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f11'j"'j":::'\.Jbb 'Vlci-:i11:'1~ b ll'Um'j" bb 'U:::tl111\Pl1l..IA11l..I1 m'j"'j"flnei'U,!'U ~f u~1-:il\l:::~ei b ll'Ub VI \Pl b ~ffu~ A11l..lf'lJ~~'lleiu 
'I 'I 'U 'I 

1~ 1 'lJeJ-:J\Pl'U 1l..11~ f11'j"?i'l.Jbb1:'11.:J'V11bb V1ci.:116'1~\Pl1l..l~tyqJ1b U'UV1i.i'1v1'lJei.:1 ~f'lJ~1.:1v11\l:::l'lei.:i~~V11\Pl1l..ll°Jru.fl1'\"l bb6'l:::~n~ru::: 
.. 0 

'Vlf11'Vl'U~ 

1'Un1'j"\Pl 'j"11\l'Vl ~6'1ei.:iAru.ri1'1"l16'1~\Pl1l..1 'j"1 E.J6'l::: bB E.J ~'IJ 'j"::: n 11"1 bb 'UuVf 1 E.Jd n 'j"l.J'Vl 1-:iV1'11-:i hl f 'll ~ ~'llei'\.J 1 'LI m1l..I 
' ' b~E.J'Vl1CJ1~ 1 v1b11~~'Ubbn~1ei~1-:iv1G1-:im1 'IXIPl'j"11\l'Vl~6'lei-:i 

Iv. m'j"~1bfl~ei-:iiimA~ei.:i1-U'l'l1.:i 1 v11il:::1m 'Lif11'j"vl1b iJm1'U\Pl1l.J'IJ'j":::f111'ld IPl6'leJ~l\l'U11Pl~'j":::bi.J~ll1~ei.:i1 oil!, 'IX 

bll't,l'V!i.i'1v1'lJei-:i~fu~1-:i~~V11bei-:i~.:i~'U v 

m. 1 'Limruv1~1'll~1.:i'IJ~u~~ ~aqiqi1~1.:i ml..l'Vl1.:i'Vl6'l1-:iii~'Vl5~1\l:::Vln b~'UA1.:11'U'lJei.:i~1u~1.:i'll~ 1-tlb~'UA1~1.:i 
ci1-:iV1i.i'11\l'Ufl'j"'lJ"il1'U1'U 

cs:. 1'Limruv1~f'lJ~1-:iiim'j":::v11\l:::~ei.:i'll~1iV1d~'WV1~eim'j":::~'LI1~1Pl1l..laqiqi1~1-:i ml.J'Vl1.:1V16'l1-:il\l:::~ei.:1Vlnb~'U 
A1.:11'Uv1ii ei ~ 'll~ 1.UV1d~'UV1~eimwlPl1l..laqi qi 1,!'Ub~CJn eJ'U V11nii b 'Vl~m vh 1~ lii-:il\l:::tl1m'll~ 1-U b~'UA1~1.:iv1~1CJ 
ci1.:J'Vli.i'1 

er. 1 'LinT~f'lJb~'WA1~1.:ici1.:iV1i.i'1 1Pl1l.J'IJ'j":::ml'!d 

cr.(9) 1 'Wmru~~1'lJ~1.:i'lJ~u~~~aqiqi1 rm.J'Vl1.:iV1m.:iii~'Vlfib1CJn1ei.:ib~'W~~1CJci1.:iV1u11\11n~~1LJ'j":::n'W1v1 
er.® A11l..lfo~~'lleJ'lJ'lJei.:1~~1LJ'j":::n'W6'l~6'l.:1\Pl1l..IG'i1'W \Pl11.J~1'W1'Wb~'W~ml.l'Vl1.:J'Vlm.:i11?1'Vln'll~1.Ulil1nb~'W v 

rl1-!!1'U'lJeJ.:J~f'lJ~1.:J 

v cr.m f11'j"Vff1b~'WA1.:!1'W'lJeJ.:J~fu~1.:i'll~1-tlb~'WA1{i'1.:iv1~1CJci1.:iV1ti1tl 'V11f1U'j"1f1fYJ1~1'lJ~1.:iii'Vltl~'W'Vl1ei 
~ ~ ~ 

.ri1'j":::~'W1~\?leiml.l'Vl1-:iV16'l1.:1 IPl1l.laqiqi1{i'1-:iv1hJb~mnub~'WA1{)1.:ici1.:iV1ti1 ml.l'Vl1.:1V1m.:iii~'Vlfiv11\l:::Vlnb~'WA1-:i1'W 
'lJei.:i ~f'll{i'1.:i 'll~ 1iV1tl~'WV11eim'j":::1Pl1l..la rui1..11~1.:i,!'W ti ei'W b~eiii b~m 'Vl~eilii.:il\l :::Vln'll~ 1ib~'Wri1{i'1-:iv1~1CJci1.:iV1ti1 

~ v v 

ti. .LJein1V1'U~V11m~ei'U 1 'lJ~nci11dnm1CJ6'l:::bBE.J~~'W1 1\1::: 11?1n1V1'U~ 111 'Waqiqi1~1.:i V11eiaqiqi1 ~1u'j":::n'U 
,, ' .. 

bb6'l1bb1Plmru 

(;')}. .:11'Uneil:'f1'1.:16'l:::w1mbi;:i:::'Vie:ie:i 11.J.:ifi' ~-:h{i'1.:ilil:::bb u.:i~1CJ b~'WA1.:11'W 1'IXIPl1l.lv1n1V1'W~111 m1CJt'l:::b€itJ~bbt'l::: 
' ' ~ V o I V I Q 

'lJ€lf11'Vl'U~f11'j"f1eJ6'l'j"1.:J'Vl1.:J'Vlt'l1.:J bt'll.J'Vl Iv 

G11'U.:11'Wne:i6'11'1.:il:'f:::'\"l1'UA'Ub~'W-LJ'1"ii'W'W f11'j"~1CJA1.:11'Ulil::: bb u-:i~1CJ 1~tK.:i \?lei hJd 

(;')}.@) ne:i6'l1'1.:11Ple:il.le:i'Vlnl'i''W w1e:il.Ju'W1~~'U - i;:i.:i 1~~1CJ1v1 cs:cr % 
' 

