile Perimeter = 140 Sqg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -28.40 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' | Stress Ks Angle
From to (t'cum.)| (%) |(blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 0.70 1.70 N/A 0.25 0.56 28
Soft Clay 0.70 15.00 1.60 1.00 4.78 - -
[Mledium Clay| 15.00 | 23.50 1.70 2.00 12.05 - -
Stiff Clay | 23.50 | 26.50 1.80 14 9.33 14 16.22 - -
V. Stiff Clay| 26.50 | 28.00 2.00 25 16.67 25 18.17 - -
V. Stiff Clay| 28.00 | 28.40 2.00 26 17.33 26 19.12 - -

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth fs q, Stress Q, Q, Q, Q,
From to L, m. | (tsq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material [ 0.00 0.70 0.70 0.05 0.25 0.05 0.05 0.05
Soft Clay 0.70 15.00 14.30 0.98 4.78 19.54 19.54 19.59
Medium Clay| 15.00 | 23.50 | 8.50 1.90 12.05 22.59 2259 | 42.18
Stiff Clay | 23.50 | 26.50 | 3.00 5.37 16.22 22.54 2254 | 64.71
V. Stiff Clay| 26.50 | 28.00 1.50 6.93 18.17 14.55 14.55 | 79.27
V. Stiff Clay| 28.00 | 28.40 | 0.40 7.28 | 156.00 19.12 4.08 19.11 23.19 | 102.45
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 83 33
End Bearing Resistance 2.50 19 8

Total Resistance 102 41
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DESIGN OF PILE CAPACITY BY Ol-METHOD

Project : BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-(Date : Version :  3.00

Location : mgwiﬂi’m’li Calculated by : Prepared :

PILE DATA Pile No. T-02

Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.525 m. Pile Section = 0.28 Sqg.m.
Pile Length = 28.10 m. Pile Perimeter = 210 Sg. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -28.10 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' | Stress Ks Angle
From to (t'cum.)| (%) [(blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 0.70 1.70 N/A 0.25 0.56 28
Soft Clay 0.70 15.00 1.60 1.00 4.78 - -
[Medium Clay| 15.00 | 23.50 1.70 2.00 12.05 - -
Stiff Clay | 23.50 | 26.50 1.80 14 9.33 14 16.22 - -
V. Stiff Clay| 26.50 | 28.00 2.00 25 16.67 25 18.17 - -
V. Stiff Clay| 28.00 | 28.10 2.00 26 17.33 26 18.97 - -

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative

Soil Type Depth Depth f, (o] Stress Q, Q, Q, Q,

From to L,m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)

Fill Material | 0.00 0.70 0.70 0.05 0.25 0.08 0.08 0.08
Soft Clay | 0.70 15.00 14.30 0.98 4.78 29.31 29.31 29.39
Medium Clay| 15.00 | 23.50 8.50 1.90 12.05 33.88 33.88 63.27
Stiff Clay | 23.50 [ 26.50 3.00 5.37 16.22 33.80 33.80 97.07
V. Stiff Clay| 26.50 | 28.00 1.50 6.93 18.17 21.83 21.83 | 118.90
V. Stiff Clay| 28.00 | 28.10 0.10 7.28 156.00 18.97 1.53 43.00 4453 | 163.43

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 120 48
End Bearing Resistance 2.50 43 17

Total Resistance 163 65
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : ‘[ﬂ‘ixﬁﬂﬂ‘i’aﬁﬂ’l‘iﬂﬁﬁaﬂﬁ‘iﬁyuﬂﬂu NInenRamAlulagnszaauInasuLs ( uanHq : Test Pile )
Location :  NFUNWHNUIUAT Calculated by : Prepared :
PILE DATA Pile No. 24
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.600 m. Pile Section = 0.28 Sq.m.
Pile Length = 26.80 m. Pile Perimeter = 1.89  Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -26.80 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay | 0.00 | 10.00 1.60 1.00 3.00 - -
Soft Clay | 10.00 [ 15.50 1.60 1.50 7.65 - -
[Medium Clay| 15.50 | 17.00 1.70 3.00 9.83 - -
Stiff Clay [ 17.00 | 19.00 1.80 9 6.00 9 11.15 - -
Stiff Clay | 19.00 | 20.40 1.80 13 8.67 13 12.51 - -
Med. S. Sanq 20.40 | 24.00 1.80 30 N/A 26 14.51 0.9 35
.D. S. Sand| 24.00 | 26.80 2.00 45 N/A 37 17.35 1.1 38
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From to L,m. | (tsq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay | 0.00 | 10.00 | 10.00 0.98 3.00 18.40 18.40 18.40
Soft Clay | 10.00 | 15.50 5.50 1.44 7.65 14.97 14.97 33.38
Medium Clay| 15.50 | 17.00 1.50 2.77 9.83 7.82 7.82 41.20
Stiff Clay | 17.00 | 19.00 2.00 4.57 11.15 17.22 17.22 58.42
Stiff Clay | 19.00 | 20.40 1.40 5.24 12.51 13.83 13.83 72.25
Med. S. Sand 20.40 | 24.00 3.60 6.47 14.51 43.96 43.96 116.21
V.D. S. Sand 24.00 | 26.80 2.80 10.33 801.46 17.35 54.53 226.70 | 281.23 | 397.44

Pile Resistance

Skin Friction Resistance
End Bearing Resistance 2

Total Resistance

2.

