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[9]%OwW|t
qt = Nt � �z=L (18)

CU= |Q@ Q=@ C}iQ_ ?} Q[ Nt w `tW lwv QO QF-wt VvD �z=L '18 |x]@=Q QO
QO `tW |xQ=OH |Q@ Q=@ C}iQ_ |x@U=Lt |=Q@ "O};|t CUO x@ 8 pwOH R= xm

[9]%OwW|t xO=iDU= 19 |x]@=Q R= xOv@UJQ}e |=yl =N
qs = ��0v (19)

p@=k 9 pwOH R= xm CU= |@} Q[ � w Q_vOQwt jta QO QF-wt VvD �0v 'u; QO xm
"CU= u}}aD

|=yl =N QO `tW |Q@ Q=@ C}iQ_ u}}aD xm Ovm|t u=}@ =O=v=m |xt=vu}};
sOa =@ 'O=} R w \UwDt |WQ@ Ctw=kt =@ TQ |=yl =N QO ,=YwYN 'xOv@UJ
|=yV}=tR; 'OW=@ xDW=O |O=YDk= x}HwD xm |]}=QW QO "CU= x=Qty |}=yC}a]k

[6]"|oDU@ty ?}=Q[ "4 pwOH
10 7 5 4 3 2 1 � for n =

1 25 1 27 1 29 1 31 1 33 1 35 1 4 �3
1 08 1 12 1 15 1 2 1 23 1 27 1 4 �4

VN@ wO pt=W xm 'Ovm|t EL@ |m}vmDw�S |=y|L=Q] OQwt QO �EN 1997�
|xwLv XwYNQO 'swO VN@ w |L=Q] |rm u}v=wk OQwt QO 'pw= VN@ %CU=
pw= VN@ R= sDiy pYi "CU= |L=Q] QO |}=QLY w |y=oW}=tR; G}=Dv R= xO=iDU=
VN@ QO xm |O}OH swyit "OQ=O =y`tW |L=Q] x@ X=YDN= 'QwmPt |xt=vu}};
xm 'CU= 1 R= QDnQR@ =yu; Q}O=kt xm CU= � |oDU@ty ?}=Q[ 'OwW|t x�=Q= pw=
xOW x�=Q= 4 pwOH QO QwmPt ?}=Q[ Q}O=kt "OvwW|t s}UkD |}=yv Ctw=kt Q=Okt Q@
x@ |=Q@ xOWQiL |=yxv=to O=OaD =} w `tW |Q=PoQ=@ |=yV}=tR; O=OaD xJ Qy "CU=
[6]"CU= QDl}ORv 1 x@ ?}=Q[ u}= Q=Okt 'OW=@ QDW}@ l =N |=yQDt=Q=B uOQw;CUO

=yVvm swyit "1"3
OvW=@ |}=ywQ}v Ovv=wD|t 'OvwW|t xO}t=v Action =B wQ= OQ=Ov=DU= QO xm =yVvm
\UwD xm OvW=@ |}=y?=DW w =y|}=Hx@=H =} w OvwW|t OQ=w l =N =} xR=U Q@ xm
uRw %pFt� |t�=O CQwYx@ Ovv=wD|t xOQ=w |=yQ=@ "OvwW|t p}tLD xR=U Q@ l =N
"OvW=@ �x@ Q[ |wQ}v %pFt� |iO=YD =} w '�xOvR Q=@ %pFt� Q}eDt '�l =N =} xR=U
'|m}i=QD |=yQ=@ 'Q=@ QU Q=Wi '|v=kwi |xR=U R= |W=v =yQ=@ |xOta '=y`tW |=Q@
Q@ u}tR |}=Hx@=H QF= QO xm |}=yQ=@ u} QDsyt R= "OvDUy u}tR |=y|}=Hx@=H w
'l =N |oOt;q=@ 'CUWv R= |W=v |ivt l =m]Y= x@ u=wD|t 'OvwW|t OQ=w `tW