(;')}.I!> tle:J6'11'1.:ifl1'W'W1e:Jl.J~'U6'l:::'W1'Ubbt'l:::'j"116'l:::'W1'U 1'!X~1CJ11?1 cs'.o % 

(;')}.m ne:i6'l1'1.:i'j"11u'W1~ 'j"1CJf11'j"t'J:::b€itJ~~1.:i1 w1'e:il.Jf11'j"\Plf1bb~.:i.:11'U~.:1V1l.l~ 
bG'l~l\l b1CJ'll1ei CJfl'j"'lJll1'WIPl11.J bb U'\.J bbt'l:::~ruru1'Vl nu'j":::f11'j" 1'!X~1CJ11?1 ~ 

v v ' 

'j"11.J ®00 % 



- C9lb -

~- ~-ru~1.:i"il~#le:i.:1:5°'(91V11 :5°'(9lvJ1 bba~&\(91~.:iu1ml°l~e:i.:i'V!mti bLa~«tyty1ru"iJ-a1"il-a-8'11"1-a11\9l1:1Jm\9l-a~1'Wm:1J 
'VI 1.:i'\l!a1.:i LL a~ \9l1iJ bb 'W1'Vl1.:itl~ill\ rn-a &\ (91 ~.:i LI°! ~e:i.:i'V!m ti Lba ~~ t1J t1J 1ru&11'V!-run1-a..r('l"lle:iii '1'W'Wbba ~.:11'W ?11u1-a~tlln l°I 
61rn .:1?11m1'1lrn-a bba ~-r~1m'V!n"il zj.:i l°lru~ m-a:iJ m-aue:i.:i n'We:iu&lifo bb vi.:i'll1 &\ n1'\l!'W (9111b~e:i11Xm1ii?1~m n bba~m1:1J 

... ' 
tla e:i (91.il ti ~e:i m-a~ ty"il'a'1J€1'1 tl1'W'l"l1'\l!'W~ bba~ l°l'Wb~'Wb Vf 11'Wu~b1ru.:i1'W ti e:i ?1¥1.:i 

~11~1.:im"il 11X~.Yu~1.:i b ~ii b&lii m-a&l (91~.:iu1ti bl°l~e:J.:i'V!mti bba~~tyty1ru"il-a1"il-atJe:in b 'V!U€l"il1f1~ n1'\l!tJ(91 

111 'W:1J1m~1'WV1~mb m'Vl1.:iul)u~~n-a11111 'W1'fifl bb 'an b~ei b ~1..111"iJ~'Vl11 iX bn(9lm1:1Jui;ie:i(91.il'EJ~.:i:U''W 
I V ,c:;:i, ..d ..::ii o:::t. I I 0 .<::ii I 511 t/QJ V tJ QJ 0 

f11';jf1eJ?l ';i1'1?I~'l"l1'W'l.J';ib1 t'\J'Vl:IJ?I ~'l"l1'W b(9l:IJ€J tJ f1€l'W "ii ~(911 b 'W'W f11';j f1€JG'l';i1'1 f:..J';j'l.J "il1'1 \9l eJ'l"il (91'\fl 1G'l~'l"l1'W 
~ ~ 

brjEJ'1'\l!~eJ'Vl1'1brjEJ.:l\9l1:1J bb'l.J'Uba'IJ~ Ser/ oi:r-(9) zj.:i?11m-a'1-rutl1'V!i!nm-a'Vlf1'1J€1'1ti1'W'l"l1'\l!'W~'1J'W1(91 Hl!lo-cs::cs:: 1~ '\1!~€1 
' 

\9l1:iJ~e:f 11~1.:in1V1'W(91\9l1:1Jfl11:1Jlil1 b ll'W 'l"l~e:i:1J~.:it>le:i.:imT'il?1€l'l.J1?1bbm.hwfobn11Xm.i1 'W?lm'l"l~ bb ~'1bb ';j.:J bb61~'\.Ji;ie:i (91.il'EJ 
'U 'U 'I 'ti 

\9lae:i1?1-a~tJ~b1mm-li.:i1tJe:i~ 
~ 

?1~'\"l1'W b~:1J?l1'W~ b ll'W1if 'V!1e:i?l1'W~ b ll'W b '\/!~ n e:!fo~1.:i"i1 ~ t>le:i.:i-.5' l?l n1'a{e:i e:ie:i n'w°1?1.:1:1J e:iu1 iX nu 
~ 

b~1·ww1~'1Je:i.:ier11~1.:i ru ~zj.:ier11~1.:i"il~1~bb~.:i11X'Vl'a1u m'a{ei1?1eiile:i ?l~'l"l1'Wzj'1bll'W1if 1?1i;ie:i1?1 1 m-li15~(9lb?l1b?l:iJe:i 
~ ~ 

';i~\ilu~'W f11b u1..111f ~eifleit1n~1?111X'1eit1?11'W~ bll'W1lf eie:in rl1V1'¥u?l11..1~ b ll'Wflei'Wn~\9l'1Jei.:1?1~'\"l1'W b~:IJ~.:i'Vl:IJl?l~m .rr 
?11'W'\.J';i~neiu bfl'i.:i?1~1.:i 1 V1~ ~'¥'U~1.:i~ei.:i~(9lf11';i~eieiein 1 ~bll'W?1iiu~'1Jei.:ie:l-r'U~1.:i 

~ ~ 

?1~'\"l1m~tJ.:i V11ei'V11.:ib~tJ.:izj.:ier1''U~1.:i..r1?1?1¥1.:i~'W ~-r'U{)1.:ibll'W~1tJ~eieieimllt1?1iiu~'1Jei.:i ~fo~1.:i 
~ ~ ~ 

1'WLrlei1~vhm'i?1¥1.:i~.:itiei?1~1.:i mii'\.J'a~f111'1db?l~"il bUl?l f11'a"il'a1"il'a 1~ bb'11 

ii. .:i1'W'a1tJdbum1'Wmii.:i'U'\.J';i~mrutJ ~crbgjf mii'Vl1.:1V1i;i1.:i"il~-ruvl1?i'ruru1f:..ln~'Wm1?1 ~m~ei 
-----•••• -----•••·····•·•••• VIV 'tJ \J 

