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iruru1 ej'fu:5'1-:ili1:::~a,:i"l111:::f11tl1'u1 iLLtl~11lil1.:Jb'U'U ,11'U'J'UL~u1ur;1::: ct®ct.oo 'I.JTVl (i1~atJ~'I.J'H1'1.J1'Vlfl'J'U) 'U'Utlvllil1fl'J'U~ 
QI QI 'U 'U 

fl1'1.Jt11V11.J1P1 L'J'11 LL~'J L'1~1ii'lla-:i,:i1'U~11J&1qiqi1V1~€11'Uvi~11:5'1-:i 1~'ll mm 1r;11vi'1-:i1u 1 i li!'U5-:i1'Uvivi1-:i1u LL~'J L'1~1illil~-:i 1.J€lnlil1nil 

trf ulil 1-:J tJe)l.J 1 iej'11lil1'3 b~tJ fl f-11 b~ tJV!1 EJel'U Ln vi,J'U Iii 1 fl t111vi ej'f 'I.Jlil1.:J'Vl1-:J1'UG~1"tl1 bOYI 1:::ci1'Uvi Ln'U fl11,J11.J'J'U f11'U fo ~,:i fli;11'J 1~ 
~ ~ ~ 

L 'U1::V111-:iviej'11:5'1-:icJ-:ii11~'Ue) fl L~flan 1uni!'U V!1flej'11lil1.:J L ~'U11ej'1''1.Jlil1'31il:: 1:w'11l.J1';it:l'Ufl1J~ ~11Jaruun 
'\J IDtJ U '\J '\I ~ QI QI 

~el hJ1~ ej'--j1~1'31il:: 1°tl~'Vlfi'I.Je)flb~flarnru1Lb'1:: L"tl~'Vlfi\Pl11J"Uel ®~ fit~ bbr;t::fi'1ej'111il1-:J 1~LL\il-!l"Ue)b~tJflfe),:i 1 'U!:J-!lej'f'I.Jlil1-!1Lrie)fl';i'U 
'U a~ Ill 'U 'U 

'UeJ (j)(C a'Vl6"lJeJ{l~';h~1-:i111tJV1tr.:iut1manaqiqp 

1 umtll~ej'11~1-'.lua fl L~ flaruru1 ej'--j1~1-:ie:n1iivi1-:i1ui!u L€1-!IV1~€111:5'1-:i ej'tu 1 ivi1-:i1ui!u~€11i11.JLL~1 LG1~1i! 
'\I QI QI 'U 'U 

n1~ bbr;t::: 1 'L.lmru~-!lfli;11'J ~111il1-!liJ~'Vlfi~'U'V!~e)'U-!l~'Ulil7fl'Vl'1 fl'UWfl1.Jfl11tlnu~m1Jaqiqi1J-:iV11JIPl'Vi~e)'I.J1-'.li;'f'J'U~11J bb~lil::: b ~'U 

?!1Jfl'J1 'Ue)flliJ1 ni!u ej'folil1'31il:: ~e)-!lf 'U~IPl"ll€l'U 1 uf-11 b~tlV!1tJ~-!I b 'U'U,J1'U'J'U Ln'Wfll1'V1'1fl'U1:: fl1.Jfl11tlnu~muru1Jt1J1 111JJ-:Jf11 
I I V 'IJ i' I ~~~,::>. 

1 VI ..::;i ~ ,cf 1 O QJ I 121 V ~ OJ cf VI II cu O ~ 1 .~ '·1,._1~\c~;.,M• . .., "''-,.,!V ~ V 

'lllil1tJ'VIL 'Wl.l'lli.J um1'Vl1-:i1'U'W1.J1P1a vrLLm L'111i11P1111?1ruqi1 "lf-:it:-J11 lil1-!llil::vrmmli!1 fl1i11u1m-:iu vii ,"'l,ll©t\~19 'Uv9_:in blP'I 