[7]"OQm xQ=W= l =N |ki= |=y|}=Hx@=H w

Eurocode T=U=Q@ `tW |QwLt |L=Q] "2"3
xm |m =N |=Q@ ' w c |=yQDt=Q=B R= xO=iDU= =@ `tW l} |=Q@ R |}=yv Ctw=kt =OD@=
Q}O=kt R= TBU "OwW|t x@U=Lt 'O};|t CUO x@ xv=to |Q=iL =@ u; C=}YwYN
O=OaD T=U=Q@ u}vJty "OwW|t u}}aD xv}tm w u}ov=}t Q=Okt 'xOt;CUO x@ Ctw=kt
|x]@=Q R= xO=iDU= =@ TBU w G=QNDU= 4 pwOH R= � |oDU@ty ?} Q[ '=yxv=to

[8]%OwW|t u}}aD xYNWt Ctw=kt '13

Rk = MinfRcal;mean=�3;Rcal;min=�4g (13)

Ctw=kt |xv}tm w u}ov=}t Q}O=kt ?}DQD x@ Rcal;min w Rcal;mean 'u; QO xm
14 |x]@=Q R= Rd |L=Q] Ctw=kt TBU "CU= `tW |=Q@ xOWx@U=Lt |}=yv

[8]%OwW|t u}}aD
Rd = RK=
t (14)

XNWt xv=o =OH Qw] x@ `tW lwv w xQ=OH |xYNWtCtw=kt Q}O=kt xm|DQwY QO
[7]%OwW|t u}}aD 15 |x]@=Q R= Rd |L=Q] Ctw=kt 'OvW=@

Rd = Rbk=
b +Rsk=
s (15)

Q}O=kt xm 'OvDUy |�RH u=v}t]= ?}=Q[ 
b w '
s '
t '15 w 14 \@=wQ QO xm
V}=Ri= O}=@ xOQ=w Q=@ '?} Q[ p=ta= =@ u}vJty "CU= xOW x�=Q= 5 pwOH QO =yu;
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QW

u=Qt
a|

UOv
yt [8]"|�RH u=v}t]= ?} Q[ "5 pwOH

1 OQm}wQ
2 OQm}wQ 3 OQm} wQ2 Q=@ ?}mQD 1 Q=@ ?}mQD

�1�1 OQm} wQ� �1�2 OQm} wQ�

b 
s 
t 
b 
s 
t 
s = 
b = 
t 
s = 
b = 
t `tW ẁv
1 1 1 1 3 1 3 1 3 1 1 1 |W@ wm

1 25 1 1 15 1 6 1 3 1 5 1 1 1 xOW |Q=iL
1 1 1 1 1 1 45 1 3 1 4 1 1 1 � xDUw}B Qow= =@ xOW =QH= `tW
� Continuous Flight Auger Cast (CFA)

xO=iDU= QDq=@ u=v}t]= ?}=Q[ R= O}=@ xvQow 'OvQ=O C} wrw= =yl =N ẁv u}= QO `tW
[9]"Ovm|t KQ]t =Q pmVvD w QF-wtVvD x=oO}O wO =O=v=m |xt=vu}}; 'T=U= u}= Q@ "OQm
R= |UQ |=yl =N QO `tW C}iQ_ |@=} RQ= CyH '`k=wt QDW}@ QO uwvm =D
=t= "CU= xOW|t xO=iDU= xOWv|WmyR |WQ@ Ctw=kt u=ty =} w pm VvD VwQ
QDW}@ p=mU=B wr}m 25 OwOL R= (Cu) xOWv|WmyR |WQ@ Ctw=kt xm |]}=QW QO
VvD VwQ T=U=Q@ |L=Q] u}=Q@=v@ "CU= xO}UQv C=@F= x@ VwQ u}= CLY 'OwW
|xt=vu}}; "OUQ|t Q_v x@ QD|k]vt 'OwQ|t Q=mx@ |}xv=O |=yl =N |=Q@ xm 'QF-wt
|=yl =N QO QF-wt VvD p}rLD |=v@t Q@ � w Nt ?}=Q[ |=Q@ =Q Q}O=kt u}= 'QwmPt
�1963� Ladaniy w �1951� Skempton'�1973� Burland R= pkv x@|UQ

