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via. fl:W. 'Via. fl:W. 



- Iva -

1R-a~n1-a _____________________________________________________________________________________________________________________________________ _ 

-a1tJn1-a-Wa~V1~e:iR-a.Orusn'vft -ii!. u 1R-a~m-a • • 
bbN'Un1'a1 .u-wa~vt N~~.fl1tJ 1 utJ~~ b 'VI A • 

0 ... 

Vlt.btJ tJ~mru 11fl1~eJVIU1tJ bll'Ub~'U 
... ... 

mwiu 11tlfl11 'V'l?IWI 'V'l?IWI 
' ' 

(U1'Vl) (11ll) 1'1.J'lh~b'Vll"I ~1~tJ1~b'Vll"I 

(9) 

Iv 

m 

ct 

er 
11l! 
... 
el\;111 (9)00 {l'))o mo 

(~mm~) 

i;i~zjei __________________________________ ( ~rff qiqi1 ~1 tJ ~1'u~1~) 

(_ ____________________________ _) 

V1mm VI\;! l°lrff ruru1lil~~ei~~wiv11 bbt:-itJm11oif~?twi~t:-i~(;J.fl1tJ1 tJU1:! b'Vll"lb~tJeitJn11~ei tii;i:! bo '1lml!i;il°l1~1.'lwi~lil~ 1 m tJ 
'U Q,I QJ 'I cu 'I 

~1tJnei?1~1~~~V1lJWJ(;J1lJiffqiqi1 mti1 tJ bo 1tJ tl'u5wi1i11n1tJi;i~ml.11tJiffqiqi1 



"' ti "' "' be:inaTm'U'l.J'V11me:inaT~ ':i~n'J~':i1fl1:ij1.:I "llB G>.~o 

bbN'Ufl1':i1 .fib 'Vi~fl~N~l'lfl1El1 'Utl':i~b 'Vlfl (ti1i'.j) 

ti 
ii d cvd 

':i~n'J~':i1fl1:ij1.:ibfi'l"ll'Vl _____ ~n.ebi. __ {O)ID/J~~-'P.--.fi'l.:i'J'U'V1. ___ .®..!.0> ___ ~~'.1f.l.3,1 ___ ~-~~--------

l'l1':i1.:lfl1':i-:ij~v11bbN'Un1':i1ilb'Vl~n~N~l'l1utl':i~b'Vlflb'VlEJ 

bfl':i.:lfl1':i ___________________________________ _ --------------------------------------------------------------------------------------------------·· 

0 ... 

Vlti'W tl~mru "' "' m~u ':i1Clfl11 b Vlii'lfl b Vlii'lfl 

1u'lh~b'Vll"l ~1..:itl':i~b'Vll"l 

@) ~'l.I 

Iv 
... 

\9l'l.I 
... 

Q1 \9l'l.I 

cs'. 

er 

·rn.1 
... 

'e:l\9111 

(~mm~) 

.::!ii I QJ e:J Viti V 6'1..:!'ll'e:l. _________________________________ (~?lqjqj1 1CJ~':i'U"il1.:J) 

(_ ____________________________ _) 

Vlmtlb'Vl\91 ~Gl'ruru1"il~~e:i.:i:(l~v11bbt:.J'l.lfl111oUb'Vl~fl~t:.J~\9l.fl1t.11utl1~b'Vll"lb~'li'-e:it.1n11~-e:it.16'l~ rio '1l-e:J.:Jtl~mrubVl~n~~-e:i.:i1-U " ~ ~ 

~.:i'Vlii~mi1Gl'ruru1 mCJ1u bo 1u 'W''Litl~"il1ni'u6'l.:iu1ii1uGl'ruru1 
Q.I Q.I v Q.I 



. ______________________________________ .; ________________________________________ . 

<9l. 1'611?l~1<U'l'l1iJ'l!tJbbvi\IU'rnfl1131tb~fl1\?1111'11~b~fl'Vl'HJtifl61 ( e-biddino) d ~b61'Ufl111'11~fl\I 
' :;, 'U 

1<U'1611?l, ru bb'Vlci\l~iJrirum'V'l~mii'Vl1\IV1~1\lb~'Vl\?l~eJ\lb ~'U'llfl'Ubb~1 ~\leJ1"ilV!1 b~"il1flbb V!ci\1161\?l bU'U'VlU1~'1leJ\I ~1u~1\I 
' ' 'U 

~"ii~~ ei\1-;ij l?l'Vl1m ~1 b ti'U m1 bfl\I b\?l tJ mii'Vl1\l'Vlm \I \9111"il61eiu bb~~ 1mei.:irirum'V'I 
' 

m11~rnb 'Vlci'1161m ll'Um1bb'U~t11111'11iiri11ii 1 m11rinei'Ui!'U ~1u~1\l"il~~m U'Ub 'Vll'l b ~fl'Ul?l m1ii1'u~l?l'lleiu , , 'U , 

11?l 1 'llfl\ll'l'U 1:iJ1~ m1?lu bb611\l'Vl1 bb V!ci\11611?ll'l1iJi1fl 1f\ 11 b U'UV1u1~'1lfl\1~1'u..ij1\l~"il~~ei\l..ij l?l'Vl1 \9l1iJl'lrum'V'I bb~~~fl~ru~~ 
, g~g~ 'U , 

tl1'Vl'U\?l 

b 'Ufl11\9l11"il'Vl\?16'lfl\ll'lrum'V'l1611?l\9l1il11tJ6'1~ b~tJ\?lU1~fl1131bb 'U'UVI1tJd fl1il'Vl1\l'Vl6'11\lb:iJ1'u~l?l'llfl'Ub 'Ul'111il 
' ' b~t.JV11tJ L\?11 ~ bn\?l~'Ubbn!?i'1ei~1\l~?i\lm 1 Vfm1"il'Vl\?16'lei\I 

m. 1'Wmru~~1u..ij1\lul)u~ ~l?l6"ty qi1~1\I mii'Vl1\IV16'11\liJ~'Vl°TI~"il~Vi'm~'Ul°l1 \11'U'1lei\I ~1u~1\l'lll?l 1-U'b~'Ul°l1~1\I 
ci'N'V1~1-:U'Ul'11'U-:6'1'U1'U 

cs:. 1 'Wmru~~1u~1\liJm1~~"il~ ~eJ\l'lll?l L oU'Vld~'W'Vl1eim1~~'U Ll?l \9l1i16"qiqi1'<il1.:i mii'Vl1\l'Vl6'11\l"il~~ei\l'Vlfl b\l'Ul'11 