1~-r'Uei'Wil~.:iu'\.J'i ~m ru bba ~ b~'W'\.J'i~li\'1.:i11?1 'V!1ei 1~ -r'Uei'Wil~"il 1n fl ru~-r~ii'W l?ITI 1Xv11« ru ru11~ 
'I 'I d.9 (LI v 

C9lo. e:r-r'U~1.:i~ei.:iunu~b~mn'U J1V1unm'i'Vlf1'1.J'W'Vl1.:iV1m.:i \9l1ii~'Vl1.:i'a1'1lm'an1V1'Wl?l 
~ ';',,.J ' 

bl?ltlbfl~'11°1'¥1?1 
' ' ,, i./Q.I !V 21 I V ..::!:r1 QJ O QJ .c:il Q.I CV QJ .::ii 

C9lC9l. f:..l'i'U"il1'1\9lB'1f1BG'l'a1'1Vl'aB"ill?l'V11G'l1'Wf1'11'W bb61~'Vl'l"lf1'1l1fl';i11 l?l'l'W.-
~ 

(9)(9).(9) 

(9)@).\!l 

@)(9).Ql 

(9)@>.es:'. -····--·----··-··------------------------------------------------------------------------------------------------· 

C9lC9l.ct ----------------------------------------------------------------------------------------------------------------
@)@l.b ----------------------------------------------------------------------------------------------------------------· 

1 'W mill~ t>lei.:i-.5'1?1V116'1°1i!n.:i1mbi;i~~~ n-B'1fl'a11 ~fo~1.:i"il~l'i'ei.:i-.5'1?1'V!11 ~ bb'11 b?l~"ilmtJ1 'W cs:: er 1'W 
~ 

u'U~.:i bb~i''W'1'1'W1ii 1 'W6iruru1 bb61~"il~~ei.:i~l?l 1 ~m ~Vl1bba~bbG'l.:i?111.:i1?161ei1?1"il'Wtl1eiulnfl'U~lnfl\9l1iim'ibbnmru ei~.:i 
v v ' 

?1t11'W~~"il~neiG'l~1.:iV11ei~(91V11~1urn11..1 bb'1~~~n-B'1A'i11"il~l'i'ei.:i1~-rum1iib~'W'llB'U"iJ1n ~11{)1.:inei'W 
~ 



- C9le'll -

~1'U~1.:iih11.U1~~(?l'Vl1'rnEJ'U~Dl'lel'V'l'lJ'\.J1(?1 bl'l~'El.:!EJ'U1?11i!.UeJEJf111 l!:>,13'.'.oo Gil. Gil. ~i!6'1.f11'V'lb oU.:!1'U 1~~ 
1(?\mu'U'Hm'U\?11 viilvi~mJ(?lVI~ b uEJ'Um bb~11i1 Ln'U C9l ti 1(?\ EJ11'Ut°i.:i1'Ub~:wv11.:i1'U1?11:w6"qiqi1 "il1m'U ... : .... ~'U 'V'l~'El:w 
'V'IUf1.:!1'UoLJ'U 1 Vf ~1V11'U b ~1'Vl'Ll1~'1l eN m:wvi1.:ivim.:i b 'U f1111'l1 'Ul°):W.:!1'U~1.:i b vim ri'El6'1~1.:i'Vl~'El6'1~'V'l1'U 1?11:w6"qi ty1 ~.:i bb~ 
i''Ub~:w.:i1'U"il'Ubb~1b6'1~"il b(?lEJer1'U~1.:i b u'Uer'El'Elnr111-U~1mMEJ1 n'Utl1l1''U b~m 'V'l~.:i J1lJ''Wvi'1'El~'U r11'El~ 1 vi'1 r11"1leJ:w 

" " r11~1.:i bbfl~r11'11.:i L 1fJ1'1JeJ.:i'V'li1n.:i1'UoLJ''U~.:i ........... :-............ ~'U bbfl~~1u~1.:il?i'eJ.:i1'1.J~(?l'1JeJ'U 1 'Wmru~Ln(?ll'l11:w L~EJmEJ 
'Vl~'El'El'U~ b 'VI \Pl el'U bn (?l;}''U"il1fl m11 oU1f;) tl'U~ ~.:Jf\~11 1ii11m1:w b~ EJ'V11 EJ~'W "il~ Ln(?l~'W n'U b~1'VIU1~'lJ'El.:I fl':i:WVl1.:l'Vl'11.:l 

vi~eJ~1:wvi1~'Vlfl1.:i Lb fl~ L ~ eJ'l.J1~ 1EJ6lltJ'lleJ.:ivi1.:i·n6llm1 m:wi!EJviu.:i~eJ?l'1i1n-:i1'W Lfl'll1fim1l'l w~1~:w'W l?l~ ~ r:11. 

ol!:>oGnNl!:>C9ll!:> f1.:J1'U~ (9)~ mntJ11'l:W l!:>ctl!:>e11 m:wvi1.:ivif11.:i6'1.:i1'U~V1i"il~bbm '1l b ~m~:wb~ei'Ub'1J'Vl1'El~1.:i6"qity11?11:w~ 
..: 

b'Vl'UG'l:W\911 

C9ll!:>. b u'Wvi'Ll1~'1J'EJ.:i er·fo~1.:i"il~l'i''EJ.:i'1J'EJ(?l11 EJf1~ b~EJ (?\ bbf1~1?111wm'U6'1.f11'V'l-if 'El b Vl"iJ"iJ:S.:i'1J'El.:16'1m'U~~l'i''El.:iv11.:i1'U 
" " 

beJ.:irieJ'Un11~'U~eJ.:i'\J1~n1(?111A1 

C9lGY1. m1'\J1m1191f11.:i1'Uri'El6'1~1.:i 

m1'\Jfo11191f11.:i1'Uri'El6'1~1.:im:w6'11?11m1'\Jfo11l'l1~.:i1~'U1'U-if'El (9).cr "il~ti1m1m'Wn1ru~r11.:i1'U 
" ' ' ,, 