Safety Factor

50

.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
171 68
227 91
397 159
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DESIGN OF PILE CAPACITY BY a-METHOD

Project : BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-(Date : Version :  3.00
Location : mgwiﬂi’m’li Calculated by : Prepared :
PILE DATA Pile No. 22
Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.450 m. Pile Section = 0.20 Sqg.m.
Pile Length = 2780 m. Pile Perimeter = 1.80 Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -27.80 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) |(blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Fill Material [ 0.00 0.70 1.70 N/A 0.25 0.56 28
Soft Clay 0.70 15.00 1.60 1.00 4.78 - -
[Mledium Clay| 15.00 | 23.50 1.70 2.00 12.05 - -
Stiff Clay | 23.50 | 26.50 1.80 14 9.33 14 16.22 - -
V. Stiff Clay| 26.50 | 27.80 2.00 25 16.67 25 18.07 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From to L,m. | (t/sq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Fill Material [ 0.00 0.70 0.70 0.05 0.25 0.07 0.07 0.07
Soft Clay | 0.70 | 15.00 | 14.30 0.98 4.78 25.12 25.12 25.19
Medium Clay| 15.00 | 23.50 8.50 1.90 12.05 29.04 29.04 54.23
Stiff Clay | 23.50 | 26.50 3.00 5.37 16.22 28.97 28.97 83.20
V. Stiff Clay| 26.50 | 27.80 1.30 6.93 150.00 18.07 16.22 30.38 46.59 129.79

Pile Resistance

Safety Factor

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 99 40
End Bearing Resistance 2.50 30 12
Total Resistance 130 52
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : BMCL ADMINISTRATION BUILDING PROJECT Pile No 3 Date : Version :  3.00
Location : NFUNNNAIUAT Calculated by : Prepared :
PILE DATA  Pile No. 23
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sq.m.
Pile Length = 28.00 m. Pile Perimeter = 1.57  Sq. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -28.00 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' Stress Ks Angle
From to (t'cum.)| (%) |(blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay 0.00 2.50 1.60 2.00 0.75 - -
Soft Clay 2.50 12.50 1.60 1.50 4.50 - -
Medium Clay | 12.50 | 15.00 1.70 4.00 8.38 - -
Stiff Clay 15.00 | 21.00 1.80 8 5.33 8 11.65 - -
Med. C. Sand| 21.00 | 23.50 1.80 14 N/A 12 15.05 0.9 31
Med. S. Sand| 23.50 | 28.00 1.80 25 N/A 20 17.85 0.9 33
V.D. S. Sand | 28.00 | 28.00 2.00 33 N/A 25 19.65 0.9 35

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative

Soil Type Depth Depth f, q, Stress Q, Q, Q, Q,

From to L,m. | (t/sq.m.)| (t/sq.m.)| (/sq.m.) (tons) (tons) (tons) (tons)

Soft Clay 0.00 2.50 2.50 1.90 0.75 7.46 7.46 7.46

Soft Clay 2.50 12.50 10.00 1.44 4.50 22.69 22.69 30.14
Medium Clay | 12.50 | 15.00 2.50 3.48 8.38 13.68 13.68 43.82

Stiff Clay 15.00 | 21.00 6.00 4.31 11.65 40.66 40.66 84.48
Med. C. Sand| 21.00 | 23.50 2.50 5.79 15.05 22.74 22.74 | 107.22
Med. S. Sand| 23.50 | 28.00 4.50 7.53 17.85 53.28 53.28 | 160.50
V.D. S. Sand | 28.00 | 28.00 0.00 8.69 582.49 19.65 0.00 114.42 | 114.42 | 274.92

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 161 64
End Bearing Resistance 2.50 114 46

Total Resistance 275 110
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : ‘[ﬂ‘ixﬁﬂﬂ‘i’aﬁﬂ’l‘iﬂﬁﬁaﬂﬁ‘iﬁyuﬂﬂu NInenRamAlulagnszaauInasuLs ( uanHq : Test Pile )
Location :  NFUNWHNUIUAT Calculated by : Prepared :
PILE DATA Pile No. 24
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.600 m. Pile Section = 0.28 Sq.m.
Pile Length = 26.80 m. Pile Perimeter = 1.89  Sg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -26.80 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 1
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su , t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay | 0.00 | 10.00 1.60 1.00 3.00 - -
Soft Clay | 10.00 [ 15.50 1.60 1.50 7.65 - -
[Medium Clay| 15.50 | 17.00 1.70 3.00 9.83 - -
Stiff Clay [ 17.00 | 19.00 1.80 9 6.00 9 11.15 - -
Stiff Clay | 19.00 | 20.40 1.80 13 8.67 13 12.51 - -
Med. S. Sanq 20.40 | 24.00 1.80 30 N/A 26 14.51 0.9 35
.D. S. Sand| 24.00 | 26.80 2.00 45 N/A 37 17.35 1.1 38
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q, Q, Q, Q,
From to L,m. | (tsq.m.)| (t/sg.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay | 0.00 | 10.00 | 10.00 0.98 3.00 18.40 18.40 18.40
Soft Clay | 10.00 | 15.50 5.50 1.44 7.65 14.97 14.97 33.38
Medium Clay| 15.50 | 17.00 1.50 2.77 9.83 7.82 7.82 41.20
Stiff Clay | 17.00 | 19.00 2.00 4.57 11.15 17.22 17.22 58.42
Stiff Clay | 19.00 | 20.40 1.40 5.24 12.51 13.83 13.83 72.25
Med. S. Sand 20.40 | 24.00 3.60 6.47 14.51 43.96 43.96 116.21
V.D. S. Sand 24.00 | 26.80 2.80 10.33 801.46 17.35 54.53 226.70 | 281.23 | 397.44

Pile Resistance

Skin Friction Resistance
End Bearing Resistance 2

Total Resistance

2.