\11'UVinei~ 'lll?l 1 <U'V1d~'UV1~eim1~\9l1i16"qiqi1i!'Ub~tinei'U 'Vl1fln b 'Vl~eJ b vh 1~ l5\l-:u~t11m'lll?l 1 <U'b~'Ul°l1'<il1\1~~1t.Jci1\IV1u1 

er. 1 'Wm1-rub~'Ul°l1~1\lci1.:iV1u1 \9l111u1~m121d 
er.@ 1 'W mru~ ~1u'<il 1\lul)u~ ~ l?l6" qi qi1 mii'Vl1\IV16'11\liJ~'Vl°TI b°1tJ fl~ ei\I b~'U~~1 tici1\IV1u1"il1 fl~ ~1u 1~ n'W 1~ 
er.® 1'111ii1'u~l?l'lleJ'U'1leJ\1~~1u1~ n'l.!'1\?16'1.:J l'l1ii?i1'U l'l1ii"i\'1m'U b~'U~ mii'Vl1\IV1~1.:i 1~Vi'fl'lll?l L-li"il1 fl b~'U1°11 

\11'U'1leJ\1~1u'<il1\I 
'" cr.m m1Vi'rn~'UA1\11'U'1leJ\1~1'u'<il1.:i'lll?l1<U'b~'Ul°l1'<il1.:i~~1tici1\IV1u1d V11flu11fl!Ji1~1'u~1\liJV1d~'W'Vl1eJ 

.n11~~'UL\?l~eJfl1ii'Vl1\IV16'11\I \9l1i16"ruru1'<il1\1~1:iJL~mnub~'Ul°l1'<il1\lci1.:iV1u1 fl1ii'Vl1\l'Vlm\liJ~'Vl°TI~-:u~Vi'flb~'UA1\11'U'1leJ\I 
~-'ru..ij1.:i 'lll?l 1 oliV1d~'U'Vl~Bm1~ mii~~ru1..ij1\li!'Unm.i b~eJnb~m VJ~eJ~\1-:u~Vi'fl'lll?l 1 -li'b~'U1°11..ij1\1~~1tici1\IV1~1 
'U v v v 

b. .LJein1'Vl'U~'Vl1m~ei'U 1 '1l~flci11dnm1ti6'l~b~ti\?l~'U1 "ii~ 1~n1V1'Ul?l 11!. 'Wi1qiqi1'<il1\I V11eii1qiqi1 ri1tl1~n'U 

bb~1bb~mru 



- l!'.lm -

b"ll. -:i1'Wnelii11'1-:iii'1:1'\l'l1'Wbrn~vlelel h1-:if1 ~11{)1-:i"il~ bb u-:i~1t.J b~'Wl°11-:i1'W1Vf1?rn.1~r\'1V1'W1?1'l1l m1t1i;i:1 b~t.Jmbi;i~ , ,, 
oLJelrl1Vl'U\?lfl11rielii11'1-:i'Vl1.:JVlffJ.:J b'1iiV1 l!'.l 

?f 1'U-:11'Wrielii11'1-:iii1~'V'l1'Wfl'Ub~'Wi1ii~'W'W fl11~1t1r11-:11'U"il~ bb u-:i~1t1 'l~~-:il?lel 'l u-d' 
b"ll.® nelii11'1.:J\9lel&JelVJfWl'U 'V'l1'eliJU'Ub\?l~'U - (;1-:J 1Vf~1t.Jb~ cs'.ct % 

b"ll.l!'.l rielii11'1.:Jfl1'W'V'l1'elil~'UG'l~'V'l1'Ubb1;1~111G'l~'V'l1'U 1Vf~1t.Jb~ cs'.o % 

b"ll.m rielii11'1-:i111u'U '11?1 11t1fl11~~ b~t.J1?1~1-:i 1 'V'l1'elw111\9lmb~-:i-:11'U~-:1V1i11?1 
bii'l~"il b~t1u1'elt11"11ull1'Wmii bb U'Ubb1;1~i1ruru1'Vlnl.J1~fl111 Vf~1 t.J 'l~ ®ct % "" , 

11:1J ®00 % 

~. ~ru{)1-:i"i1:1~el-:1~1?1V11 ~1?1v11 bb1;1:1~1?1~-:iu1mfl~el-:1V1mt.J bbi;i:1i1ruru1ru"il11"i11-&1fl111\911iim\911~1'W 
'U v Q.I d.ll 

f11il'Vl 1.:JVl(;l 1-:J bb(;l ~ \911 ii bb 'U1'Vl1-:iLJ l]u~ fl 11 ~ \?l ~-:I bfl ~el .:J'Vlil1 t.J bb(;l ~ ;;;' t1J t1J 1 ru'11 Vlru f111 ~ \?l odeliJ~ 'U'U bb(;l ~-:I 1 'U 

G11\511rutfi.fll°l'llel-:i?i1m1'llfl11bb1;1~1~1mV1fi"il zj-:iflru~ m1iifl11uel-:in'Welu~.ll't1 bb 'Yi-:i'll1~n1V1'W1?1'l1' b ~el 1 Vfm1iiG'f :1mn ,, ~ , 
brn:1l°l11iil.Ji;iel1?1.ll t.J ~el fl11i1t1J"il1'llel-:it.J1'W'V'l1Vl'W~ bbi;i ~ fl'Ub~'W b Vf 11'Wu1b1ru-:11'U ri elii'l 1'1-:i 

~11{)1-:im"il 1 Vf ~-Su{)1-:i b ~iib~ii fl11~1?1~-:iu1t.J bl"l~el.:J'Vlmt.J bbi;i:1i1ruru1ru"i111"i11'Welf1 b VIUffil1f1~ n1V1'W1?1'l1' 
'U 'U v v 