I V .i::!.il .c::t. ~ 

f1'El6'111.:lfl(?lf1.:J'Vl1'Elb'V'l:W'1J'U 

C9l. f111'1J'El b~'U b ~:w rl1.:11'U riei 61~1.:J m:w 6" ru ru1 bb 'U'UU-rm1 A11~il b U'U'Vli!1~'1J'El.:l er-r'U~ 1-'.l~"il ~ l'i' ei.:i b~ EJ f1 ~ei.:i 
v v " 

mEJ1'Un1vi'U(?l ~o 1'U i!'U~.:ibL~1'U~er-r'U~1.:i1~?l.:i:weJrn1m1(?161(?1Vl1EJ vi1nw'Un1'Vl'U(?ld1uLL~1er-r'U~1.:i 1ilil~vi5~ 
" ' " 

"il~b~EJn~'El.:ib~m~:wr11.:i1'Unei61~1.:i"iJ1ner11~1.:i1~~n~eJ1u bbri~mru~~11~1.:i "il~l'i''El.:ib~EJm~'Ufi'U"il1n er-r'U~1.:i 1vr~11 
'U 'U 'U 'U 

~1.:i~ LU'U~6"qiqi1~'U L~EJn L~'Wfi'U"il1n~-r'U~1.:i b(?lEJ L ~1 'Vl~'El 1 Vf ~nr11.:i1'U'1Jei.:i.:i1~ ~'El 1 u vi1ei 1 Vf~m~'U"il1nviGi'n'\J1~n'U 
~qiqi1 LL~1bb~mru 

®. m1~"il11ru1r11mru b~'Ub ~:wvi1eJf1 ~ Lbf1~ m1~1EJ L~'U b ~:wvi~m~EJn b~'Ufi'U"il1ner-r'U~1.:i m:w L~ei'U 1 '1l'1lei.:i 
" 

6"qi qi1 Lb 'U'Uu-rm1 A11~ l'i'ei.:i 1~-r'U m1m1"il6'1eJ'U bbrt~ b ~'U6lleJ'U"il1n~1tT n.:i'U'\J1~m ruLLfl~ 1 Vf~'El m1~"iJ11ru1'1JeJ.:i~1tT n 
..: ',, 

.:i'U'\J1~mruLU'LIVJ~'LI6'1~ 
' 



- (9)~ -

?1\;l'rn11'1.H'u11ri1 (?!ml"h K) "il~~ei.::iri.::iv1v11~i;luv1n1V1'Wvi11l:u1'1.Jbb~1b?1~"iJ(;l1iiv1n1V1'1.Jvi11l'LJ61rn'IJ1 ~ ~ ·~ 

V11eimt11'l.J1~t1~b1'11vlmii1~'(Jmt1eiein 1 tl 1vit1"il~ W?!m'(Jei.::ivi1.::i11'llm1v11~1~u 111 'l.Joif ei (9).c:r 
~ ' 

n1V1'1.Jvi1vr 

'Li ' ,, vft""' ., '\J"' 1" )~b.f1Vl'l1'Uf1'€l?!':i1.::lbb'1~\j\;l)YL'llf1'\.J'f!QJQJ1bb'\.J'\.J )U)11°11VI 

1 'l..!m':i~"il11ru1 b ~iiV11eJ'1V1':i1ri11"11.::i1'1.J..ij1.::ib Vim nei'f!~1.::i1 Vf r\'1mrumii?1\9l':i ~.::id. -
~ 

p = (PO) x (K) 

p 11ri1r11.::i1'1.J MeJV1'11 t1V11m1ri1r11.::i1m ll'LJ.::i1viv1"il~~ei.::i~1t11 Vf ~1u..ij1.::i 
~ 

PO 11ri11"11.::i1'1.JMe:iV1'11t1v1~1u..ij1.::itl1~ii'11~ V11m1ri1fi1..ij1.::i.::i1'1.Jbll'LJ.::i1vi 
~ ~ 

zj.:;i1~LJ 111 'l..!~'IJ'IJ1 bbG9'1 bbMmru 
' ' ' 

ESCALATION FACTOR Vl~f1~1tl cs:'.% biJe:i\'le:i.::ib~:l.IA1.::!1'1.JVl1e:i K = 
' ' 

mm~:iJ cs:'. % biJe:i\'le:i.::ib~t1nr11.::i1'1.Jfi'l.J 

ESCALATION FACTOR K V111~"il1f1?!\9l':izj'lbbU.::i\911:lJU':i~b.f1Vlbb'1~~f1~ru~.::i1'1.Jne:i?11'1.::ii;l.::itl 
~ 

d 
'Vl:U1~'VI @ ~1'1..!el1fl1'j 

~1'Ufl1f'11':i V1mt1fi.::i~1mri11 b'll'l.J ~v11m1 h.::ib~tl'l.J h.::i'l'm1u1i;i Vle:iwn Vlwn V1e:i'l.J1~'ll:1J 
' B\;ll~'l.Jvi1 V:l.lb'Ub'llti:iJ ?11~11t1tl1 h.::imV111 ri~.::i1'?1vi h.::i.::i1'U ~1 bll'U\'l'U bb'1~LVfV1mt1ri11:1J11:1Jfi.::i 

' 
(9). (9) 1 vHh bb'1~e:i1m1u11"iJuti.::i?11t1 ba.J'l.J'11V1'11t1 bbM1:1.h1iiti.::iV1~eJ bb tli;i.::i bb'1~1~uu 1-WY11mt11'l.J'l.J~b1ru 

(9). © tl1~'\.J1'1Je:i.::imri11rn1"iluti.::ivie:i bil'U'11V1'11t1 bbM1:iJ11:1Jfi.::i1~uu'\.J1~u1mt1L'U'l.J~b1ru 

C9l.m 1~uuvie:iV11e:i1~uu?11t1M1.::i ~ ~~viV11e:iru.:ie:i~"l'U?i1'U'IJmmri11 b'll'U vie:i'\.J1ummPi vie:in1'l! 