Safety Factor

50

.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
171 68
227 91
397 159
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Project :

Location :

aynsisinig

Date :

Calculated by :

PILE DATA Pile No.

26

DESIGN OF PILE CAPACITY BY O.-METHOD

MEGA BANGNA PROJECT Pile No # 1 DD53

Prepared :

Version :

3.00

Pile Type : P.C. Driven Pile Pile Shape : Solid Square Pile
Pile Width or Dia. = 0.400 m. Pile Section = 0.16 Sg. m.
Pile Length = 2716 m. Pile Perimeter = 1.60 Sqg. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -27.16 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L.=- 0.00 3ored Hole No. BH- -
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N [Shear Strengtl SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)] Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Soft Clay 0.00 11.00 1.60 1.50 3.30 - -
Medium Clay| 11.00 | 14.50 1.70 5.00 7.83 - -
Stiff Clay | 14.50 | 15.50 1.80 7.50 9.45 - -
V. Stiff Clay| 15.50 | 18.50 2.00 15 10.00 15 11.35 - -
Den. C. Sand 18.50 | 20.50 2.00 25 N/A 22 13.85 0.9 34
Hard Clay | 20.50 | 25.00 2.00 35 23.33 35 17.10 - -
V. Stiff Clay| 25.00 | 26.50 2.00 30 20.00 30 20.10 - -
Den. S. Sand 26.50 | 27.16 2.00 30 N/A 22 21.18 0.9 34
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth f qp Stress Q Q, Q, Q,
From to L,m. | (sq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Soft Clay [ 0.00 | 11.00 | 11.00 1.44 3.30 25.41 25.41 25.41
Medium Clay| 11.00 | 14.50 3.50 4.12 7.83 23.06 23.06 48.47
Stiff Clay | 14.50 | 15.50 1.00 4.98 9.45 7.97 7.97 56.44
V. Stiff Clay| 15.50 | 18.50 3.00 5.48 11.35 26.31 26.31 82.75
Den. C. Sand 18.50 | 20.50 2.00 597 13.85 19.09 19.09 | 101.85
Hard Clay | 20.50 | 25.00 4.50 9.80 17.10 70.56 70.56 | 172.41
V. Stiff Clay| 25.00 | 26.50 1.50 8.40 20.10 20.16 20.16 | 192.57
Den. S. Sand 26.50 | 27.16 0.66 9.11 541.97 21.18 9.62 86.72 96.34 288.90

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

Safety Factor

2.50

2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
202 81
87 35
289 116
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT -1

Location : TLEBY Calculated by : Prepared :

PILE DATA Pile No. 27

Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sqg.m.
Pile Length = 10.90 m. Pile Perimeter = 1.57  Sq. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -10.90 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L.=- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengtl SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)] Su, t/sq.m.| (blows/ft) | (t/sg.m.) (Degree)
Med. C. Sand | 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand| 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand | 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand | 6.00 7.50 2.00 35 N/A 35 5.45 11 37
V.D. C. Sand | 7.50 9.50 2.00 56 N/A 56 7.20 1.2 42
V.D. C. Sand | 9.50 10.90 2.00 50 N/A 50 8.90 11 41

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth f @ Stress Q, Q, Q, Q,
From to L,m. | (sq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand [ 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand| 1.00 | 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 | 4.50 2.50 5.59 2.50 21.94 21.94 | 2273
Med. C. Sand | 4.50 | 6.00 1.50 1.84 4.10 433 433 27.06
Den. C. Sand | 6.00 | 7.50 1.50 3.20 545 7.53 7.53 34.59
V.D.C.Sand | 750 | 9.50 2.00 5.31 7.20 16.68 16.68 | 51.28
V.D.C.Sand | 950 | 10.90 1.40 5.81 606.35 8.90 12.78 | 119.10 | 131.88 | 183.16
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 64 26
End Bearing Resistance 2.50 119 48

Total Resistance 183 73
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 4
Location : TEEB Calculated by : Prepared :
PILE DATA  Pile No. 28
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sqg.m.
Pile Length = 1025 m. Pile Perimeter = 1.57  Sq. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -10.25 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L.=- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N [Shear Strengtl SPT, N' | Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sq.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand| 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 7.50 2.00 35 N/A 35 5.45 11 37
V.D. C. Sand | 7.50 9.50 2.00 56 N/A 56 7.20 1.2 42
V.D. C. Sand [ 9.50 10.25 2.00 50 N/A 50 8.58 11 41
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth f qp Stress Q Q, Q, Q,
From to L,m. | (sq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand| 1.00 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 4.50 2.50 5.59 2.50 21.94 21.94 22.73
Med. C. Sand| 4.50 6.00 1.50 1.84 4.10 4.33 4.33 27.06
Den. C. Sand| 6.00 7.50 1.50 3.20 5.45 7.53 7.53 34.59
V.D.C. Sand | 7.50 9.50 2.00 5.31 7.20 16.68 16.68 51.28
V.D.C.Sand| 9.50 | 10.25 0.75 5.60 584.21 8.58 6.60 114.75 | 121.35 | 172.63