1 'Wm\911~1'WV11el bb m'Vl1-:il.Jlju~~ n'111'l1l m11fl bb 1n b~el b ~'W11"il~v111 Vf bfi1?1fl11iil.Ji;iel1?1.ll't1 ~-:i~'W 
' 

fl11rlelG'l{1-:iG'l~'\l'l1'U'U1b 1ruV!ilG'l:i'\l'l1'U b~ilel ci riel'U"il:I ~1 b tJ'Uf\11 rlelii11'1-:i ~ru{)1-:i ~el.:J~\?lvl1G'l~'\l'l1'U ,, ,, 
brjt.J.:JVl1el'Vl1.:Jbrjt.J.:J\911ilbb'U'Ub~'ll~ Sct/ort-® zj-:iii'11m1~-Sutl1V1ti'nm1'Vln'llel-:it.J1'W'V'l1Vl'W~'ll'W1\?l Hl!'.lo-cs'.cs'. 'l~ Vl1el , 

'V'l~elii~-:i~el-:im1"ilii'lelU1?1bb1;1U11-:irmn 1Vfelcib'Wii'lm'V'l~ bb ~.:Jbb 1-:i bbi;i~LJ~el1?13i't.J ,, , ,, \911ii~eY11{)1-:in1Vl'U\?l\911iim1iilil1 b ll'W ,, 
\9l(;lel\?11~t.J~b1mm.rr-:11'Uelci ,, 

ii'l~'V'l1m~ii?i1'W~b ll'W 'lif V11el?f 1'W~ b U'Wb Vl~n ~-Su{)1-:i"i1:1~el-:1~1?1fl11telelel nt11?!-:iiielu 1 Vf n'Ub{)1V1-U1~ ,, 
'llel-:i~11-<il1-:i ru ~zj-:i~11{j'1-:i"il~ 'l~bb'<il-:i 1Vf'Vl11u f\11tel\9lel&Jel G1:1m'Uzj-:ib ll'U 'lif \911;1el\?l 1 m.ificr~l?lbii'l1bii1iiel1~~u~'U li'1 

'lJ 'lJ \ I V I 

b ll'W'lif ~elflel'U n~\911 Vf~el'U?i1'UV1 b ll'W 'lif eleln Gi1V1ru?f 1'UV1 b U'Wflel'U n~\9l'lJel-:iii1~'\l'l1m~iiVi'-:iV1ii1?1Vlii1 -li?i1'ULJ1~ nelu 

11"11-:iii'l~1-:i 1 V1&J ~ru{)1-:i~el-:1~1?1fl11teleleln1 Vf b ll'WG'liiu~'llel-:i~ru{j'1-:i ,, ,, 

G1:1'\l'l1mrjt.J-:i V11el'Vl1.:Jbrjt.J-:izj-:i~1u{)1-:i~1?1ii11'1-:i~'W ~fo~1-:ibtl'W~1t1telelelmll'Wii'liiu~'llel-:1 ~ru~1-:i 1'W ,, ,, ,, 
b~el 'l~vi'1 f!11ii11'1-:i~-:i ri el ii11'1-:i \911iiLJ1 ~ f\11"1.Q bii'l~"il b \Jl?l fl11"il11"il1 'l~ bb~1 

ti. -:i1m1udbum1'W\911muLJ1~ii1ruu ________ ~-~-R---·---·--··· miiVJ1-:1V1i;i1-:i"il~fov11i1'qJt1J1~n~'W01?1 
~m~ el 'l~ruel'Wl1'~-:iuLJ1~mru bb~~ b~'WLJ 1~ "ii'1-:i1 \?l Vl1el 'l~ru el'Wl!~ "i11 nl°lru~r~ii'W (9\n Vf v\'1 i1t1J t1J1 'l~ , , ~ 



1 tJmru~~eJ.:i~\9lV11611tl'rN1'Ubb~~~~fl-ti'1A·n-;i ~ftJ~1.:i'<il~~eJ.:i~l9lm1 Vf bb~1 b?11'<ilmt11 'U ctcr 1'W 
" UtJ~.:j bb~l'U~.:J'U1it b 'U~t\Jt\.11 bb~~'<il~~f.l.:J~\91 b Vim v!Vil 1 bb~ ~ bb?l.:J?lrJ1.:J\9l~f.l\9l'<il'UJ1mJ1.nAtJ~b.nA\911ill°l11bbrl mru f.)~.:j ., ., ' 

?1m'U~~'<il~rlf.l?1{1.:i'Vl°1f.l~\9l'Vl1cl1tl'n.:i1'U bb~~~~fl-ti'1A111'<il~~eJ.:iHi'ftJA11itb~'U'llf.ltJ'<il1fl ~11~1.:ineJ'U 
" 

~ftJ'<il1.:iilV1u1~~\9l'Vl11t1t1'UiiuAei''V'l'll'U119lbA~eJ.:it1'U\9lb~ueJt1n11 iv,ctoo 611. 611. ~i'.i?lm'l"l1oif.:i1'U1191~ L\9lt1 
" 

b umt1t1'U\9lb 'Vl~'Vl°1eJ'<il\9l'Vl~b'Lit1'Wmbb~11~bn'U C9J tJ 119lt1tl'u5.:i1'Ub~ii'V'l1.:i1tJmii~qiqi1 lii1m'U ·-~----fi''U '1"l{eJi1'V'ltl'n.:i1'U 

-n'tJ 1 Vfcl°1V1ftJ b '<il1'VlU1~'1lf.l.:J mit'Vl1.:J'Vlm.:i b 'Um 1A1tJl°lit.:i1tJ'<il1.:i b Vim neJ?1~1.:iV1°1eJ?1~'V'l1'U \911ii«ruru1 ~.:i bb~l'Ub~it.:i1'U ' ., ., 