[9]%�21 w 20 \@=wQ� CU= xOQm x�=Q=
� = 0 25� 0 32 (20)

Nt = 3� 10 (21)

|UQ |=yl =N QO xOWxO}@ wm |=y`tW |=Q@ Ovm|t u=}@ =O=v=m |xt=vu}}; u}vJty
xO=iDU= xQ=OH Ctw=kt |x@U=Lt CyH � VwQ R= u=wD|t Cu � 100 kPa =@
u}}aD p@=k |DL=Q x@ xQ=OH Ctw=kt 'Cu � 100 kPa =@ |=yl =N |=Q@ =t= "OQm
`tW w l =N u}@ QF-wt T=tD K]U w =yl =N u}= QO V@ wm QF= OQwt QO =Q} R 'CU}v
|=yV}=tR; T=U=Q@ O}=@ |}=yv |L=Q] '\}=QW u}= QO "OQ=O OwHw |tm C=aq]=

[9]"OQ}PB s=Hv= `tW

|=yVwQ R= |QwLt Q=@ =@ `tW |L=Q] |@=} RQ= "5
hrDNt

API |xt=vu}}; QO LRFD w WSD VwQ |xU}=kt "1"5
Pwiv jta 'LRFD w WSD VwQ wO u}@ OwHwt |=yCw=iD uO=Ou=Wv |=Q@
VwQ 2 R= 'OQ}o|t Q=Qk 10 pwOH C=YNWt =@ l =N QO xm |atW R=}v OQwt
QDt|r}t 610 |HQ=N Q]k =@ |}xrwr CQwYx@ '`tW `]kt "CU= xOW x@U=Lt
w xOWTw@Lt `tW |=yDv= QO l =N ZQi wO =@ "CU= QDt|r}t 19 Ct=N[ w
pm Ctw=kt 'pw= ZQi QO "CU= xOW |UQQ@ `tW |Q@ Q=@ C}iQ_ 'xOWvTw@Lt
"CU= u; |HQ=N |xQ=OH Ctw=kt w `tW lwv `]kt s=tD Ctw=kt ẁtHt Q@=Q@
|xQ=OH Ctw=kt w `tW lwv Ctw=kt ẁtHt Q@=Q@ pm Ctw=kt 'swO ZQi QO
w 'uDw}vwr}m 600 xOvR Q=@ 'uDw}vwr}m 1000 xOQt Q=@ "CU= u; |rN=O w |HQ=N
ZQi 1 5 u=v}t]= ?} Q[ 'WSD VwQ QO "CU= uDw}vwr}m 400 |]}Lt Q=@
uDw}vwr}m 2000 |va} '|]}Lt w 'xOvR 'xOQt |=yQ=@ ẁtHt Q@=Q@ |L=Q] Q=@ w xOW

[8]"Q=@ ?}=Q[ "6 pwOH
OQm} wQ OQm}wQ OQm} wQ OQm}wQ Q=@ ẁv1�1 1�2 2 3
1 35 1 1 35 1 35 
G Oa=Ut=v |t�=O1 1 1 1 
G Oa=Ut
1 5 1 5 1 5 1 5 
Q Oa=Ut=v Q}eDt0 0 0 0 
Q Oa=Ut

[8]"|�RH u=v}t]= ?}=Q[ "7 pwOH
Q}O=kt |�RH u=v}t]= ?}=Q[ O=tv l =N QDt=Q=B
1 25 
' |rN=O l =m]Y= |x} w=R Cv=Sv=D
1 25 
C |oOv@UJ
1 4 
Cu xOWv|WmyR Ctw=kt
1 4 
qu xOWvQwYLt Ctw=kt

[9]"=O=v=m |xt=vu}}; QO Nt Q}O=kt "8 pwOH
R} Q=HQO `tW |W@wm `tW l =N ẁv
30� 10 40� 20 |q
30� 20 80� 30 pW |xU=t
60� 30 120� 50 \UwDt |xU=t
100� 50 120� 100 sm =QDt |xU=t
150� 80 300� 150 uW