Pile Resistance

Safety Factor Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 58 23
End Bearing Resistance 2.50 115 46
Total Resistance 173 69
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 6
Location : T Calculated by : Prepared :
PILE DATA  Pile No. 29
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sqg.m.
Pile Length = 1465 m. Pile Perimeter = 1.57  Sq. m./m.
Pile Top Ele. = 0.00  m. from G.L. Pile Tip Ele. = -14.65 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight [ Content N Shear Strengtl SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)] Su, t/sq.m.| (blows/ft) | (tsq.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
| oose C. Sand 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 7.50 2.00 35 N/A 35 5.45 11 37
V.D. C. Sand| 7.50 [ 10.50 2.00 55 N/A 55 7.70 1.2 42
V. Stiff Clay [ 10.50 | 13.50 2.00 25 16.67 25 10.70 - -
Med. S. Sand| 13.50 | 14.65 2.00 20 N/A 19 12.78 0.9 33
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy q, Stress Q Q, Q, Q,
From to L,m. | (/sq.m.)]| (tsq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
| oose C. Sand 1.00 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 4.50 2.50 5.59 2.50 21.94 21.94 22.73
Med. C. Sand| 4.50 6.00 1.50 1.84 4.10 4.33 4.33 27.06
Den. C. Sand| 6.00 7.50 1.50 3.20 5.45 7.53 7.53 34.59
V.D. C. Sand| 7.50 10.50 3.00 5.64 7.70 26.61 26.61 61.21
V. Stiff Clay | 10.50 | 13.50 3.00 6.93 10.70 32.67 32.67 93.87
Med. S. Sand| 13.50 | 14.65 1.15 5.30 263.60 12.78 9.58 51.78 61.36 | 155.24

Pile Resistance

Safety Factor Ultimate Pile Capacity Allowable Pile Capacity

Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 103 41
End Bearing Resistance 2.50 52 21
Total Resistance 155 62
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 8
Location : TLEBY Calculated by : Prepared :
PILE DATA Pile No. 30
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sqg. m.
Pile Length = 1225 m. Pile Perimeter = 1.57  Sq. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -12.25 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L.=- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N [Shear Strengtl SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sg.m.) (Degree)
Med. C. Sand | 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand| 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand | 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand | 6.00 7.50 2.00 35 N/A 35 5.45 11 37
V.D.C.Sand | 7.50 | 10.50 2.00 55 N/A 55 7.70 1.2 42
V. Stiff Clay | 10.50 [ 12.25 2.00 25 16.67 25 10.08 - -

CALCULATION SKIN FRICTION AND END BEARING RESISTANCE

Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy 9y Stress Q, Q, Q, Q,
From to L,m. | (sq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand | 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand| 1.00 | 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 | 4.50 2.50 5.59 2.50 21.94 21.94 | 22.73
Med. C. Sand | 4.50 | 6.00 1.50 1.84 4.10 433 433 27.06
Den. C. Sand | 6.00 | 7.50 1.50 3.20 545 7.53 7.53 34.59
V.D.C.Sand | 7.50 | 10.50 | 3.00 5.64 7.70 26.61 26.61 61.21
V. stiff Clay | 10.50 | 12.25 1.75 6.93 | 150.00 10.08 19.06 2946 | 4852 | 109.73
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 80 32
End Bearing Resistance 2.50 29 12

Total Resistance 110 44
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 9
Location : FEEUD Calculated by : Prepared :
PILE DATA  Pile No. 31
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sg.m.
Pile Length = 10.83 m. Pile Perimeter = 1.57  Sq. m./m.
Pile Top Ele. = 0.00  m. from G.L. Pile Tip Ele. = -10.83 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight [ Content N Shear Strengtl SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)] Su, t/sq.m.| (blows/ft) | (tsq.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 7.50 2.00 35 N/A 35 5.45 1.1 37
V.D. C. Sand| 7.50 9.50 00 56 N/A 56 7.20 1.2 42
V.D. C. Sand| 9.50 10.83 2.00 50 N/A 50 8.87 1.1 41
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth S q, Stress Q Q, Q, Q,
From to L,m. | (/sq.m.)| (tsq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand 1.00 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 4.50 2.50 5.59 2.50 21.94 21.94 22.73
Med. C. Sand| 4.50 6.00 1.50 1.84 4.10 4.33 4.33 27.06
Den. C. Sand| 6.00 7.50 1.50 3.20 5.45 7.53 7.53 34.59
V.D. C. Sand| 7.50 9.50 2.00 5.31 7.20 16.68 16.68 51.28
V.D. C. Sand| 9.50 | 10.83 1.33 5.79 603.96 8.87 12.09 118.64 | 130.73 | 182.00