?11t11-WVl1611V11ubri~e:i.:iu-rummPi ?11t1~e:iVl1 "1'1 "1 ,, ,, 
C9l.cs:'. Vl1.:J1~'\.J1tltJ1'1JeJ.:JeJ11°111"il'Ufi.:JVl1.:J1~'\.J1tltJ1.f11tJ'UeJf1 

(9).c:r ?i1mh~ne:iu~'11 b ll'U~1V11umri11 bO¥l1~?i1'U~~vinue:i1ri111vit1\'le:i.::i?11'1.:iV11e:i'\.Jwne:iu ¥l1'e:i:1Jnum1 

ne:i?11'1.::imri11 bb~1:iJ11:1Jfi.::i bri~e:i.:i~mVJ1mri ~e:i.:iiJe:ini;ivltl'1mu1~ne:iuV11e:i~vi~.::i b 'li'Ll ~-W'Vl bri~e:i.:irie:i:1J~1 bl'le:i1 

Lri~e:i.::i?1utl1 Lri~e:i.:iu1ummPi wvii;i:iJ "1'1"1 
~ 

(9),\;) Vl1.::lbVl11€l'\.JeJ11°111 ~'U(l:IJ ~'U~f1 i-i1.:J"il1f1€111°111 1viti1eJ'l.J1:iJbn'U m b:IJ\911 

1-ii~IPl':i K = o.klct + o.G><t It/lo + o.G>o Ct/Co + o.cs:'.o Mt/Mo + o.G>o St/So 
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"' "" 'Vl111fl'VI w .:J1'Wfl'W 

.::a. .::f ..::.. QJ4 Q.J.:::r. v.,,.. .r:::::rl QJ.,,.. 
w.G> .:J1'Wfl'W 'Vl:l.J1CJtl\I f11'j'1J~~'W f11'j\?lf1~'U f11'j'\.J~el~~'U f11'j'1J~'Vl'U1~'U f11'jbf1~CJ'U~el~~'U f11'j'1J~ 

' ' ' 
- m.1u~ei'~bbu'U bzjei'U A~e:i..:i ri''UA~ei.:i ri'wr'UJ1 ri''Uvi1\I ~\ltilei..:i1oilbA~e:i\l~m bA~e:i'li'ie:in~'ll5u~ 

~1V11'u mdti:w ~'LI 1 Vl'Vlm CJ A11:w '1'..:i m w:w ~'UV! ~e:ivid1 CJ'Vl~e:i1 ?l~ ~'LI vlii md muA:w A ru?i:wu~'ll ei\11 ?l ~ 
'I 'I 'I 'I 

~ <::iii.I 0 O::..r::::ii ~ <=! CV I') 5JV d QJ d C:ri cl 51 ';:'151.1 d 
'U'U 61 bb~~:W'1Jelf11'Vl'W~1Df11'H1:W 'j1:l.JV1\l:Wf11'j'\.J~€l~ bb 'U'W b~CJ b'll bfl'HJ\I~ m bfl'jeJ..:J:WeJ n~ b 'V'JeJ b 'VI b~:W1\?l'jj11'W\?11:WV1 

n1V1'U~ 11 b 'lim~ t11 nrn1'U rie:i?i~1\lti'U'U'Vl~e:i b zj e:imm'IJ<j~VJ1'U 

~\I .Q'b VI ·n :w fi ..:i \11 'U 'll d ~ b.f1 vi EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb~~ SHOULDER 

botl~l'ld K = 0.6110 + o.G>o It/lo + o.cro Et/Eo + o.wo Ft/Fo 

w.w .:i1'W~'Wb~EJ.:i 'Vl:l..11tJfi.:i -:J1'U~'U'll'W1~ b V1qjtl1mb~tJ..:inmtJ'U-5'U 1 Vlbll'UWbUtJ'\.J "il'W 1~A111l'Vl'U1~~e:i.:imd 
1~ tJl tJ'lie:i.:i11.:i1~V111.:i~'W 1 Vlqj "ii~ bb61!11 ~1 tJ~'W ~e:itJ V1'1e:in11 W1J'U1~ ~1-:i 61 bb~::V111 Ell VI b~ii'li-eN11.:iilmdA1u f.)11 

Aruaiiu~'1Je:i.:i1?il'l bb~::iioii'ei n1V1'U l'li'TI'llilu~11'1tJ1 .if bA~e:i.:i~ m bA~e:i.:ii'i e:in ~ V1'1mb 'j-:Jfl'U bb~:: 1 Vl'VlmtJ A11m111 fi'l.:i1'W 
' ' ';',.J 

~'U~.:i .:i1'U~'U b~tJ.:i m bb m V1'1e:i\11'W~'U 1 Vlqj~ii~ n"t;-ru::A~1 tJA~.:in'U b ~ffue:i.:i tl'Wf11'jtl l'l b61!1::~..:i'Vl~1tJ'lle:i.:iml'l 1?1~.:i bb~:: ,, 
,, 0 0 

V1€l-:J~1'W1 

t-if~l'l1 K = o.CS::o + o.wo It/lo + o.wo Mt/Mo + o.wo Ft/Fo 

w.611 .:i1m1i11::-a::b'Ofl'iii'W 'VlmtJfi.:i .:i1'Ub"il1~d::b Ul'l~'W~11 'll 'j::tJ::V11.:i'll'W~1tJ 1 'll - n~u 'IJ<j~mru 
1~bn'W iv n1~b11\911 tJm1'tJ.:i1m"il1::1::bul'le:i1ii.:il"1~.:i~e:i.:i1'1i'b'Vll"lill"l~'Ua.:i ' ., 

botlli'll'l'i K = o.CS::d: + o.G>d: It/lo + o.G>o Mt/Mo + o.wo Et/Eo + o.G>o Ft/Fo ., 

d 
'Vl:W1fl'VI 611 .:J1'U'Vl1-:J 

611.G>.:J1'WN1'V11.:J PRIME COAT, TACK COAT, SEAL COAT 

botl!i'l!'l'j K = 0.6110 + o.cs:'.o At/Ao+ o.wo Et/Eo + o.G>o Ft/Fo ., 

611.w.:J1'W~1'Vl1.:J SURFACE TREATMENT, SLURRY SEAL 

1-U~m K = 0.6110 + o.G>o Mt/Mo+ 0.6110 At/Ao+ o.wo Et/Eo + o.G>o Ft/Fo 

611.611.:J1'WN1'V11.:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

1-ifal'l-a K = 0.6110 + o.@o Mt/Mo+ o.cs:'.o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo ., 