'<il'Ubb~1b?11'<il 119lt1~ftJ~1.:ibll'U~eJeJflfi11oif~1m~t11ntJJ1ii'Ub~m'l"li9.:i J1iitJ'Vl6ieJ~'U fi1eJ~1 'Vl'1 f11'lieJit f11~1.:i bb~~ 
" " 

f11'11.:i b 1~1'1JeJ.:i'l"lun.:i1'UitJv7.:i. ____________ : ____________ fi''U bb~~ ~ftJ~1.:i\9leJ.:if tJ ~\916llf.ltJ1'Ufl1&~ bn\91 m1ii b~ t1'Vl1 ti 'Vl°1f.l 

eJu~b Vl\9lel'Ubnl9l~'U'<il1flm11oif1t1t1'Uii~.:in6111 1~11A11ii b~t1V11t11T'U '<il~ bn\9l~'Wnrn~1V1u1~'1JeJ.:i mit'Vl1.:iV1~1.:i 'Vl°1eJ mii 
' ' 

'Vl1.:J'Vlm.:i bm~ b ~mh~ Lt161JU'llf.l.:J'Vl1.:i116llm1 miitl't1V1tl'.:i?leJcl1tl'n.:i1'Ub~'IJ16m1flru~f '5it'U\911 ~ ?11.olvom/ cilv@lv ~.:i ... 
l'U~ CSJ~ fl1f\~11°lit lvctlv6'li mit'Vl1.:J'Vl~1.:J?l.:J1'U?l'Vl~'<il~bbm 'llb ~itb~itb~f.l'U h'Vl°1eJ11.:i~tyqj1\911it~b~'U?litf111 

d V d Vcv V V .r:::::r1 V d ~ ,d .J V o 

@Iv. bU'U'Vl'U1'Vl'lleJ.:Jt:.J1tJ'<il1.:J'<il~\9leJ.:i'lleJ\9111t1~~bf.lt1\9l bb~~\9111'<il?lf.ltJ?lm'l"l'llf.lb'Vl'<il'<il1.:J'lleJ.:i?lm'U'Vl'Vl\9leJ.:i'Vl1.:i1'U 
" " 

bf.l.:Jrlf.l'Ufl11~'U"llf.l.:ith~m\9111f11 

@m. m1tJftJ11A1fi1.:i1tJneJ?1{1.:i 

m1tJftJ11A1fi1.:i1tJneJ?1{1.:i\911it?1\911m1tJfm1A1~.:i1~tJ1 tJoLJ'eJ @.ct '<il~'l11m 1 '1fl tJmru~f11.:i1tJneJ?1{1.:i 
" ' ' ,, 

~\91~.:J'Vl~mVlit'ii'U 

CSJ. fl11'1lf.l b~'U b ~iifi1.:i1'U neJ?1{1.:i\911it~qiqi1 bb tJtJ'IJf m1 A111'1'li b U'U'VlU1~'1JeJ.:i~1tJ~1.:J~'<il~ ~eJ.:i b1t1fl{eJ.:i 

mt11'Un1Vl'U\9l cio 1'W tl'tJ~.:Jbb~i''W~~ftJ~1.:i11'1~.:iiieJrn1tJ.:i1\91?1\9lVJ1t1 V11fl-W''Wn1'Vl'Ul9l'\i1 'IJbb~1~ftJ~1.:i 1~ii?l'Vl5~'<il~ 
" ' " 

b1t1 fl{eJ.:i b~'U b~iifi1.:i1'UneJ?1~1.:i'<il1fl~11~1.:i 11'1~fl~eJ 1 tJ bb~~mru~~11~1.:i '<il~ ~eJ.:i b1t1m~'Ufl'U'<il1 fl ~ftJ~1.:i 1 Vf ~11~1.:i 
'\.I '\.I '\.I 'ti 

~blJ'Ul°1~ruru11rn1t1m~'Ufl'U'<il1fl~ftJ~1.:i L\9lm 11 'Vl°1f.l 1Vf~fll°11.:i1'U'IJ'fl.:J.:J1\9l~f.l1 tJ 'Vl°1'fl 1 Vf~m~'U'<il1fl'Vl'1fltJ1~n'U~qiqi1 
'\.I QJ QI '\.I 

iv. m1Vl'<il11ru1 r\'1mru b~'U b ~it'Vl°1f.l~\9l bb~~m1~1 t1 b~'Ub ~it'Vl1eJ b~tlfl b~'UA'U'<il1fl~-ru.ij1.:i\911it b1f.l'U 1 'll'll'fl.:J 

G1ruru1 bb tJtJ'IJfm1 f1111'1 ~eJ.:i 11'1f tJ m1m1 '<il?lf.ltJ bb~~ b i1'U'll'fltJ'<il1 flcl°1tl'fl.:itJtJ1~mru bb~ ~ 1 VI~ 'flm1Vl '<il11ru1'1JeJ.:icl°1tl' fl ., ., 
~ d,, 

.:iutJ1~mrubU'U'Vl?i'U?1\9l 
' 



6'lmm1'1J-ru111"11 (6'lml°i1 K) "il~~eJ~fl~~~1~~u~nTVl'U~ 11!. 'U1'Ubb~1b6'l~"ill'l1:kl~n1V1'U~ 11l 'U!Kruru1 'Vl~eJ cu cu v v 

.rrn.11m~tl~b1m~m:kl1~'1lEJ1tleJeJn1'1J 1~m1~1.u~l'l1'1leJ~'Vl1~11'lln11~1~1~ll111.'Uoii'eJ m.c:t 

'IJ1~ b.fl'Vl~1'UrieJ6'l11~ bb'1~6'lm~1.Unu!Kruru1 bb uu'IJ-rm1fl11~ 

1 'Um1'V'i"il11ru1 b i'l:kl'Vl~eJ'1~111"111°11~1'U~1~b Vim rieJ6'l-r1~ 1 ~f\'1mrum:kl6'll'l1 19\~-d'. -
p 

p 

PO 

K 

= 

'II 

(PO) x (K) 

111"111°11~1'U~eJV1tl1 t1'Vl~eJ111"111°11~1'Ub U'U~1 ~~"ii~ ~eJ~~1t11 ~e'.f-ru~1~ 
' 'II 

111"111"11~1'U ~ eJV1tl1 t1Vi er-ru ~1~'1J1~:k1'11~ V1~m11"111°11~1~~1'U b um1 ~ 
'IJ 'II 

zj~1~u 11!. 'U!Kruru1 bb~1 bb~m& ' ...... 
' ' 