Pile Resistance

Skin Friction Resistance
End Bearing Resistance

Total Resistance

Safety Factor

2.50
2.50

Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
63 25
119 47
182 73
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 15
Location : Feeay Calculated by : Prepared :
PILE DATA  Pile No. 32
Pile Width or Dia. = 0.500 m. Pile Section = 020 Sqg.m.
Pile Length = 975 m. Pile Perimeter = 157 Sq. m./m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -9.75 m. from G.L.
GEOTECHNICAL INFORMATION G.L. = 0.00 G.W.L. =- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N Shear Strengt SPT, N' Stress Ks Angle
From to (t'cu.m.) (%) | (blows/ft)| Su, t/sq.m.| (blows/ft) | (tsq.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand 1.00 2.00 1.70 9 N/A 9 1.156 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 on N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 7.50 2.00 35 N/A 35 5.45 1.1 37
V.D. C. Sand| 7.50 9.50 2.00 56 N/A 56 7.20 1.2 42
V.D. C. Sand | 9.50 9.75 2.00 50 N/A 50 8.33 1.1 41
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth f q, Stress Q, Q, Q, Q,
From to L,m. | (tsq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand| 1.00 2.00 1.00 0.33 RS 0.52 0.52 0.78
Stiff Clay 2.00 4.50 2.50 5.59 2.50 21.94 21.94 22.73
Med. C. Sand| 4.50 6.00 1.50 1.84 4.10 4.33 4.33 27.06
Den. C. Sand| 6.00 7.50 1.50 3.20 5.45 7.53 7.53 34.59
V.D. C. Sand| 7.50 9.50 2.00 5.31 7.20 16.68 16.68 51.28
V.D. C. Sand| 9.50 9.75 0.25 5.43 567.17 8.33 213 111.41 | 113.54 | 164.82

Pile Resistance

Safety Factor Ultimate Pile Capacity

Allowable Pile Capacity

Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 53 21
End Bearing Resistance 2.50 111 45
Total Resistance 165 66
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DESIGN OF PILE CAPACITY BY O.-METHOD

Project : REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 18
Location : TLEBY Calculated by : Prepared :
PILE DATA Pile No. 33
Pile Type : P.C. Spun Pile Pile Shape : Hollow Circular Pile
Pile Width or Dia. = 0.500 m. Pile Section = 0.20 Sqg. m.
Pile Length = 1315 m. Pile Perimeter = 1.57  Sq. m/m.
Pile Top Ele. = 0.00 m. from G.L. Pile Tip Ele. = -13.15 m. from G.L.
GEOTECHNICAL INFORMATION G.L.= 0.00 G.W.L.=- 0.00 3ored Hole No. BH- 2
Unit Water SPT Undrained | Correction | Vert. Eff. Friction
Soil Type Depth Weight | Content N [Shear Strengtl SPT, N' Stress Ks Angle
From to (t/cu.m.) (%) | (blows/ft)| Su, t/sq.m.| (blows/ft) | (t/sg.m.) (Degree)
Med. C. Sand| 0.00 1.00 1.80 20 N/A 20 0.40 0.9 33
Loose C. Sand| 1.00 2.00 1.70 9 N/A 9 1.15 0.7 30
Stiff Clay 2.00 4.50 1.80 16 10.67 16 2.50 - -
Med. C. Sand| 4.50 6.00 1.80 27 N/A 27 4.10 0.9 35
Den. C. Sand| 6.00 7.50 2.00 35 N/A 35 545 1.1 37
V.D.C.Sand | 7.50 | 10.50 2.00 55 N/A 55 7.70 1.2 42
V. Stiff Clay [ 10.50 | 13.15 2.00 25 16.67 25 10.53 - -
CALCULATION SKIN FRICTION AND END BEARING RESISTANCE
Interval Vert. Eff. Cumulative
Soil Type Depth Depth fy qp Stress Q, Q, Q, Q,
From to L,m. | (sq.m.)| (sq.m.)| (t/sq.m.) (tons) (tons) (tons) (tons)
Med. C. Sand| 0.00 1.00 1.00 0.17 0.40 0.26 0.26 0.26
Loose C. Sand| 1.00 2.00 1.00 0.33 1.15 0.52 0.52 0.78
Stiff Clay 2.00 4.50 2.50 5.59 2.50 21.94 21.94 22.73
Med. C. Sand| 4.50 6.00 1.50 1.84 4.10 4.33 4.33 27.06
Den. C. Sand | 6.00 7.50 1.50 3.20 5.45 7.53 7.53 34.59
V.D.C. Sand | 7.50 10.50 3.00 5.64 7.70 26.61 26.61 61.21
V. Stiff Clay | 10.50 | 13.15 2.65 6.93 150.00 10.53 28.86 29.46 58.32 | 119.53
Pile Resistance
Safety Factor Ultimate Pile Capacity Allowable Pile Capacity
Qu, (tons) Qa, (tons)
Skin Friction Resistance 2.50 90 36
End Bearing Resistance 2.50 29 12
Total Resistance 120 48
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Load & Selllemenl for Analysis Ulimate Pile Capacily by Mazurkiewicz's Melhod of Pile No &
eroject : TarantrullydgnmmsuasugUinauasiflng nanauat uarsoun

Test Pile : Pilol Pile Mo 8 Pilg Shape : Solid SQ 0.45 x 0.45 x 1200 m.