[9]"=O=v=m |xt=vu}}; QO � Q}O=kt "9 pwOH
R} Q=HQO `tW |W@wm `tW l =N ẁv
0 3� 0 2 0 5� 0 3 |q
0 4� 0 2 0 8� 0 3 pW |xU=t
0 5� 0 3 1� 0 6 \UwDt |xU=t
0 6� 0 4 1 2� 0 8 sm =QDt |xU=t
0 7� 0 4 1 5� 0 8 uW
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|=Q@
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Nt
|=y

xt=vu
}};|

xU}
=kt[7]"xOWv|WmyR |WQ@ Ctw=kt Q}O=kt "11 pwOH

(kPa) Cu u}ov=}t Q}O=kt
=yxv=to pm u}ov=}t 3 |xv=to 2 |xv=to 1 |xv=to

50 51 46 52 Cu;shaft
35 42 30 33 Cu;base

OQ=Ov=DU= QO 3 w 2 '1 |=y|L=Q] |=yOQm}wQ |xU}=kt "2"5
WSD VwQ =@ =yv; |xU}=kt w Eurocode

w QDt 0 8 Q]k =@ R} Q=HQO `tW Pwiv jta uOw@|i=m u}}aD 'p=Ft u}= R= hOy
Ctw=kt Q}O=kt w xOWQiL |xv=to 3 O=OaD "CU= |UQ l =N QO QDt 18 5 pw]
pt=W `tW x@ xOQ=w Q=@ "CU= xOW x�=Q= 11 pwOH QO xv=to Qy QO xOWv|WmyR

[7]"CU= Q}eDt Q=@ uDw}vwr}m 300 w |t�=O Q=@ uDw}vwr}m 600
%�23 w 22 \@=wQ j@=]t� � = 0 75 ZQi =@ `tW |tU= Ctw=kt u}}aD ��

R = Rs +Rb = �BL�Cu;shaft + (�B2=4) � 9Cu;base (22)

R = 34 9 � Cu;shaft + 4 5 � Cu;base (23)

[6]%OwW|t x@U=Lt Rbase; Rshaft 'xv=to Qy |=Q@
BH1 : Rbase = 148 kN Rshaft = 1815 kN

BH2 :Rbase = 135 kN Rshaft = 1605 kN

BH3 :Rbase = 189 kN Rshaft = 1780 kN

|xYNWt Ctw=kt w G=QNDU= n = 3 |=Q@ 4 pwOH R= |oDU@ty ?}=Q[
[7]%�25 w 24 \@=wQ� CU= xOW u}}aD xQ=OH w lwv

Rs;k = MinfRs;k;mean=�3;Rs;k;min=�4g = 1605=1 23
= 1305 kN (24)

Rb;k = MinfRb;k;mean=�3;Rb;k;min=�4g = 135=1 23
= 110 kN (25)

%�27 w 26 \@=wQ� 1 Q=@ ?}mQD '1 OQm} wQ ��
Rd = Rb;k=
b +Rs;k=
s = 1305=1 0 + 110=1 25

= 1393 kN (26)

Fd = 
GGk + 
QQk = 1 35 � 600 + 1 5 � 300 = 1260 kN

Fd � Rd ! 1260 � 1393 (27)

%�29 w 28 \@=wQ� 2 Q=@ ?}mQD '1 OQm} wQ ��
Fd = 
GGk + 
QQk = 1 � 600 + 1 3 � 300 = 990 kN

(28)

Rd = Rb;k=
b +Rs;k=
s = 1350=1 3 + 110=1 6 = 1073 kN

Fd � Rd ! 990 � 1073 (29)

R= u=wD|t |rw 'CUwo@=wH QDt 18 5 pw] =@ `tW '1 OQm} wQ j@] u}=Q@=v@
[7]"OQm xO=iDU= R}v |QDx=Dwm `tW