ESCALATION FACTOR ViV!n~1t1 cs.'.% bijeJ~eJ~b'V'i:klA1~1'U'Vl~eJ 
' ' 

mm'V'i:kl cs.'.% b~eJ~eJ~b'1t1nf11~1'UA'U 

{11'Uel1fl11 V1mt1fi~l'11mfl11 b'll'U ~vhm1 h~b'1t1'U h~vm1u1'1 'VleJ~n Vi~n V1eJ'IJ1~'ll:kl 
eJ\1lJ'1'U'Vli ~:klb'Ub~ti:kl 6'l1~11ml'1 b~m'\1111 1"1~~16'1~ 11~~1'U ~1 bU'U~'U bb'1~1~V1mt1m11111:klfi~ ' 

' 
m.m 1 'l'lvh bb'1~m1"111m1'1ufi~6'l1 t1 b:kl'U"il1V1tl1 t1 bb~hh1:klfi~V1if eJ bb 'IJ'1~ bb'1~1~uu 1'l'lvhmt11'Uu°1b1ru 

m.® 'IJ1~'1J1'1JeJ~mfl11m1'1'Ufi~vieJb:kl'U"il1V1tl1t1 bb~hh1:klfi~1~uu'IJ1~'1J1m ti 1'U'U°1b1ru 

m.c;n 1~uuvieJV11m~uu6'l1t1~1~ ~ ~~~'Vl1eJ~~eJ~'1'Uci1'U'1leJ~mfl11 b'll'U vieJ'IJ-rumm~ vieJn1611 

6'l1t11'1'l~1cl'1V1-rrnfl~eJ~'IJ-rumm~ mmfo~1 °1'1°1 ,, ,, 
@.cs'. 'Vl1~':i~'U1t1'l11'1J-e:i~mm':i"il'Uf'i~'Vl1~':i~'U1m.11mt1'U-e:in 

<9>.ct ci1'U'IJ1~rn:iu~"il1bU'U611V1-rumfl11 bu'V'l1~ci1'U~~~nuei11"11':i 1~t1~ei~6'l11~V1~eJ'IJ':i~neiu '1"11ei:klnum1 

nei6'l11~ eJ11"111 bb~hh1:klfi~ bfl~eJ~~m'\ll~eJbfl~eJ~ijein'1~tl1m'IJ1~neJ'U'Vl1eJ~~~~ b 'll'U ~'l'lvl bfl~eJ~fleJ:kl'V'i1 bl'leJi 

bfl~eJ~6'lutl1 bl"l~ei~'IJ-rumm~ ~~'1:kl °1'1'1 
'II 

i.oifatl'l'a K = o.klc:t + o.G>& It/lo + o.G>o Ct/Co + o.co:'o Mt/Mo + o.G>o St/So ., 



IID.G> \l1'U~'U Vl111t.Jfi..:J fl1161J~~'U fl11~fl~'U fl11'\J~€J~~'U fl1161J~V11!1~'U fl11bfl~t.J'IJ~eJ~~'U fl1161J~ -
I 'I V V 'I 'I 

tiiiu~5~bbti'U b~ei'U A~ei..:i A'UA~ei..:i Fi'Un'Utl1 A'U'V11..:i ~..:i~ei..:i1.rrbA~ei..:i~m bA~ei..:i:Uein~'ll~u~ 

~1V11'un 11ti11~'U 1 VJ Vim t.J A1111fi..:im1ti11~'WV1~ei'V111 t.JVl~ffJG'f ~~'U vl:Um1muA11 Aru6'111u~61Jei..:i1'6'1~ 
tY'U 61 bb~~:U.LJ'ei tl1Vl'U~1Tifl11tl11 1111~..:i:Um1u~5~ bb ti'U b~t.J 1 ollbfl~eJ\l~m bfl~€J\l~€J fl~ b ~el 1 m~m~1~1'U \9l111~tl1Vl'U~ 
Hb-d'Wb~tnnrn1'Unei6'1~1..:iti'U'WV1~m~ei'U61l~tl1~'V11'U "' 

~..:id1Vl·:m.Jt'i..:i..:i1'UU1~bfl'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bb~~ SHOULDER 

1-ifat(;l"a K = o.mo + o.G>o It/lo + o.~o Et/Eo + o.l!lo Ft/Fo 
'U 

IID.IID \l1'Ui;'Ub'7t.1-3 Vlmt.Jfi..:i ..:i1'U;;;'W61J'W1~ 1 V1aju1m b'1t.J..:in'Wb ll'W~'U1 Vlb'\Jm~ but.Ju :u'W1~A1111V1m~~ei..:im1 
1~t.J 1'W-ilei..:i11..:i1~V111..:i;;;'U1 V1aj:u~ bb'1l11~1 t.J;;;'U~eit.J V1~eim1~61J'U1~~1..:i 61 bb~~'V111t.J 1 VJb~11-dei..:i11..:iiJm1A1u~11~ru6'111u~ 

61Jei..:i16'1~ bb~~:11.uein1V1'U~15'll~u~1~ t.J 1 oUbA~e:J..:i~m bA~ei..:i:Ue:Jn~ Vl~mb 1..:iA'U bb~~ 1 VfV1mt.JA1111·n11fi..:i..:i1'U;;;'Uvi'..:i ..:i1'U;;;'U 

b'1t.J..:i m bb m V1~ei..:i1'U;;;'W 1 V1aj~:U~ n~ru~ A611 t.J A~..:i n'W b ~ e:Juei..:i n'Wm-a ti'~ b '1!1 ~vr..:i'Vlm t.J61J ei..:im ~ l'l~..:i bb~~Vf e:J..:i6'\'1tl1 