., ~ . / .... /'_,:,··~,::,;:~·:~,./{<' -,,:,, ;~,2~f\ 
.. . . ·,· ·.,·-. .· . .,., l 

ii CV Q.I I Q,/ I I ii I : . ; ~- , , ,· . ' .{ ~~;.:- ~ 

'lleJ @ct' fl1';j'I.J.:Jfl'Ufl1'U":i'U fl1b~tlV!1tJ bb~::f111"11~1tl ' :, .f," / . - / ,. .. ._.,-.. . ,;,, ,.-:·u f 

11.Jfl1W~~ru~1-:i1:wt.l5u~\Pl11J~qjqj1'LJe) 1v1ie)Vf~,!j~l'Jtlb VI~ 11P'l 1 fl\Pl1~ lil'Ub U1.Jb 'It~ l~b~;~rt1ii;<~fo 
' ,,! ! , - ,,r-'~ 

mtJ Vl~€1rh 1-u'~1mbt1~11:5'1-:i ej'rulil1-!!~e)-!1'll1P11i'1-11t.l1'u 1-11 b~tJV11tJ vr~€11-111i~1tJ~-:iflci111iLLt1tr11~1-:il1P1~iuL:S-:i;1t11 u 
V ~ ~ 

f11V!'U\91 ml (b~~) 'J'U 'U'U51P1'1 fl'}'J4~1vi'1'Ubb'<il-!lb'U1.JVIU-!l~e)'11fl~111il1-!I V!7flt:J1''U'<il1-!11l-16!ilPI 1m 'Ht:lfl~e)-!lf11'Un'J1.J.fl1tl 1u1::m~nm 
_., ~-~ .:~:; ., .. ,. ... \I \I \I 

v1-:ifli;1111 vf t:r11~1-:iil"' fi cJ,i~vf~i;,:~~~tw~~r~.u A1~1-:i~~ a-:i"l111:: vr~€lu-:i~u'11nvr'1nt.l1::n'Un11t15u~1P1111iqi qi11~~'Wv1 
\J , (11"1:~ ,,,,... ...... __ ' .... ~}~l 

(t'';- i(1 . Q.I I ~ \ ,I ~ I 121 I .d C2.I C2.1 ,Q, I V .d V O ,di Q.J Q.J .c:,, QJ.<::::,, 

(1.n trcii.J\J-:J 1-r11t1~pni1ivJ~it;Lfl1 br;'f tl'l/11~ Vf"fe)rll 'll'11tJVJ'LJ,!jfl'I.J'11 flb-!l'Ufl1 '11-!l'VI\Ple)-!l'lJ11~ Vf';je)'l/lr;'lflU1:: fl'!..! fl1'aU!)'I.JIPI \Pl1~ 

~~tfi\)1u1bb~1tl-.'l1iJ~ww-:iif'~'lrJ~fil4¥:~:~L4~~~~~:~rb'VlfieJ ~fJ-!l'U11P'leJtj'1'Url'a'Un1'UIPl1ml1m'UATUr'U A1b~tl'Vl1tl Vf~e)f111i~1tl 

lJ'U Jl1tll'Ufl1'Vl1.Jvl ml (\~1?1),'~ 'U'Uqt?l'.~'ifi-J~1~i'LIWD-:Jb'U'UVl'U-!l~e)'11fl~11'.il1-:J 



ifo @b 01'a.:Jfl'Vl~elafltl1tli'u 'Vl~el01'a"lJEJ1EJL1a1tll)°Ui.:J11J~111ittyqp 

L 'Ufl'Huvlii b 'V!(?]bfli,)li)1 m•r;rnJ~i,)'V!~elfl'J11l'UflYdeJ.:J'lle).:J~1 EJ~';)11ij1.:J 'V!~e) b 'V!(,16'f \,)1iEJ 'V!~e) bfli,)liJ1fl 
q cu "q 