[10]"l =N |=yQDt=Q=B "10 pwOH
Ctw=kt |x} w=R XwYNt uRw ẁv jtaxOWv|WmyR l =m]Y= Qwx]we l =N
(kPa) �xHQO� (kN/m3)

30 9 5 xU=t 2 3� 0
150 10 TQ 3 2� 2 3

32 5 10 xU=t 15� 3 2
330 11 3 CNU TQ 25� 15

[10]"WSD VwQ "2 pmW

[10]"LRFD VwQ "3 pmW

|=yQ=@ |=Q@ ?}DQD x@ 1 35 w 1 5 '1 3 ?}=Q[ LRFD VwQ QO "CU=
xOW ^=Lr 0 8 '(') Ctw=kt Vy=m ?} Q[ w xO=iDU= |]}Lt w 'xOvR 'xOQt

[10]"CU=
|Q@ Q=@ C}iQ_ w xOW xO=O u=Wv u}J\N =@ |L=Q] Q=@ '3 w 2 |=ypmW QO
xO=O u=Wv jta ?UL Q@ xOWvTw@Lt l =N w xOWTw@Lt l =N ZQi wO Qy =@

"CU= xOW
'WSD VwQ QO `tW |=Q@ Pwiv jta |xv}tm '3 w 2 |=ypmW T=U=Q@

[10]"CU= QDt 21 6 'LRFD VwQ QO w QDt 20 3
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u=Qt
a|

UOv
yt uwU} w=O VwQ R= '`tW |m}D=DU= V}=tR; T=U=Q@ |Q@ Q=@ C}iQ_ u}}aD CyH

\@=wQ w API VwQ R= |Q}oxQy@ =@ |Q@ Q=@ C}iQ_ u}vJty "CU= xOW xO=iDU=
VwQ xm CU= xO=O u=Wv G}=Dv |xU}=kt w xOW |Q}oxR=Ov= SPT Q@ |vD@t |@ QHD
|m}D=DU= |Q=PoQ=@ G}=Dv =@ |QDW}@Ck@=]t 'SPT |@ QHD\@=wQ =@ T=}k QO API

[13]"OQ=O `tW

Qo}O |=yxt=vu}}; "6
'OQ}o Q=Qk xO=iDU= OQwt `tW |L=Q] QO Ovv=wD|t xm |Qo}O Q@Dat |=yxt=vu}}; R=
|=yxR=U w QO=v@ |L=Q] |xt=vu}}; w �FHWA� =m} Qt; x=Q |xt=vu}}; x@ u=wD|t

"OQm xQ=W= u=Q}= |}=} QO
QwmPt |xt=vu}}; "CU= LRFD VwQ '=m} Qt; x=Q |xt=vu}}; |L=Q] |xiUri
\}=QW R= s=Om Qy T=U=Q@ w Ovm|t |iQat |L=Q] Q=@ CyH =Q |OL \}=QW 12
\}=QW R= |y=o ; =@ O}=@ K=Q] =Pr "OyO|t x�=Q= =Q |Y=N Q=@ ?}mQD l} '|OL

[14]"Ovm ^=Lr |L=Q] QO =Q =yu; R= OOa OvJ =} l} 'xSwQB
u} QDu�t]t xm Ovm|t QmP u=Q}= |}=} QO |=yxR=U w QO=v@ |L=Q] |xt=vu}};
w pwY= "CU= |Q=PoQ=@ V}=tR; s=Hv= '=y`tW |QwLt C}iQ_ u}}aD |=Q@ VwQ
|xt=vu}}; QO xOWx�=Q= \@=wQ x@=Wt ,=DOta 'QwmPt |xt=vu}}; QO xOWx�=Q= \@=wQ

"CU=O=v=m

|Ov@`tH w |Q}oxH}Dv "7
=Q} R 'Ov=xOW =y|L=Q] QO |a]k |=yVwQ u} Ro}=H 'Cq=tDL= Q@ |vD@t |=yVwQ

"OvQDu=v}t]= p@=k xOWQmP |=yVwQ
xrtH R= LRFD VwQ w swO u=tt pw= |x@DQt |=yVwQ '|iO=YD |=yVwQ