1-ifat(;l"a K = o.~o + o.l!lo It/lo + o.l!lo Mt/Mo + o.l!lo Ft/Fo 
'U 

IID.m \l1'Ub'11::-a::biJ~i;'U V1mt.1fi..:i ..:i1'Ub:u1~1~bu~;;;'Wvi'11u 1~t.J~'V11..:i61J'U~1t.11'll - n~u u-a~mru 
11Jbn'U \!'.) m~bil\911 t.Jflb1'U..:J1'Ub:U1~1~bU~€J b11\lA~\l~€J\ltib'VlflUfl~'U6'1\l 

q ~ 

1-Ua(;l"a K = o.~~ + o.G>~ It/lo + o.G>o Mt/Mo + o.l!lo Et/Eo + o.G>o Ft/Fo 
'U 

d 
'Vl:U'J~'VI Gil \l1'U'V11\l 

m.G>\l1'Utl'J'V11\l PRIME COAT, TACK COAT, SEAL COAT 

1-Um(;l-a K = o.mo + o.~o At/Ao+ o.l!lo Et/Eo + o.G>o Ft/Fo 

m.IID\l1'UN'J'V11\l SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.@o Mt/Mo+ o.mo At/Ao+ o.l!lo Et/Eo + o.@o Ft/Fo 

m.m \l1'UN'J'V11\l ASPHAL TIC CONCRETE , PENETRATION MACADAM 

i.-ifa(;l"a K = o.mo + o.G>o Mt/Mo+ o.~o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
'U 

m.~ \l1'UN'Jtl'U'UfleJ'Un'7viba~11b Vl~n V1mt.Jfi..:itJ1ti'U'UA€J'Ufl11'l~1 ollb6'f~m'Vl~fl zj..:itJ1~neiu#i'1t.1\9l~ bbm ..:i 

bVl~flbGl'UV1~€J\9l~bbm\lm~bVl~flfl61'1bzjm.J~~ (WELDED STEEL WIRE FABRIC) bVl~flb~eJt.J (DOWEL BAR) b'Vl~fl~~ 
(DEFORMED TIE BAR) bb~~1eit.J~€J~1..:i 61 uo1NT) ~..:im VfV1mt.JA11m111fi..:ibb~'U~'Ufl€J'Wfl'1\9lb6'1~11bV1~nu~nruAei 
?1:1vnu (R.C. BRIDGE APPROACH) ~1t.J 



1-ifaVl':i K = a. ma + a.G>a It/lo + a.mer Ct/Co + a.G>a Mt/Mo + a.G>er St/So 
'U 

I ~ .c::ll Q, c;l; 10.I c;fl .r::::il Q, ~OQ.I 
m.er {11'U'VleJ':i::'U1tJ'U1fleJ'l..ln':i'Vlba':im'Viamu;1::.:i1'U'UeJ'Wn 'Vlmtlti-1 V1€lf1€l'Ufl';i\>lb?f':i:l.Jb'Vl~fl?f1'Vl'a'U{l1'U'j~'LJ1tl 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:i1m1.:i1~'U1t1tl1f1€l'Ufl'11'1b?f~l.lb'Vl~fl '11'U\>11\>lf1€l'Ufl11'1 
Q. C:0: ~ Q. ~ I IV .r::::il Q. C:.: .r:::::i ..:::i, C:0: d 

b?f':il.I b V1~m1.:i1~'U1 t1m bb~~'U1b 1 ru~1t>lfle:J?f ~'l"l1'U 11iivi.:i.:i1'U'Ue:J'l"lflfle:J'UmV1b?11ii b 'Vl~n bb~~.:i1'UfleJ'Uml'l b?11ii b 'Vl~fleJ'U 

~ihubb'U'Ubb~~~fl'l3W~'11'Uf1~1tlf1~'1tl'U b-d'U '11'UDeJ'W'n (MANHOLD) v1e:i{e:it1mt11V11Pl'l"lvl v1e:i{e:it1?11t11vJ-W1 bU'Ul'i''U 
'U 

K = a.mer + a.~a It/lo + a.G>er Ct/Co + a.G>er Mt/Mo + a.G>er St/So 

m.b {11'U 1fl':i .:ia~1.:i fleJ'Un~VI ba'i" b Vi~ mba::.:i1'Ub ~el'Ufl'UVl~.:i 'Vlil1 tltl-1 ?f ~'l"l1'Uf1€l'Ufl11'1 b?f~llb '\II~ fl 
1ri1.:i?1{1.:i~1m1nfleJ'Ufl'1l'lb?f~:l.Jb'Vl~flf1€l?f~'l"l1'U (R.C. BEARING UNIT) vle:Jb'Vl~tll.Jf1€l'Ufl11'lb?f~l.Jb'Vl~fl (R.C. 

"' 
BOX CULVERT) V1m1'.:itl11ri1.:i?1{1.:irie:it!n'1m?l~:l.Jb'Vl~fl bzj€l'Utl'Ul'l~-1f1€l'Ufl'11'1b?f~m 'Vl~fl vl1b VJtl'Ub~€lf1€l'Ufl'11'lb?f~ll 

K = o.ma + o.G>o It/lo + o.G>er Ct/Co + o.~o Mt/Mo + o.~er St/So 

m.1111 .:i1'U bfl':i.:ia~1.:i b Vii\n Vim t1~.:i ?f~'l"l1'Ub V1~n~1V1-r'Ufl'Ub~'U'1f 1iit1'U'U 1ri1.:i b V1~n~1V1-r'U~l'l~.:it11 t1:u1T'il1 

'lltJ\>l bb 'll'J'U?f-1 b?f1 b vJ-rl1bb1-1?1'1 b?f1lVltl b?f11 V11VJ1"1tl 'Vl~€l'11'U bfl':i'1b Vi~fl~'U~ii~fl'l3W~f1~1tlf1~'1n'U bbMhh1iifi.:i 
" " ' .:i1'U~l'l~.:ib?111ri1.:i b Vi~n611t1ci.:i'lJe:i.:im11 vJ-W1~1t1 t:-.J~ (>] bb vi.:iu1~ b vil"11 vit1 