'V'lt)~fl11UJeJ'UV!il.:iau Li,)vl~fu:5'1.:i 1:i.i~eJ.:Jf'lJ~\,1(,1111fl!)V!111EJ 'V!~e) b 'V!~~t1m11vlt11'V!'U!,11 'Ufl!]n1::'Vl'a'N zj,:im1rn,1111m1111 'U 

fl fl'V!1J1EJ'J1i1 EJfl1'j~\,)ege)~\,)~1.:J bb6'l::fl11'U~'V!11~6'fi,).f11flf lii 'V111 v,~f'U~1.:J hlm1111fl'V11.:J1'U 1 iLLi1 b6'111il\?1111LimJ 1 'll bb6'l::fl1'V!'U!,1 °dJ q d.9 cu 

nm LL "1-1-:i~qiqi1i11i ~fu~1.:i1i1::~eJ-:i LL~.:iL 'V!~'V!~eJ'W']&i 1111cl~-:imh1"W½'mJ'V!~fl3I1m tlt1V1iT-:i~eJ 1 i~11~1.:i'Vl11u L v1eJ"IJeJ~i,)'V!~eJ 

l;l(9lfl1tlfu 'V!~e)"IJEJ1EJb'Jl;l1'V11~1'Uele)fl hli11EJ 1 'LI <§let (~'UVl1) ')'U'U'Ufli,)liJ1ffJ'Uvlb 'V!(,li1'Ui'Ui;'l\,1l;l~ 'V!~eJm11vln1'V!i.1!,11 'Uflf1 
' ' ';,.I 

QJ I ll I q 

m::'Vl11-:Ji,)-:Jfll;l11 LL'11LL(,lfl1UJ 

t71~fu41.:i 1:i.itlnlli\1 i L tlu 1tJ(,1111m1111 'U111r1V1il.:i 1 v,neJ11~fu41-:i 1~6'1l;l::~'V15L~EJfl½'eJ.:i L 'U1111vl'<il::"IJeJ 
" :.J " 

~i,)'V!~e)l;li,)fl1tlfu V!~e)"IJEJ1 m 1'11'V11.:J1'Ue)e)fl 1 tlL!,1 EJ 1:i.iii LieJ'W 1"11L(911 vY.:ii'U b1'Ubbl>i mruL 'V!~bfl(9lliJ1 flfl1111~(9l'V!~elfl'J11l'Ufl'V'l~e)~ 

'llel-!1~1EJ~'J1~1-:J zj,:iij'V!~fllii1'U'U(9lbb~.:J Vl~el~'J1~1-:J'Vl'a1'U~ el8LLi1i#-:iLLl>i~u 
\J ~ cu cu 

ifo @u-1 fl11tift~e11'Vla 

1 'Wm 1tl fl u&i \?1111~ qiqi1i1 V11 fl ~fo~ 1-:i Iii::~ eJ.:i6".:iV1~m!1'1leJ .:i L -ii1111'<iJ1 fl ~1.:itl 1:: L 'VI P111m~.:i Lri ~a.:iiia Lbl;l:: 

~tJ mclvl1>1eNu1 L-u1111 L ~atlfl~.:i1t1\?1111~qi qi1 1:i.i11~fu~1.:i1i1:: L 'U'U~vlu1'l!eJ.:J t-1i1111 m-:iV1~m!1 L-if 11111(91 EJ~1'U~1 LL 'Vl'U'V!~a 

ur1r11;1~'U 1(91 t71~.:i'lla-:i't!'U~ eJ-:ii11 L-if 11111(91EJ'Vl1.:i L~ei 1 t1LiuV11.:i b~'UL~eivliit~eJ 1 'VI m~ueJ 8Lt6'l::6'111111fl 1 v,u~1111fu"IJ'U 1i\?1111vl 
' " 

~ fl1;1111i11fl~1-:J'U'a:: b 'Vlfll'<il::b 'U'Wbb 'U'U bi,) 
: 

1 u 1111?1-:i11eiu .:i1'Um11 ~ ru ru 1 L VILbri ~11 ~ 1.:i t71-:i1 ui1uii~-:i'llei-:i (,1111111r1V1il-:i CJf u~1-:i Iii::~ ei-:i ?I .:i11au 
u QI 'U cu 

1 u\?111'1-:i (Bill of lading)'V!~mi1L u11 um1G'i.:i6i1V1fo'lleJ-:ii1'LI zj.:JLL6'f(91-:J'J11iu11'VjfllJ1 L!,1m~ei 1 'VIEJVl~m~avlii~'Vl5b°li'UL~EJ1fl'UL~a 