"OvDUy Cq=tDL= Q@ |vD@t syt |=yVwQ
u; C} Rt "CU= Cq=tDL= Q@ |vD@t |=yVwQ u} QDOQ@ Q=m QB R= LRFD VwQ
C}a]k sOa xm CU= u}= �|a]k |=yVwQ� u=v}t]= ?} Q[ Q@ |vD@t |=yVwQ Q@
Qy 'Ovm|t ^=Lr xv=o =OH CQwYx@ =Q Kr=Yt Ctw=kt w xOQ=w Q=@ u=R}t R= |W=v

"Ovm|t xO}J}B =Q |L=Q] |OwOL =D Qt= u}= xm OvJ
hrDNt |xt=vu}}; 8 u}@ LRFD VwQ QO Q=@ V}=Ri= ?}=Q[ |xU}=kt R=
w pB |L=Q] |=yxt=vu}}; QO =yQ=@ ẁvD w Q=@ ?}=Q[ |xQDUo xm OwW|t xH}Dv

"CU= QDW}@ |v=tDN=U |=yxt=vu}}; =@ T=}k QO |}=} QO |=yxR=U
w LRFD VwQ wO Qy 'pL=U R= QwO |=yxR=U |L=Q] QO API |xt=vu}};
Qy R= `tW |QwLt |L=Q] OQwt QO |OOa p=Ft l} pL "Ovm|t x�=Q= =Q WSD

|tm LRFD VwQ QO `tW R=}v OQwt Pwiv jta xm OyO|t u=Wv QwmPt VwQ wO
"CU= QDW}@ WSD VwQ R=

"OQ}o|t xQy@ LRFD VwQ R= =y`tW |L=Q] QO 'Eurocode OQ=Ov=DU=
"CU= � |oDU@ty ?}=Q[ 'OwW|t x�=Q= QwmPt OQ=Ov=DU= \UwD xm |O}OH swyit
=} w l =N |=yQDt=Q=B u}}aD CyH xOWQiL |=yxv=to O=OaD QF= ?}=Q[ u}= '`k=w QO

"OvQ}o|t Q_v QO |L=Q] QO =Q `tW |Q=PoQ=@ |=yV}=tR; O=OaD
OQ=Ov=DU= R= xO=iDU= =@ |Q@ Q=@ C}iQ_ u}}aD OQwt QO |OOa p=Ft pL R=
CUOx@ |y@=Wt G}=Dv ,=@} QkD '|L=Q] OQm} wQ 3 Qy xm OwW|t xH}Dv Eurocode

'OyO|t CUO x@ |QDxv=Q=mx_i=Lt G}=Dv swU OQm} wQ 'xOWKQ]t p=Ft QO "OvyO|t

%�31 w 30 \@=wQ� 2 OQm} wQ ��
Fd = 
GGk + 
QQk = 1 35 � 600 + 1 5 � 300 = 1260 kN

(30)

Rd = Rb;k=
b +Rs;k=
s = 1305=1 1 + 110=1 1 = 1286 kN

(31)

xOQ=w Q=@ |wo@=wH xv}y@ CQwY x@ QDt 18 5 pw] =@ `tW '2 OQm} wQ j@]
[7]"CU=

%�32 |x]@=Q� 3 OQm} wQ ��
Fd = 
GGk + 
QQk = 1 35 � 600 + 1 5 � 300 = 1260 kN

(32)

T=U=Q@ `tW lwv w xQ=OH |=Q@ Cu |xYNWt Q}O=kt =OD@= 'OQm} wQ u}= QO
%OwW|t u}}aD [7]`@vt R= swO pYi QO Qw@ Rt |Q=t; |=yVwQ