1-ifam K = a.~er + o.G>a It/lo + a.aer Ct/Co + a.~a Mt/Mo + o.cs::'a St/So 
'U 

'Vl"11'lvi cs::' {11'U'llfl'lh::'Vl1'U 

cs::-.er .:i1'UfleJ'Ufl~V1 b~':i1"b V1i\mba::fleJ'Un~V11'111'lflfleJ.:i Vim t1~.:i .:i1'Uri e:J'Ufl~l'l b?f~ii b Vi~ n~Vlnci1'U 'lle:J.:i 

b Vi~ n e:ie:i nm bbtl n r\'1m ru \;]1.:iV11n'lle:i.:i.:i1'Ut:J1 t1 vi1.:i 1~'U1 t1tl1 ~'LI 'Vl~e:im ri11'll~u1~vi1 'Uu ':i ~ n e:J'U'll e:i.:i b zj ffu ~.:iilit qi qi 1 
" I .::f Q,.I I I Q.I 

bbt1n:u1 t1 mm~.:i1'Ufle:J'Uml'lt>l.:inm1 b V11'U'U 

LoUffVl'l K = a.cs::'a + a.G>cr It/lo + o.klcr Ct/Co + o.klo Mt/Mo 
'U 



K 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ESCALATION FACTOR 

= ~"!fU';i1Fl1~'U7tnfli11 tl"lJB.:Jtl';i::b'Vlfl b'IJb~B'IJvia.:i.:i1'1Jbbl'ia::.:i1wi 
= ~"!fU';j1fl1~'U71.trni11tl"llB.:Jtl';j::b'Vlf! b'IJb~B'IJvibtlwieim.:itl';i::n1Wl';i1fl1 
= ~"lfil';j1f116iibaJ'IJ~ 1m~a'IJvia.:i.:i1mb~a::.:i1wi 
= ~"!fU';i1Fn6iibaJ'IJ~ 1m~a'Wvibtlwi6lla.:itl-a::mwi';i1fl1 
= ~"!fil';j1fl11'awiriaa~1.:i (ta.inaJb Vl~mba::6iibaJ'IJ~) b '1Jb~a'IJvia.:i.:i1mb~a::.:i1wi 

' 
= ~"lfil';j1fl11'awiriaa~1.:i (1.1i-a1mV1amba::61ibaJ'IJ~)1'1Jb~a'IJvibtlwieim.:itl';j::mwi';j1fl1 

' 
= ~"lfil';j1fl1bV1an 1'Wb~a'IJvia.:i.:i1mb9ia::.:i1wi 
= ~"lfil';j1fl1bV1an 1 'Wb~a'Wvibtl~6lfa.:itl';i::n1wi';i1fl1 
= ~ "lfil';j1f11 b V1ambN'IJb~a'Uvi~a\911 '1Jtl';i::b 'VI A 1 'Wb~a'IJvia.:i .:i1mb9ia::.:i1 wi 

~"lfil';j1';i1 bbN'IJb Vian b~a'Uvi ~a\911 'IJtl';j:: b 'VIA 1 'W b~a'IJvi b ti wi6lfa.:itl';i::n1wi';i1 fl1 

~"lfii';j1fl1bbaai:Javi 1m~a'IJvia.:i.:i1mb9ia::.:i1wi 
= ~"!fU';i1fl1bbBf!i:Ja'Vi b'IJb~B'IJvibtlW1611B.:Jtl';i::n1Wi';i1fl1 

~"!fii';i1 \011 bfl~B .:J:5'fl';ibba::'U7J1ru'1 b 'IJb~B'IJ.yj a.:J .:J1'1Jbb9i a::.:i1wi 

= ~"lfii';j1fl1bR~a.:i:5'mbba::'U7J1ru'1 b'IJb~a'IJvibtlwi6lla.:itl';i::mwi';i1fl1 
= ~"lfii';j1fl1tl1:iJ'IJ~b6llaV1aJ'IJb~1 b'IJb~a'IJvia.:i.:i1'1Jbbl'ia::.:i1wi 

' ~"!fU';i1fl1tl1:iJ'IJ~ b6llf!'\113.J'IJL ~1 b 'IJ b~a'IJiJi Lll Wi611B.:Jtl ';i::n1 Wl';i1 fl1 
' = ~"lfii';i1R1via68L3.J'IJ\9lbU~'IJ b'IJb~B'IJvia.:i.:i1'1JLLl'ia::.:i1wi 

= ~"!fii';i1R1via68L3.J'IJ\9lbSVi'IJ tm~m.1viLUWl6lfB-!Jtl';i::fl1W!';i1\011 
= ~"lfii';i1R1via PVC b'IJL~B'IJvia.:i.:i1mL9ia::.:i1wi 
= ~"!fii';j1fll1via PVC 1m~a'IJviLtlW1611B.:Jtl';j::fl1Wi';i1fl1 
= ~"lfil';j1fl1vimV1anmrnl.:in::fl b'IJL~a'Wvia.:i.:i1'1JLL9ia::.:i1wi 
= ~"lfii';j1mvimV1anmrnl.:in::fl b'IJb~a'WviLtlwi6lla.:it1-a::mwi';j1F11 
= ~"lfii';j1fll1via HYDENSITY POLYETHYLENE 1m~a'IJvia.:i.:i1mL9ia::.:J'JWI 
= ~"lfii';j1fl1via HYDENSITY POLYETHYLENE 1m~a'IJvibtlWl611B.:Jtl-a::mW!';i1\011 
= ~"lfil-a1R1a1al'rlV11 1m~a'IJvia.:i.:i1mb~a::.:i1wi 
= ~"!fU';i1fl1fl1Sb'rlV11 b'IJb~B'IJ.yjLUWl6lfB.:Jtl';i::n1wi';i1R1 



,, 
@l. rn11"11mruvi1rh K "i11fl~\?11 m11~n~ru~..:i1'UU'U 61 1 m-U'~1 LG'l'lllil'lliJ11f'l11''1~nm1~1..:i'lJei..:im~vi1-;i..:i 

vnru'llcJ 1~w1-U~1'U'llei..:iu l!:>c.tmo Lll'ULnru'l'l1 'Urn11"11mru 
"" 