Load (Ton )
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Load & Setiimmenl for Analysis Ultieale Pile Capacity by Mazurkiewicz's of Pite No 7
Projecl : Tﬂw‘.’nuﬁhl‘.]muWmnnmLmnu‘lfwﬂi’w:uﬂ:‘tfr’mﬂ mALnAUAT uAtTInii
Tesl Pile ; PiloLPite No 8 Pile Shape : Solid SQ 0.45 x 0.45 x 12.00 m,
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Load & Settlement for Analysis Ultimate Pile Capacity by Mazurkiewicz's Method of Pile No 10
Project : HTY
Test Pile No : TP1-300 Pile Shape : Solid SQ 0.30 x 14.00 m.

) Load (Ton)
0 10 20 30 40 »50 60 70 80 90 100 110 120 130 140 150 160 170

| |
y % ;
s i :
\7L 'k
f | Y
| 7‘ o —
00 - i ' o ——
i H :
~ - 125031 | ' Qu.3 180 Tons.
i - : : i
b et — .q 5.00, 0.62
_._ < -~ i -
! o ~ 37.5,[0.95
i ; ~
i ~ H
—— — e —— —— i
4. 50, 1.49 :
N -~ ;
i -~ J
| I —_— . L2.5| 1.85
L Neys, 2E8
. i ~
; . wB75p83
i i N
— —.'_ —_— — e e —— | ——— — -—\—JL
‘. * & 100,54
: T
—— ek e et iy et | oo e pmee ememy G wmewed meme g i
: N
5 ; o 1125, 4.9
X
; \
' \
® 125,529
7% A -5 maulseawidrddeduiwinusmngegalasis Mazurkewicz of Pile No 10
Load & Settlement For Analysis Ultimate Pile Capasity by MAZURKIEWICZ'S Method of Pile No 11
Project : HTY
Test Pile No : TP 2- 300 Pile Shape : Solid SQ 0.30 x 14.00 m
s
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Load & Settlement for Analysis Ultimate Pile Capacity by Mazurkiewicz's of Pile No 25
Project : BANG PA-IN COGENERATION

Test Pile : GTG 2 Pile No # B39 Pile Shape : Solid SQ Pile 0.40 x 0.40 x 20.00 m.

Load ; Ton
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Load & Settlement for Analysis Ultimate Pile Capacity by Mazurkiewicz's Method of Pile No 26

Project : MEGA BANGNA
Test Pile No.: Pile No# 1 DD 54 Pile Shape : SQ Pile 0.40 x 28.00 m
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Load & Settlemant For Analysis Pile Capasity by MAZURKIEWICZS ( 1972 ) of Pile No 29
PROJECT | REFORMER AND AROMATIC COMPLEX Il RAYONG
Test Pile No.: PLT - 6 Pile Shape | Spun Plie Dia.0.50 x 15.00 m.

Towns,

Load ; Ton
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Load & Semement For Analysis  Litimate Pile Capasky by MAZURKIEWICTS { 1972 ) of Pile Ne 30
PROJECT : REFORMER AND AROMATIC COMPLEX I RAYONG
Test Pile No- PLT -8 Pis Shapa : Spun Pils Dia 0.50 x 1500 m.
Load : Ton
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Load & Settlement For Analysis Ultimate Pile Capasity by MAZURKIEWICZ'S { 1972 ) Method Pile No 33
PROJECT : REFORMER AND AROMATIC COMPLEX Il RAYONG
Test Pile No.: PLT - 18 Pile Shape : Spun Pile Dia.0.50 x 15.0 m.

Load ; mm.

132

0 25 50 75 100 125 150 175 200 25 250

U a-21 mawlsuamidmdsiinhutnusmngigalagii Mezurkiewicz of Pile No 33

Load & Settiement, For Analysis Ultimate Pile Capasity by MAZURKIEWICZ'S { 1972 ) Method of Pile No 34
PROJECT : REFORMER AND AROMATIC COMPLEX || RAYONG
Test Pile MNo.oPLT -21 Pile Shape : Spun Pile Dia.0.50 x 12.0m,

Load ; Ton
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Load & Settlement Foe Analysis Ulimate Pile Capasity by MAZURKIEWICZ'S ( 1072 ) of Pile No 35

PROJECT : REFORMER AND AROMATIC COMPLEX || RAYONG
Test Pile No:PLT-23 Pile Shape : Spun Pile Dia.0.50 x 10,00 m,

Load ; Ton
50 75 100 125 150 175

250
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1 a-23 n'llud‘lﬂmu'l'lﬁﬁafuJ'anuﬂqn!n.ntnﬁ Mazuriiewicz of Piie No 35

Lobd & Settlerment For Analysn Uihmale Pie Capasty by MAZURKIEWICZ'S ( 1972 ) Method of Pile No 36

PROJECT : REFORMER AND AROMATIC COMPLEX Il RAYONG
Test File No: PLT - 24 Pile Shape : Spun Pite Dia.0.50 x 15.00 m.