Cu;k;base = 32 kPa

Cu;k;shaft = 47 kPa

u}}aD |L=Q] Q}O=kt C}=yv QO w |�RH u=v}t]= ?}=Q[ '7 pwOH R= TBU
[7]%OwW|t

Cu;d;base = 32=1 4 = 22 9 kPa

Cu;d;shaft = 47=1 4 = 33 6 kPa

Rd = 34 9 � Cu;d;shaft + 4 5 � Cu;d;base = 1640 + 144
= 1276 kN

xOQ=w Q=@ |wo@=wH xv}y@ CQwYx@ QDt 18 5 pw] =@ `tW '3 OQm} wQ j@]
[7]"CU=

|xt=vu}}; QO |L=Q] OQm} wQ 3 G}=Dv |xU}=kt R= �2007� uwUBt}U
OQm} wQ xm CU= xO}UQ xH}Dv u}= x@ OwOLt <=RH= |OOa R}r=v; G}=Dv =@ =B wQ=
OQm} wQ ẁtHt QO =t= 'OvyO|t CUO x@ |y@=Wt ,=@} QkD G}=Dv 'swO w pw=
�2013� u=Q=mty w s}y=Q@= u}vJty [11]"CU= xOQm |@=} RQ= QD?U=vt =Q pw=
u=tDN=U |xSwQB |=Q@ R=}v OQwt |=y`tW |wQ Q@ |OQwt |xar=]t s=Hv= R=
Ov=xO}UQ xH}Dv u}= x@ u=OwU QwWm QO `k=w sw]Q=N QyW |m}ORv QO CvUr=
R=Ht VvD OQm} wQ |=H x@ =B wQ= |xt=vu}}; |xv=oxU |=yOQm} wQ R= xO=iDU= xm
Vy=m =Q R=}v OQwt |=y`tW O=OaD R= �24 '2 u=v}t]= ?} Q[ =@ �WSD�

[12]"OyO|t

|Q=PoQ=@ V}=tR; G}=Dv =@ API |xt=vu}}; \@=wQ |xU}=kt "3"5
OQ=Ov=DU= Pwiv V}=tR; Q@ |vD@t |@ QHD \@=wQ w `tW |m}D=DU=

(SPT)
|m}D=DU= |Q=PoQ=@ T=}ktnQR@ V}=tR; 70 G}=Dv '�2013� u=Q=mty w |tqU=
=y`tW Q]k "Ov=xO=O Q=Qk |UQQ@ OQwt =Q TQ=i G}rN |m}ORv QO xk]vt 4 QO `tW
"CU= xOw@ QDt 36 =D 15 u}@ =yu; uwiOt jta w QDt|r}t 1200 =D 150 u}@ ,=twta
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=ktQO '=O=v=m |xt=vu}}; u}vJty "Ovm u}}aD =yu; |=Q@ |Q=Okt 'OwN Cw=[k T=U=Q@

OQm} wQ 'p=mU=B wr}m 25 R= V}@ |xOWv|WmyR Ctw=kt =@ xOv@UJ |=yl =N
|D=t=y@= '=O=v=m |xt=vu}}; R= xO=iDU= 'u}=Q@=v@ "Ovm|t x}YwD |L=Q] QO =Q QF-wt VvD

"OQ=O x=Qty x@ K=Q] |=Q@ =Q

w =yQ=@ ?}mQD Q}=U |=Q@ CU= umtt w CU}v |rm xOt;CUO x@ |Q}oxH}Dv =t=
"OvwW QDxv=Q=mx_i=Lt swO =} pw= OQm} wQ 'l =N |=yQDt=Q=B

|=yl =N QO '`tW |xQ=OH w lwv Ctw=kt u}}aD CyH '=O=v=m |xt=vu}};
O}=@ K=Q] w Ovm|t KQ]t � w Nt ?}=Q[ |=Q@ =Q O=Oa= R= |}xR=@ 'xOv@UJQ}e

=yCWwv=B
1. deterministic
2. stochastic
3. �rst-order second-moment method
4. load and resistance factor design
5. ultimate strength design
6. resistance factor
7. American institute of steel construction
8. american concrete institute
9. the American association of state highway and transportation

o�cials
10. American petroleum institute
11. Ontario highway bridge design code
12. national building code of Canada
13. code of practice for foundation engineering
14. Eurocode 1
15. recommended practice for planning, designing and construc-

tion of �xed o�shore platforms
16. design approach
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