I!:>. fl11A1'U1UJVl1 A1 K ~1Vl1'U mru~iJ..:i1'UneJG'l~1..:JVIG'l1 CJ't.h~ b.flVl1111el ~1 'Uaqiqi1 b~ tJ1 fl'U"il~~ei..:i mmri 1 

rlel'1~1..:J bb~G'l~'lh~b.flVI L ~oU~ b"il'U \?1111~f\~UJ~'llel..:!..:!1'U,!'U bbG'l~ L ~G'lel~l°l~el..:J~'U~\?11~1~n1Vl'U~ 11 

m. fl11A1'U1UJVl1A1 K rl1Vl'U~ 1 m-U'viPli'.lt.111 m ~1 bb vi'll..:ivinon'U\?1eJ'U 1~t.11ill1rn1'LimPl~bbG'l~ fl1Vl'U~ 1 ~vl1 

b~'1J6111~'Ut5 (b u1t.1rn VitJu) 1 ~b ll'U~~~1 b ~"ilnei'LI bb~1~.:itl1 ~~~~€l urirufi'u~1b~'llri..:i~viif1 bG'l'lJa11~'Ut5i!'U 
'U 

co::. 1 ~~"i111ru1b~'Ub~11vi~eii;im1ri1r11..:i1'U "il1m1m~er-r'U..ij1..:iv1'161ruru1\?1ni;i..:in'Uer-J1..ij1.:i b~eir11 K \?1111'1\?11 
'IJ OJ OJ 'U \I 

~1vifo.:i1'Unei?1~1.:ii!'LI 1 b 'Ub~eJ'U~6'i.:i11eirn1'LliJr11 b'l.J~t.1'Ubb 'l.Ji;i.:i1 'l.J"il1nr11 K 1 'Ub~eJ'UbU~'1Jei..:i'l.J1~m~11ri1mnn11 
co::% ~'LI1u 1~t!'l11bu~1~6'i1'U~bn'LI co::% ml°11'U1ru'l.J1'Ub~11vi°1eii;i~ri1..:i1'Ubb~1bb~mru (b~tJ1iif1~ co::% bb1n1~) 

c.r. 1'Limru~~-r'U..ij1..:i 1ii'11m1t1vi'1m1nei'1~1..:i1~bb~1LG'l~"il \?11m~t.1~b1i;i11'Uarnru11~mu'Lim111tJ~ 
'U ·~ v 

'lJei..:i~-r'U..ij1..:i r11 K \?1111~\?11~1..:1 61 ~"il~tl1m1'U1'Um11°11'U1rur11..:i1'U 1m-Ur11 K 'lJei.:iL~ei'U~~Vf1t.1\?1111m~aqiqi1 vi'1eir11 

K 'lleJ..:Jb~eJ'U~cl..:i11eirn1'U"iJ~..:i bb~1Lb~11r11 K ~1b~"il~l1r11ifeit.1n11 
ti. rn1~1m~'Ubb~i;i~..:i1~ 1 ~~1tJf11..ij1..:i ..:i1'U~er-ru..ij1.:iv1'11~bb~~~..:i1~ \?1111aruru11 unei'U6'i1'Ur11..:i1'Ub~11vi'1ei 

\I v v 

r11..:i1'Ui;i~i;i..:i zj.,:i"il~l°11mru1~~m~eivi11'Ulil'lli111ri11'G'l~neiG'l~1.:i zj.,:ii.J1m1"11mruvi1r11 K 'lleJ..:Jb~ei'U~cl..:i11eim1'U..:i1~ 
' 

i!'U 1 b U'U~bb 'll'Llei'Ubb~1 b~eJA1'U1rub~'Ub ~111~ ~'1JeJ'Vl1f'l1111\?1flG'l..:Jb~ei..:i rn1 b~'Un'U~1-Un..:i'U'l.J1~mru 



- 6T10 -

"~b~'Uel':i1fl1'viii~~t.h:: btJ'lltl~1:un'U,, Vim tJl"l11:u11 'Ul"ll"la'B'fi:IJ~1V11eiil~'Ul"ll"lavi b .U1b6'1'Um11"11 b ~ei-S'U-.il1.:i ., ' ' 
b 'Ufl1':iU'W:1Ja..ij1.:i'lJei.:im:1J b U'UeJiici1'U 1~ b~tJ 1J.J11 l~m11.:i ~1.:iVl1ffvrneJ'ei:IJ b 'U n"il fl11'lleJ\l'Ul"ll"l'1'B11:1J~1V11eiil~'Ul"ll"l'1~'U 

'U '\I 'l 'I 

vib -if 1 b?1'Uei111"11b~ei-S'U-.il1.:i1 'Um1u1::~a{i'1.:i'llei.:im:1J1 'Ul"l111 b~t.J1n'U 
fl11JJ ci1'U1~ b~tJ 1J.J111~ tJ'Vl1 \I ~1 \IVl1eJ'Vl1\leJeJ:IJ'lJeJ\l'Ul"l l"l'1'611:1J ~1Vl'1eiil ~'IJ 1"11"1'1 ~\I fl'111oif 1\l~'U 1~ bbn fl 11v1 

' ' 
'U l"ll"lan11:1J~1V1'1eiil ~'U l"l l"la ~'lfl'111ii1"111:1J 6":1J~'U 5n'U 1 'Ui;rfl~ru:: ~\I \?iei 1 u-d 
' ' 

(®) JJl"l11:1J6":1J~'U5tl'Ub'Ub'li'l'U1Vl11 b~tJ~~~fl11 Vl'Uci1'U~~vim1 fl';i1:1Jfl11~~~fl11 ~'U1Vl11 V1~ei~iirl1'U1"il 
'U 'I 'U 'U 'U 'U 

1 'U m1~1bilm1'U1 'Wn"il m1'llei'l'U l"ll"lan11:1J~1V1'1ei'llei'lil~ul"ll"la11 t.JV1it\I iiei1m"ilV11ei?11mw 1 oiieJ'1m"il 1 'Wm1'll1V111 
' ' 

~vi m1n"il m 1'll eJ\l'Ul"l l"lGi n11:1J m Vl1ei'll ei\lil ~'U l"ll"l a~ m1 t.JV1it.:i V11eiV1m m1 tJ v1 b?1'Uei111"111 VI bbn mmba:: m. Vf 'll1m1 
' ' 'U 

~a1 vifla1\IB b~ fl'Vl1eiil fl?lb 'U m1u1:::1J a-.il 1.:i ~1 m::'U'UB b~ fl'Vl1eiil fl~l"l~\1-d 
'U 

(~) iil"l11:1Ja:1J~'U5n'U 1 'Ub 'li'l'Vl'U 1vit.JeJ b llt!Vl'Uci1'U 1t!Vf1\1Vf'Uci1'U?11ilru Vl1ei ej' b u'UVl'Uci1'U 1ihh ti'~ m1:1J-S'U ~vi 
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