611.cr .:i1'WN1fl'W'WfHl'lJn~l'lbli'l'im 'Vian Vim tJfi.:i thti'U'W l"l e:i'Un~l'l~1 'li'ba1ii b VI~ n ~.:i'll1::ne:iu~1tJ1?1:: bbm.:i 
"' v ~ ~ v .o::!:l .,,.. w: ..::9 w: .::f 

b'Vl~f1b?l'UVl'rn\9l::bbm-:Jml'lb'Vl~f1f1mb'll€lil\9ll'l (WELDED STEEL WIRE FABRIC) b'Vl~flbl'leltJ (DOWEL BAR) b'Vl~tltJl'l 

(DEFORMED TIE BAR) bb~~'je:JtJ~€l~1\16'] (JOINT) ~.:i-d'1Vl'VlmtJAJ1iJ'j1:Wfi-:Jbb~'W~'Wl"lel'Utl~\9lb'ii'l'1m'Vl~tlU'1b1ru\"leJ 
a::vn'U (RC. BRIDGE APPROACH) ~1tl 

1-il~\91-a K = o. 6110 + o.G>o It/lo + o.611d: Ct/Co + o.G>o Mt/Mo + o.G>d: St/So 
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• ~ .t::::t ic::t. ~ '°"' 41 c::ii"""' aocv 
m .&: -:!1'U'Vlel'a:!'U1tl'U1 Fl eJ'Ufl'a91 ba'a-3.I b 'Viamba~.:iTu ue:ivm Vim ti fl.:! 'V1 €ll°l €l'U m l'l b6'113.I b Vl'1fl?11mu.:i1m~u1 ti 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:11'U11.:i1~u1t1tl11°1€l'Ufl11'lL6'1~mVlafl .:!1'UV111111°1€l'Ufl11'1 
"""'a ~.,,., ~iv d.,,.. c:.: .::ii .c::it. a 

L6'11i1 L Vl'1 m1.:i1~u1t1'U1Lbri~u1b1rum vil°le:i6'1~'V'l1'U ·niim.:11'UU€l'V'lfll°l€l'U ml'l b6'11i1 L Vl'1fl Lbri~.:11'Ul°l€l'Uml'lb?11ii b Vlri fl 

~'U~i'.i~tlbbUUbb'1~~fl~ru~.:11'Ul°l~1t11°l~.:in'U b'li'U .:!1'UU€l~fl (MANHOLD) v1e:i-S'e:it16'11tlb'V11M'V'lvl v1e:i-S'e:it16'11t11vHh 

Lll'U~'U 

'1.-ilai;i-a 
" 

K = o.m&: + o.wo It/lo + o.G>&: Ct/Co + o.G>&: Mt/Mo + o.G>&: St/So 

m.b -:!1'U bFl'a-:!a~1-:!FI fil'U fl~9lba~3J b'Vi~ nbbi'l:!-:!1'Ub~el'Un'U91~-:! Vli!1t15.:i 6'1~'V'l1'Ul°l€l'Ufl11'1 b?l~:!Jb VI~ fl 
bl°l1.:16'1~1.:i:jj1'U'j1fll°leJ'Ufl~\9lb6'1~:1..lbV!~nl°l€l6'1:!'V'l1'U (R.C. BEARING UNIT) vleJLVl~tlill°l€l'Ufl11'lb6'1~:1..lbVlafl (R.C. BOX ... 
CULVERT) V1e:ii;1.:itl111°11.:16'1~1.:ll°l€l'Ufl11'1L6'1~:1..lb Via fl b zj€l'Ufl'U\9l~.:!l°le:J'Ufl~\9lb6'1~il b'V!afl vl1b Vit1rn'1e:il°le:J'Ufl1m6'1~m VI~ fl 

~ I V cl .dd CV !1J 4 Q.J 

LL'1~6'1.:ifle:i?111.:ie:i'U'Vlil'1fl~ru~1°1'11 t1l°l ri.:i fl'U 

'l.oilai;i-a K = o.mo + o.G>o It/lo + o.G>&: Ct/Co + o.wo Mt/Mo + o.w&: St/So 
" 

m.ei1 .:i1'U 1Fi-a .:ia~1.:ib'Vi~n V1mt15.:i ?1~'V'l1'U LV1~ncl1V1-rul°l'UL~'U~1i1f1'U'U 1m.:ib vt~ fl611V1-ru ~~~.:iu1t1 
1il111il1'll'Llvi bb'll1'U6'1.:i b6'111 V'lYJ1Lb1.:16'1.:i b6'111'Vlt1 b6'111'V11VI1"1tl V1'1e:i.:i1'U 11°11.:1 b Vl~fl~'U~ii~ fl~ru~1°1~1t1l°l~.:in'U bb~1l.l 

'IJ 'IJ ' 

11ii'1'.:i.:11'U~~~.:i L?1111°11.:i bvtafl6'11t1cl.:i'lle:i.:im11 V'!Yl1~1mJ~l'l bb 'Vi.:it11~b 'V11"1b 'Vlt1 

'l.oifai;i-a K = o.w&: + o.G>o It/lo + o.o&: Ct/Co + o.\Do Mt/Mo + o.~o St/So 
" 

'Viil'JVlvi <£ -:!1'U"Ua'l.h::'Vl1'U 

<£.&: .:i1'UF1eJ'Un~i;i\:i.i-a1m'Vl~mba::F1e:i'Un'ii;iVl1VlF1aei.:i V1mt1~.:i .:i1'Ul°le:i'Un11'1L?1~i1Lvtafl~~flcl1'U 'll€l.:I 

L Via ne:ie:i fli11 Lbt1 n A'1 m ru ~1.:iV11n'lJe:i.:i.:i1'U ~1 t1 V11.:11::u1t1tl1~'U V1'1 e:nn l°l11'lli;:iu1~'Vl 1'Uu1~ fl e:iu'lle:i.:i L zje:i'U 
d .. 
"lf.:lil ,, 