Load ; mm.
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Load & Setlement For Analysis Ulimate Pile Capasity by MAZURKIEWICZ'S { 1972 ) Method of File No 37
Project : REFORMER AND AROMATIC COMPLEX Il RAYONG
Tesl Pile Mo.: PLT - 25 Pile Shape : Spun Pile Dia. 0.50 x 13.0 m.
Load ; Ton
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NIARUIN N.
o = sode o o
ANTNN N - 1 AL ALAINNUINININIGIRL
Pile
Area | Length RAM Drop | pie Last10 | B
Pile Design Hammer Cushion
Project name Province Pile Type | Dimension Weight Cushion Blows |Modulus
No. F.S. Type i Thickness
2 (Ton) Height Type (em) | (vem?)
(cm’) (m.)
(cm.) (cm.)
1% |Tassnsgudideilanaeiuvislmal e.espinyg UATUIEN SolidsSQ | 26 x 26 668.00 | 21.00 2.0 46 Drop | 25.0 N/A 5.00 4.20 285
2 * [Tassmsguiideilandefuielial .e9pind UATUIEIN SolidsQ | 30 x 30 898.00 | 21.00 2.0 47 Drop | 20.0 N/A 5.00 1.50 285
3 * |TasamsAuiideiandeswiclua 8.eanind UATUNEN |-Section | 35 x 35 892.00 | 21.00 2.0 47 Drop | 30.0 N/A 5.00 2.30 285
4 * |WAT NAKORN-IN BRIDGE CONSTRUCTION PROJECT LALAV\H‘:‘ SolidSQ | 35 x 35 1,225.00 [ 27.00 2.0 7.5 Drop 55.0 N/A 5.00 1.70 321
Tasamsuflatfymnistnunauinguinauazising mAunauas .
5% . UAITITAN SolidSQ | 45 x 45 2,025.00 | 10.00 15 6.0 Drop 50.0 N/A 20.00 3.80 392
WATINTANN Pilot Pile No 6
Tasamsuflatfymnistnunautinguinauazising mAunauas .
6 * o UAITITAN SolidSQ | 45 x 45 2,025.00 | 12.00 15 6.5 Drop 50.0 N/A 10.00 2.90 392
WATINTANN Pilot Pile No 8
Tasamsuflatfymnistnunauinguinauazising mAunauas .
7 . UAITITANY SolidSQ | 45 x 45 2,025.00 | 14.00 6.5 Drop 50.0 N/A 5.00 2.20 392
WATINTANN Pilot Pile No 9
8 * [lasamaudunianandn @12 wszsIn 2 Test Pile No 1 NPUNWNUIUAT | Solid SQ | 45 x 45 2,025.00 | 30.00 7.5 Drop 65.0 N/A 5.00 5.30 280
9 * |Tasamafunianandn @12mszan 2 Test Pile No 2 NPUNWNUIUAT | Solid SQ | 45 x 45 2,025.00 | 30.00 2.5 8.3 Drop 60.0 N/A 5.00 5.00 280
10 * |HTY PROJECT Test Pile No TP 1 - 300 A9781 SolidsSQ | 30 x 30 900.00 | 14.00 2.5 4.5 Drop 50.0 N/A 5.00 2.50 391
11 * |HTY PROJECT Test Pile No TP 2 - 300 g Solid SQ 30 x 30 900.00 | 14.00 2.5 4.5 Drop 50.0 N/A 5.00 2.80 391
12 * |HTY PROJECT Test Pile No TP 1 - 400 A998 SolidSQ | 40 x 40 1,600.00 | 14.00 2.5 4.5 Drop 70.0 N/A 5.00 2.00 391
13 * |HTY PROJECT Test Pile No TP 2 - 400 Avan Solid SQ | 40 x 40 1,600.00 | 14.00 2.5 4.5 Drop 70.0 N/A 5.00 2.30 391
14 * | Tasenisulfutlganeviasanuneiat 34 U-Turn No 8 STA.17+018.000 aynstlsnag Spun Dia 60 1,866.00 | 28.00 2.5 7.0 Dro 60.0 N/A 5.00 2.30 450
{ { P P
15 * |MRT PURPLE LINE PROJECT Pilot Pile No # P-1 uuvnﬁ Spun Dia 60 1,866.00 | 30.00 3.0 120 Drop 40.0 N/A 5.00 1.80 432
16 * |MRT PURPLE LINE PROJECT Pilot Pile No # P-2 uuvx'l_ﬁ Spun Dia 60 1,866.00 | 27.00 2.5 120 Drop 40.0 N/A 5.00 1.60 432
17 * | Tasensaunafivinlusu (Wameau i ) Test Pile No # P6 npuwmwavAuAs | SolidSQ | 45 x 45| 202500 | 26.00| 25 10.0 Drop | 800 | NA 5.00 3.70 392
18 * |Tasensawnniinialusa ( mjm‘nmmm‘mﬁ ) Test Pile No # P7 NPUNWNNIUAT | Solid SQ [52.5 x 52.5| 2,756.25 | 26.00 2.5 10.0 Drop 80.0 N/A 5.00 270 392
19 * [Tasemsauuiivinlusy ( ineauIuei ) Test Pile No # P5 NPNNLUMIUAT [ Solid SQ | 65 x 65| 4,225.00 | 26.00 | 2.5 10.0 Drop | 80.0 N/A 5.00 2.70 392
20 * |BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-01 ﬁ}{‘/li‘ﬂi'lﬂ’li Solid SQ 3% x 35 1,225.00 | 32.00 2.5 9.3 Drop 50.0 N/A 5.00 6.70 280
21 * |BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-02 m{“/!ﬁ‘ﬁﬁ"m’\i‘ Solid SQ |52.5 x 525/ 2,756.25 | 32.00 9.3 Drop 80.0 N/A 5.00 3.00 280