1'VIv1vrLLri~11~1.:i'Wf ei11 nu1111?1-:i11eJrn1u~1 EJ 
" 

L 'Umruvl~.:J"IJe),:j~,:Jfl1;1111:i.i1~u11'Vlfllil1 fl~1.:itl1:: b 'Vlfl1111V-:J'U':i:: b 'Vlfl11 'VI EJ L(91 m~el 1 'VI EJ'V!~elb~eJvlii~'Vl5L°li'U 
' 

~-:Jbb?l191-:J'J11#i'i11:::ri1611lJ b 'UEJlJ~ bPl'Mb ~el.:Jlil1flfl111:i.iu11vi fl'llel-:J bvl EJ b~el 1 'VI EJ\?11lJfl!)'V!111EJ'J1~1 EJfl11?!~ bG'f~lJfl1'a'W1 ru'llEJ'U11 

LLGl'Jel81.:J Li,)el ~1-:J'V!~~ Lbri ~'J11ij1-:J i1 EJ 
" 



'· 

La"1JvITfl"J~fl7"J blvo~m!lvm~~~~ 

Lfl"IJfl1liruun blvo~!v~oo@<:t!vm , ., ., 

4 ~ 
(a~"l/el) .............................................................. Wtl1'U 

('W7~'171fi~W"J U17?f'U"J"Jru) , 

4 ~ 
(a~"l!el) .............................................................. Wtl1'1.J 

(u1~a11ir'Vl'Vit11 lirn11a) 
' " 
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n1';i'\.Ji'U';i1fl1fl1~1'l.lflel~{1~ 

U';i~b.nV1-:i1"Uri0?1{1-:i bb'1~?1mvfl inuiruun bb uutJfu';i1r111~ " ., ., 
1 'UnTsvh11';iru1 b ~l-l'Vl~eJ'1v1';i1fl1f11'<il\:iL V1l-l1rimrh:i 1 ifi1'U1ru1P11l-1?11P1';i~,:i-Q 

" 
P = (PO) x (K) 

n1V1'Uv11 i P = ';i1fl1fi1-i1'U~eJ'Vl'IJ'ltl'Vl~m1fl1fi1.:i1'Ub 'U'U.:i1v1~'iil~1,10.:i~1t11 i~fu'<ij\'.J 
" 

PO = ';i1fl1f11.:i1'U~el'Vl'U'l tl~~fu1ij1,:itJ';i~l-1'11~ 'Vl~0';i1rl1f11-:!1'Ub 'U'U.:i1v1zj,:i';i~U 1 -rl. 'UG1ruru1 bb~'l bb~ mru cu cu , QI QI 

dQ./ i,I d ii ~ I 4 ..::: d U cl I .di 

K = ESCALATION FATOR 'Vl'Vlnv1'ltl es:% bl-JellP1el-:lbi"ll-Jfl1,:)1'U'V!';ie)'lJ'lmi"ll-l es:% bl-Je)(p')e),:jb';itlnfl1-:11'Ufl'U 

ESCALATION FATOR K 'Vl11~'<il1n?IIP1';i zj-:lbb'LJ,:)(p')1l-J'U';i~b.f)'Vlbb'1~ln~ru~.:i1'U ~-id 
" 

-iTu~'U 'Vlmtlfi.:i n1';i"llv1~'U n1';il?ln~'LI n1';i'IJv1eJv1~'U n1';i"llv1btlv1V1if1~'U n1';ibn~tluv1eYv1~'U n1';i"llv1-0l-l'Uv'leJv1bb'IJ'U • • • 
bzjei'U flmN ~'Ufl'1ei.:i ~'Utr'UJ1 ~'U'Vl1.:i ~-:i~ei-il-ffbfl~a,:i'<ijm bfl~0.:ilieinmJJj'IJ"~.:i1'U 

i1V1f 'IJ n1';iOl-l ~'LI 1 i'Vlm tlfl'l1l-l';i'll-l~-:i n1';iOl-l~'U'Vl~eJ'Vl';i1 tl'Vl~01?1 v1~'U ~ii n1';ifl'l'IJ fll-lflru?ll-ltM • • • 
"lleJ.:i1?1~t!'U 61 Lb'1~ii-ue:Jn1V1'Uv11tln1';iOl-J ';i'lUi~.:iiim';iuvieYvi Lb 'U'U 1vit11 "tlbfl~e:J,:i'<ijm bfl~ei.:ilieinm ~ei 1 'VIL~l-111P1';i3l1'U 

