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~el1'U1tJf\1)bb'll1-'.!"Vl1.:JVl;;'\d-'.!~1ffVI ® 
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tJ'U'Ubbf;1:::-:11u?11u11rutJlnFJ'lla-:ia1u11'1Jm1bbf;1:::-r1i'1mvrfi~ zj-:1FJru:::m1~flT~i1a-:inua'Li~.ilCJbbvi-:i'IJ1~r11vru1?1 

'\J ~ • 

1-J b ~a 1 Vlfl'J1~?1:::m fl bbf;1:::fl'J1~Uf;1eJl?lJl C.l~el fl11i1tu~1'lJeJ-:ICJ1'UW1V!'U::: bb(;l:::FJ'Ub~'Wb vf11 'W'U~b 'J fil-:!1'WneJ?l~1-:I ., 

~11-.ij 1-:i a1~1VI~-ru-.ij1-:i b ~ ~ b~~ fl 11~ l?l $-:ii11 CJ bfl ~a-:ivr~ 1 CJ bbf;1::: Giru ru 1ru ~ 11~1 cu cu QJ' cu 

'Wamvr-Ua~1fl~n1vr'W1?1111 'WmmJ!1'WV1~abb'W'JVJ1-:itJ~'Li~~fl~11111'W111FJbb1fl bdab~'W11~:::vh 1 Vf bfil?l 

m1~'l.J(;jeJ1?JJlCJ~-:i~'W 
I i.1 .<:::\ .::Jq Q I I O .q I V i.lcv ii' V V 0 

fl11fl a ?111-:1?1 :::w1'Uu1b1 ruvi~ ?I::: w1'W bl?l ~e:i CJ fl€l 'W ~::: 1?11b'W'Wm1 fl a ?111-:i ~ 1u ~ 1-:i \91e:i-:i~l?lvi1 
'\J '\J 

1 I I I iJ' 

?l:::W1'Wb U CJ-:!Vl~eJ'Vl1-:!b U CJ-:l\911mb 'U'U bf;1'1Ji/i Set'./ ocf'.-C9l G/i-:1?11~11tJfUt11wufl'U11'Vlfl'lJ€l-:! C.11'UW1Vl'U:::'ll'U11?1 • 
Hlvo-~~ 1~ vr~a\911~~~11-.il1-:ir11vr'W1?1\911~FJ11~"111b U'W w~a~~-:i~a-:i\911'J~?la'Ul?lbbf;1U11-:i-rm·n 1 VfaCJb 'W?l.fl1W cu 'U q cu 

~ bb ~-:ibb 1-:ibbf;1:::tJ(;la1?JnCJ\91(;1eJl?J1:::e.1:::nmm -tl-:11'UacJ 
'\J 

?1:::w1'Wb~~a1u~bll'W1~ vr~aa1'U~bllmvr~fl ~-ru-.ij1-:i~:::~a-:i'<il1?1m1~eme:iflt11a-:i~e:iu1Vfnu 
'\J 

b-.ij1VIU1~'lJeJ-:!~11-.ij1-:i ru ~zj-:i~-J1-.ij1-:i~::: 1~bb-.ij-:i1 Vl'Vl11'U fl11~eJ(9lf)~eJ?l:::W1'Uzj-:lb U'U 1~(9l(;jf){?l 1 m "111fi~l?lb?l1 
llJ llJ I I iJ 
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'\J '\J 

?1:::w1'Wb ~CJ-:! vr~aVJ1-:1 b ~ CJ-:1zj-:i~fu-.li'1-:1~1?1?1~1-:i~'W ~fo~1-:i b U'W~1e.1~affe:ifl b U'W?f~'U~'IJa-:i 
'\J '\J 

~-ru~1-:i 1mda1~v\'1m1?1~1-:i~-:ine:i?1~1-:im~tJ1:::ml3ldb?1~~ bll1?1m1~11~11~bb~1 
'\J 

6 
('U1CJ'Vlf1Yl';i b'Vl~~Mnfltnru~ru~ 

~o d 

~8Tt.nCJn1';JL6'l.n-wn.;;vim.;imn-vi ® 
'\J 
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(.;<(. ~1'\.J'~1 CJ db U'l.NT\.J ~1:lN'U ti 1~:i.nruu ·-----~~ b_ ------.fl 1:l.J'Vl1~V!i;'l'N'OJ ~ 1u vh6" ru ru1 e-1 fl'W''Ll 
...... 'lJ 