Q.J I d Q.J I I Q.J 

6'1qjqj1bbtlfllil1tlbU'V'l1~.:!1'Ul°l€l'Ufl1\9l~.:!flJ;'l11b'Vl1'U'U 

'l.oif~i;i-a K = o.<£0 + o.G>&: It/lo + o.w&: Ct/Co + o.wo Mt/Mo 
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Q,I .c:I d 0 dt Ila.I Cl.I Q,I "I II OJ 0 s t A ti 
Vl"lf'U11Fl1'VIFl1'U?ru~rn.1~~l'rn~nm1QJQJ1Wuutl-au11F11 bfi 5lVl'Vl16ll'IJVIVn"a::'Vl-a1.:i~1ru"lm 

K = ESCALATION FACTOR 
... "" "' ... y - .:, 11 tl ti "I "" cl...J ' It = Vl"lf'U'a1F11VJ'U'aYIFl'Vl'Jb "lJB.(I 'a::b'VIA L'UbfleJ'IJ'Vl·i;i.(1{11'1Jbbl'!a::.:i1vi 
G.l.tei llA'f ~'1 GJC:I d.:::.. 

lo = Vl"lf'U'a1F11VJ'U'a Ll1Fl'Vl1 Ltl"lm.:itl-a::b'VIA b'UbfleJ'U'VlbUVl"IJeJ.:itl-a::mvi-a1F11 
CV .c:I .c:I ti ~. CA d I 

Ct = Vl'U'l.!'a1f'l1611b:!.J'Ul'l b'Ubflfl'U'Vla.:i.:i1'Ubbl'l~~{l'Jl'I 

Co = ~"lfU'a1Fl161ibit'U~ 'l.'Ub~eJ'UviLuvi611ei.:itl-a::ml'l'a1fl1 
Mt = ~"lfil-a1F111'avirieia~1.:i (bh1i1LV1amLa::61iLii'Y~) 'l.tib~ei'Yvia.:i.:i1'1Jbb~a::.:i1vi • 
Mo = ~"lfil11F111'aV1rieia~1.:i (b.h1itb'Vlamba::61ibit'U~)'l.'Ub~ei'UvlbtlV1"11ei.:itl-a::n1V1-a1F11 • 

CV .c:I A 6J C:I d I 

st = l'l"lf'U-a1mb'Vlan b'Ub\9lt1'U'Vla.:i.:i1'1Jbbl'la::.:i1\9l 

so = ~"lfil-a1F11b'Vlan 'l.'Ub~ei'YvlbtlV1"11ei.:it1-a::n1\9l-a1F11 
Gt = ~"lfil-a1mb'Vlambt:-i'L!b~auvi~~l'!'l.u·1.h::b'VIA 'l.'Ub~eiuvia.:i.:i1'1Jbb~a::.:i1\9l 
Go = ~"lfu-a1-a1 bbt:-i'Ub 'Vlam~auvi~~l'l 'I. 'Utl-a::b 'VIA 'I. 'Ub~ei'Yvlbll\9l"11ei.:itl-a::n1\9l-a1F11 
At = ~"lfil-a1F11bbeia~a\1 'l.'Ub~ei'Uvia.:i.:i1'Ubb~a::.:i1V1 
Ao = ~"lfU'a1fl1bbeJ!il~a\1 'l.'Ub~eJ'Wvlbll\9l611t1.:ith::n1\9l-a1F11 
Et = ~"lfil-a1F11LF1~ei.:i-:5'mbba::u~.nru,; 'l.tib~ei'Yvia.:i.:i1'Ubb~a::.:i1V1 
Eo = ~"lfU'a1fl1bfl~ei.:i-:5'mbba::u~.nru,; L'Ub~eJ'Yvibll\9l611t1.:itl-a::m\9l'a1F11 
Ft = ~"lfil-a1mil1~'U~b"11aV1i1'UL~1 'l.'Ub~ei'Yvia.:i.:i1ubb~a::.:11\9l • 
Fo = ~"lfil-a1mJ1~'L!~b611a'Viit'Ub~1 'l.'Ub~eJ'Yvibtll'l"11eJ.:itl-a::mV1-a1F11 • 
Act = ~"lfil-a1F11'Viei61ibit'Ul'li.a~u 'l.'Ub~ei'Yvia.:i.:i1ubb~a::.:i1\9l 
ACo = ~"lfu-a1F11'Viei61ibit'Ul'lba~'W 'l.'Ub~eiuvlbul'l"11ei.:it1-a::n1\9l-a1F11 
PVCt = ~"lfU'a1fl1'Viei PVC L'Wb~eJ'IJvla.:i.:i1'1Jbb~a::.:11\9l 
PVCo = ~"lfU'a1F11'Viei PVC L'Ub~eJ'Wvibu\91611eJ.:!tl-a::n1\9l'a1fl1 
GIPt = ~"lfil-a1F11'VimV1anmua.:in::a 'l.m~eiuvia.:i.:i1ubb~a::.:i1\9l 
GI Po = ~"lfil-a1m'VimV1anei1ua.:in::a 'I. 'Wb~eiuviLu\9l"11ei.:it1-a::mV1-a1F11 
PEt = ~"lfU'a1fl1'VieJ HYDENSITY POLYETHYLENE L'Ub~eJ'IJvta.:i.:i1'1.!bb~a::.:i1\9l 
PEo = ~"lfu-a1F11'Viei HYDENSITY POLYETHYLENE 'l.'Ub~eJ'IJvtbUl'l611ei.:itl-a::m\9l-a1fl1 
wt = ~"lfil-a1F11a1a1wvh 'l.ub~eiuvia.:i.:i1'1Jbb~a::.:11\9l 
Wo = ~"lfil-a1F11a1a1'V'lvh 'l.'Ub~eiuvtbll\9l"11ei.:itl-a::n1m1F11 
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~5n1':if11'W1ruvi1-Unu~rutU1bb'U'Ucl.J-ru':i1f111~ 

C9l. m"J1°11'U'Hwvt1r11 K "i11tw1m ~rnJ~n~ru~.:i1'Ui!'U6'l 1moff~1L'1'1l~'1li1".i1!0111'?1\9lnei?1~1.:i'1Jei.:im~vi".i1.:i 
~ I ' 