IP11:l.J~f11'Vl'Uvl 11 b"lf'Ub~tl'lnrn1'Urie:J?11'1-i'V!~elbzjel'U6!!'1'1.h~'Vl1'U 

K = o.mo + o.@olt/lo + o.<s:'.o Et/Eo + o.~oFt/Fo 



<. 

1 ..:J1'l.l'il1fl1'i 

2 ..:11\,l~'l,I 

2 ..:J1'l.l~'l.lL1E..:i 

2 ..:J1'l.lL'-11::'1::LU61~'1.,1 

3 ..:J1'l.l~'J'Vl1..:J PC.TC.SC 

3 ..:J1'l.l~'J'Vl1..:J ST,SS 

3 ..:J1'l.l~'J'Vl1..:J AC, PM 

3 ..:11\,ltl'l,l'U flflfl 

3 ..:J1'l.lflLLfl::tfawn flflfl .. 

K 1 = 0.25 + 0.15* It/ lo+ 0.10* Ct I Co+ 0.40* Mt I Mo+ 0.10* St I So 

K 2.1 = 0.30 + 0.10* It/ lo+ 0.40* Et/ Eo + 0.20* Ft/ Fo 

K 2.2 = 0.40 + 0.20* It / lo + 0.20* Mt/ Mo + 0.20* Ft / Fo 

K 2.3 = 0.45 + 0.15* It/ lo+ 0.10* Mt/ Mo +0.20* Et/ Eo +0.10* Ft/ Fo 

K 3.1 = 0.30 + 0.40* At / Ao + 0.20* Et / Eo + 0.1 O* Ft / Fo 

K3.2 

K3.3 

K 3.4 

K 3.5 

K 3.6 

K 3.7 

= 
= 
= 
= 
= 
= 

0.30 + 0.10* Mt I Mo + 0.30*At I Ao + 0.20* Et I Eo + 0.10* Ft/ Fo 

0.30 + 0.10* Mt/ Mo+ 0.40*At/ Ao+ 0.10* Et/ Eo + 0.10* Ft/ Fo 

0.30 + 0.10* It/ lo+ 0.35*Ct I Co+ 0.10* Mt I Mo+ 0.15* St I So 

0.35 + 0.20* It/ lo+ 0.15*Ct I Co+ 0.15* Mt I Mo+ 0.15* St I So 

0.30 + 0.10* It/ lo+ 0.15*Ct I Co+ 0.20* Mt I Mo+ 0.25* St I So 

0.25 + 0.10* It/ lo+ 0.05*Ct I Co+ 0.20* Mt I Mo+ 0.40* St I So 

4 ..:J1'l.l'il1fl1'i,lflih::'Vl1'l.l L~'1'lll1J1'l.1Litftn K 4.1 = 0.40 + 0.20* It/ lo+ 0.10*Ct /Co+ 010* Mt I Mo+ 0.20* St I So 

4 ..:J1'l.l'il1fl1'i,lflU'1::'Vl1'l.l '1'Jll1J1'l.lL itfln K 4.2 = 0.35 + 0.20* It / lo + 0.1 O*Ct / Co + 01 O* Mt / Mo + 0.25* St / So .. 
4 ..:J1'l.l'U1'ULitfln K 4.3 = 0.35 + 0.20* It/ lo+ 0.45*Gt /Go 

C. - it:, 
4 ..:J1'l.lL 'l.tflnLfl'ill LLfl::flll'il'1..:J 

4 ..:i1Ufl'il'IAni'61L~'i'JllL itfln 

4 ..:J1'l.lL'-11:: 