22 * |BANG-BO COMBINED CYCLE POWER PLANT PROJECT T-03 ﬂ}{‘/li‘ﬂi’m’\i‘ Solid SQ | 45 x 45 2,025.00 | 32.00 2.5 9.3 Drop 60.0 N/A 5.00 2.80 280
23 * |BMCL ADMINISTRATION BUILDING PROJECT Pile No 3 NIANNUIUAT Spun Dia 50 1,159.00 | 33.00 2.0 8.4 Drop 80.0 1 20.00 2.80 450
Tanansapslfiiinisiiugin sanendumaluladnszaamnésuf .
24 * » NIANNUIUAT Spun Dia 60 1,866.00 | 28.00 20 7.0 Drop 60.0 1 20.00 2.00 450
(UBNEN : Test Pile )
25 * |BANG PA-IN COGENERATION PROJECT GTG2 : Pile No #B 39 [EDLT Solid SQ | 40 x 40 1,600.00 | 20.00 20 7.6 Drop 50.0 4 20.00 4.10 392
26 * |MEGA BANGNA PROJECT Pile No # 1 DD53 ﬂ}{‘/li‘ﬂi’m’li SolidSQ | 40 x 40 1,600.00 | 28.00 20 9.0 Drop 70.0 4 20.00 2.00 392
27 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 1 WU Spun Dia 50 1,159.00 | 13.00 2.0 8.0 Drop 40.0 N/A 5.00 2.60 470
28 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 4 Trand Spun Dia 50 1,1569.00 | 13.00 2.0 8.0 Drop 40.0 N/A 5.00 1.30 470
29 **|REFORMER AND AROMATIC COMPLEX I PROJECT Pile No. PLT - 6 U Spun Dia 50 1,159.00 | 15.00 2.0 8.0 Drop 40.0 N/A 5.00 2.90 470
30 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 8 TLeRd Spun Dia 50 1,159.00 | 15.00 2.0 8.0 Drop 40.0 N/A 5.00 3.50 470
31 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 9 U Spun Dia 50 1,159.00 | 13.00 2.0 8.0 Drop 40.0 N/A 5.00 1.70 470
32 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 15 TLURd Spun Dia 50 1,159.00 | 13.00 2.0 8.0 Drop 40.0 N/A 5.00 2.00 470
33 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 18 U Spun Dia 50 1,159.00 | 15.00 2.0 8.0 Drop 40.0 N/A 5.00 3.80 470
34 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 21 TLURd Spun Dia 50 1,169.00 | 12.00 2.0 8.0 Drop 40.0 N/A 5.00 3.10 470
35 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 23 ey Spun Dia 50 1,159.00 | 10.00 2.0 8.0 Drop 40.0 N/A 5.00 2.00 470
36 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 24 TLURd Spun Dia 50 1,169.00 | 15.00 2.0 8.0 Drop 40.0 N/A 5.00 2.60 470
37 **|REFORMER AND AROMATIC COMPLEX Il PROJECT Pile No. PLT - 25 U Spun Dia 50 1,159.00 | 13.00 2.0 8.0 Drop 40.0 N/A 5.00 220 470
Tasansneasslssnunanuiioutlacliiin usin InenaTusyueaaese
38 ** . . TLURd SolidSQ | 45 x 45 2025.0 10.0 9.4 Drop 70.0 N/A 5.00 4.70 392
A1nA Test Pile : No 190 Line H/1
39 * [PRODUCT QUALITY IMPROVEMENT PROJECT ( Test Pile No # PHC1) NIUNNNUIUAT Spun Dia 50 1159.0 27.0 8.0 Drop 50.0 N/A 5.00 6.50 449
40 * |PRODUCT QUALITY IMPROVEMENT PROJECT ( Test Pile No # PHC2) NIUNNNUIUAT Spun Dia 50 1159.0 24.0 8.0 Drop 30.0 N/A 5.00 5.40 449
TasansAudineseiasoynasing aiduae a.01ndes a.uassadnn .
41 * . UAITITAN Solid SQ [52.5 x 52.5| 2756.3 7.0 6.5 Drop 30.0 N/A 5.00 2.30 361
(@ ndnmageUMINLLaT 1)
TasansAudinesaiasoynasing aiduas a.01ndes a.uassadnn .
42 * . WAITITAN Solid SQ [52.5 x 52.5| 2756.3 7.0 4.7 Drop 30.0 N/A 5.00 6.20 361
(W NINMAGELVINELAT 5)
TasansAudinesaiasoyinasing aidnuae a.01ndes a.uassadnn .
43 * . UAITITAN Solid SQ [52.5 x 52.5| 2756.3 7.0 6.5 Drop 30.0 N/A 5.00 2.70 361
(@ ndNmageLMINLIaT 8)
TasansAudinesaiasoynasing aiduas a.01ndes a.uassadnn .
44 * . UAITITAN Solid SQ [52.5 x 52.5| 2756.3 7.0 6.5 Drop 30.0 N/A 5.00 2.10 361
(W NINMAREUVINEIAT 24)
TasansAudinesaiasoynasing aiduas a.01ndes a.uassadnn .
45 * . UAITITAN Solid SQ [52.5 x 52.5| 2756.3 7.0 6.5 Drop 30.0 N/A 5.00 1.80 361
(W NINMARRLVINEIAT 26)

Remark *Clay , ** Sand
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