~1ru'1l~ b\9lt1boff~1'U'lleJ.:iu l!:l<rmo bU'Ubflru'Y11'Um".irhmru ... 
1!1. fl1".irl1'W1ru 'Vl1rl1 K ci'1w~''lJ mruvliJ .:!1'U rl€16'f ~1.:!'Vl'11tl'll".i~ bflVl".i1lJ€1 tj1'U?lqiqi1 b~ CJ1tl'U"il~ l'i'ei.:i bbCJ fl 1"11 

nei6'f-r1.:i bb~'1~tl".i~bflVlb Vf'il\9l b"il'U\9\1l.l~fl~ru~'1Jei.:i.:i1'Ui!'U m1~1Vt6'feJ\9l!"l~ei.:iti''lJ~l'l".ivl1~r'h'Vl'LI\9l11 
m. m".irhmruvt11'11 K n1vt'W\9l1m-ifvil"l'Llt1l.l m ~1bbvttl.:ivini'Lil'leJ'U b\9lt1b.lilm".iu\9lbl"l~Lrn~n1vt'LI\9l1Vfvh 

' 
b'1'lliKl.lw'U5 (b tJ~ti'lJ b Vit1'lJ) 1 Vf L U'Ut:.J'1ci'1b ~"ilnei'W bb~1~.:itl1t:.J'11i9~tfl tJArun'lJ~1 b'1'll!01.:!.yjV1.W1 b'1'll~l.lw'U5,!'LI 

~ 

cs:. 1 Vf~"'il1".iru1b~'Ub~l.lvt~€1'1m1!0111'11.:i1'U "i11fl".i11°11~e:f1'lJ~1.:iv\'1?1rnru1\9ln'1.:in'lJe:l11~1.:i b~€1A1 K 1'11l.l 'U g~ Cl.I \I 

~mci'1V11''lJ.:i1'U nei?1~1.:ii!'U 1 1 'Ub~€1'U~ci.:il.!€1'lJ.:!1'LiiJl'i1LtJ~t1'Ubb tJ'1.:i1 tl"i11nl'11 K 1 'Ub~€1'UbU\9l'1l€1.:itJwmm1!011 
l.!1nn11 cs:% <ff'W1tJ 1\9lt1tl'1bu~1~6-i1'U~bn'W cs:% m1°11'U1rutJ1'rn~l.!Vl~€1'1\9lA1.:i1'Ubb~1bb~mru <1\9lt11~~\9l cs:o/o 
bb ".ifl 1 Vf) 

er. 1 'Wm&.yje:Jr'lJ~1.:i 1~6'f1mwv\'1m".ineJ6'f~1.:i1 Vf Lb~1 b?l~"il \9l1m~t1~nm1 'U?lruru11\9lmll'Wm1l.J~{;l 
~ ., ., 

'll€1.:ierr'lJ~1.:i 1'11 K \9\1l.!6'f\9l".i~1.:i6'l ~"il~tl1m1m'Wm".i1°11mrul'11.:i1'U 1m-ifri1 K 'lJei.:ib~€1'U?1\9lVf1t1\9\1l.Jmt1~w.ru1 'Vl~€1 cu \I I q <i ... u 

1'11 K 'll€1.:!b~€1'U~?i.:il.!€1'lJ.:!1'U"il~.:! bb~1bb~111"11 K ~11\9l"il~i11'11timlfl11 
b. m"J~1m~'Ubb~'1~\11\9l 1 Vf ~1t11'11~1\I \11'U~err'lJ~1.:iv111~ bb~'1~\11\9l ml.l~ruru11 uneJ'Uci1'Ul'11.:i1'Ub ~l.J 

~ ., ., 

V!~€1A1.:!1'U'1\91'1.:! ~\l"'il~A1'U1ru1#1~mll€1Vl".i1'lJ~'Uil".i11"111'?!t'ln€16'1~1\I ~\ltl1l.!1A1'W1WVl1A1 K 'lleJ\lb~eJ'U~ci\ll.!€1'lJ\11'U 
' 

\11\91,r'U "l b U'U~bb U'U€1'Ubb~1 bdeJl°l1mrub~'Ub ~l.l 1~ Vf'lleJvl11°111l.l\9l fl'1.:Jb~€1.:Jfl1".ib~'Unucl'1irn.:iutJ".i~mru 
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'U'Vlil1:.1111~111rnm11-a'IJ-a~n1~'a1f11Bb~n'Vl'ae:Jiln~ (e-bidding) olie:i G>.b 

"N'bi=1'1.rn-a1A1vlii Nt=i'll-a~ 1v"ll'll~·n1n'IJ" 'Vlmt1m1:u-l1 LJf'lf'll;'lun:umV1~eiiJ~uf'lf'll;'lvi 1,-U'11,6'1'Uei'j1f'111, ¥lei 
'U q q 

~u~1.:i1 'Urn1u1~:u1i'l~1.:i'llei.:i m:u 1, U'W~ii?i1'W 1~ 1,~ t11lJ11 l\9lt1vi1.:i m.:iV1~eivi1.:ieJ'ei:u1 'Ufl"il fl1'j'lJeJ.:!'Uf'lf'l1i'lu11:umV1~eiiJ~ 
'IJ 'IJ q 

.. .J ., ..... ., 'l .1 ., 1 "" ... 
'Ufllf'l'G'leJ'WVll, 'lJ1 J,6'l'UeJ'j1f'l1l 'V'lm'U"il1.:! b 'Ufl15u5~11a"i11.:l'lleJ.:!m:U 'Uf'l111 bMtl1 fl'U 

q 'IJ 

rn1:iJ~1'Ub~b?lt11lJ11b\9lt1Vl1.:!\911.:!'Vl~eJVl1.:!eJ€l:U'lJ€!.:!'Uf'll"ll;'l65511M1'Vl~eJiJ~'Ul"ll"ll;'l~.:lfl~11oiJ1.:J~'Ub~bbnfl15~ 
q q 

u A f'll;'lu11:u\911V1~eitl ~u Af'la~.:ifl~11iif'11111G111~'U6n'U 1 'Wi;r fl~ru~~.:i ~ei 1 ud 
q q 

(@) :iJf'l1111G1:u~tJ5ntJ1m<u.:iu1V1111\9lt1~:5'l9lrn1 ~'Uci1tJ~:5'Mm1 m1:um1~~\9lfl11 ~u'1V111 'Vl~ei~ii 
'U 'I 'U 'U 'U 'U 
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