4 ..:i1u-ai;iii;iJ1t1u .. 
5 fm1..:ivi'il AC.PVC 

5 i61it1LLfl::fm1..:ivi'il AC 

5 i61it1LL-a::fm1..:ivi'il PVC 

5 fm1..:ivi'il GSP HOPE 

5 ii;imu-a::itJ'J1..:Jvi'il HOPE 

5 ..:J1'l.lU'i1J'U1N'tlL:IJ..:Jfl?f..:Jtl1 . . 
5 ..:J1'l.l'J1..:J\fa PVC ,f llfl'il'l.ln~61 

5 ..:J1'l.l'l1..:Jvi'il PVC nfl1J'Vl"i1EI 

5 ..:J1'l.l'l1..:J't1'il GIP 

5 ..:J1'ULFl"i..:JLitfinLfl1?f..:J 

K 4.4 = 0.25 + 0.15* It/ lo+ 0.60*St /So 

K 4.5 = 0.40 + 0.15* It/ lo+ 0.25*Ct I Co+ 0.20* Mt I Mo 

K 4.6 = 0.40 + 0.20* It/ lo + 0.10* Mt/ Mo +0.20* Et/ Eo +0.10* Ft/ Fo 

K 4.7 = Ct/ Co 

K 5.1.1 = 0.50 + 0.25* It/ lo+ 0.25* Mt/ Mo 

K 5.1.2 = 0.40 + 0.10* It /lo+ 0.10* Mt/ Mo+ 0.40*ACt/Aco 

K 5.1.3 = 0.40 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.40* PVCt / PVCo 

K5.2.1 = 0.40+0.10*1t/lo+0.15* Mt/Mo+0.20*Et/Eo+0.15*Ft/Fo 

K 5.2.2 = 0.40 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.10* Et/ Eo +0.30* GIPt / GIPo 

K 5.2.3 = 0.50 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.30* PEt / PEo 

K 5.3 = 0.40 + 0.10* It/ lo+ 0.15* Et I Eo + 0.35* GIPt / GIPo 

K 5.4 = 0.30+0.10*1t / lo+0.20*Ct / Co+0.05*Mt /Mo+ 0.30* PVCt / PVCo + 0.05* St/ So 

K 5.5 = 0.25 + 0.05* It/ lo + 0.05* Mt / Mo + 0.65* PVCt / PVCo 

K 5.6 = 0.25 + 0.25* It/ lo + 0.50* GIPt / GIPo 

K 5.7.1 = 0.60 + 0.25* It/ lo + 0.15* Ft/ Fo 

5 ..:J1Ul1U"i1nLfl1?f..:J K 5.7.2 = 0.35 + 0.20* It/ lo+ 0.20*Ct /Co+ 015* Ft/ Fo + 0.10* St/ So 

5 ..:J1'1.1:01'U"i1n'ilUn"iruflmUri'ilEI K 5.7.3 = 0.50 + 0.20* It/ lo+ 0.15*Ct I Co+ 0.15* 0.15* St I So .. . .. ~ 

5 '11'1.1Lfl1L"llll'tl61LL"i..:J K 5.8.1 = 0.35 + 0.15* It/ lo+ 0.20*Ct /Co+ 0.30* St/ So 

5 ..:J1'1.1L'i'l1L;j:IJ CAST in PLACE K 5.8.2 = 0.30 + 0.10* It/ lo + 0.25*Ct / Co + 0.35* St/ So 

5 '11'1.1fl1E~..:JLL"i..:Jfl..:J L'il.Yn::fi1Lb"i..:J K 5.9.1 = 0.80 + 0.05* It/ lo + 0.10* Mt/ Mo + 0.05* Ft/ Fo .. 
5 '11'1.1'i'l1£J~'1LL"i'1\'!'1 "i'J:1Ji61v11LLfl::::wi;ilK'1 K 5.9.2 = 0.45 + 0.05* It/ lo + 0.05* Ft/ Fo + 0.20* Mt/ Mo + 0.25* Wt/ Wo 

' . ' 'fhJl: i'16laflfHllfl'.UGlF1ruo/.~&'fi.l'IJGl~G1,'Jl'Li'l°t.'1~a~ q IC:: n-,n-, , ..... nn ""'n2::n .!:! .... ~ ~---- - - . 