0~~m~ei 1~-ruei'4~~utl1~:i.nrubbi;'l~b~'Wtl1~~1~1 ~ vi~ei 1~foei'4~~'0J1 fll°lru~-r~:l.J'Ll~~ 1 Vfv\'16"qiqi11~ 

(9)0. ~~'U~1~~ei~tliju~b~CJ1tl'U tl1V!tJfl'U11VJfl'U'\.J'Vl1~V!(;l'J~ m:l.J~'Vl1~116lffl11n1V!'Ll~ 

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

(9)(9).cg:'. _________________________________________________ _-:_ ______________________________________________________________ _ 

(9)(9). ti: --- --- ------------------ ----- ---------------------_: _ ---- ---- --- ------------------ ----------- -- -------------------

(9)(9).b -------------------------------------------------------------------------------------------------------------------

b '\.J mru~\Pl eJ~:il°' ~V!16'f 1iJ fl~1'\.J bbi;'l~~'W'n-&11°1111 ~1'U'<il1~'0J~\Pl eJ~:il°' ~V!1 b Vf bbi;l'1b?f~Wl1CJ1 'Ll 
" 'lJ " 

cg:'.c£: 1'Ll tru~~bb~l'Lli;'l~'Ll1:l.J 1 'Ll6"qiqi1 bbi;'l~'OJ~l'lei~:il~ 1 Vfii1 'l'JY11bbi;i~ bb?f~?J11~~m:i~"il'Ll'l11~tllnl°lu~lnl°l~1:1.Jl°l11 

bbnmiW ei~~ ?1m'Ll~~'OJ~nei?1~1~vi~ei:il~vi16'!1trn~1'\.J bbi;'l~~<Wni11°1111 'OJ~IXei~ 1~~ul°l11:1.Jb ~'1.J6lfeiu'OJ1n 
ii' I !V I 

~11'<\!1~fleJ'Ll 

~-ru~1~iiviu1~:il~vi11t1CJ'Lll'ltJl°la'V'l"1J'Ll1~bl°l~eJ~CJ'Ll~1~uB CJn11 ® ,cg:'.oo ~Pi!. ~ii?1Jl1'V'l 1 .if 
~1'Ll1~~ 1~ m ll'l.J 1t1 CJ'\.J ~1 vi~vi~ei 'OJ ~'VI~ b iJ CJ '\.J:l.J1 bbi;l11~ bn '\.J @) tJ 1~ CJ tr u ~ ~-rwi:1.Jvi'1~1'\.J ~ 1:1.J 61qiqi1 

~1'Ll1'Ll _____ :-_______ fl'Ll 'V'l~eJ:iJ'V'ltJ n~1'WoU'U 1Vf6'!1vi-ru b~1vii!1~"1Jei~m:1.JV11~vim~ 1 'W fl111°11'U fl:l.J~1'\.J~ 1~ b vi:1.J1 

nei?1~1~vi~ei?J~'V'l1'\.J ~1:1.J6"rurn1 ~~ bb~1'mi:1.J~1'\.J "ilmbi;l1 b?J~'OJ 1~ CJ ~1u'<il1~ b ll'l.J~eieinfi11 -li~1 m~CJ1nu 
Va~ ~ ~ 

~vJt ..:::i.~cv 1d I 1 ·II Iii II Q.I cv::: CV 

'\.J1:l.J'\.Jb6lfelb'V'li;'l~'\.J1:l.J'\.JV!(;leJ(;l'\.J l°l1eJ~ V!i;'l 1°116/leJ:l.J l°l1'0J1~ bbi;'l~l°l1i;'l1~b'J(;'ll"IJeJ~'V'l'Llfl~1'\.J"IJ'U'Vl~ _________ : ___________ l°l'\.J 

bbi;i~~-ru '<il1~ l'lei~-ru ~~6lfeiu 1 'Ll mill~ bn~\0111:1.J b~CJV!1 CJ vi~eieiu~ b V!~eJ'Wbn~~'Ll'OJ1fl m11 -li'1t1 CJ'W ~ ~~ n~111fr;h 
'lJ ' ' 

d ~ ..::to ~ Q.I !V i.I d dil .d 1'" 6' 

m1:w b?I CJV!1CJ'W'W'OJ~ bfl~"IJ'W nub 'OJ1V!'W1'Vl"lleJ~m:w'Vl1~vim~ vi1eim:1.JV11~vii;i1~ bbi;i ~ b 'V'leitl 1~ bCJ°ll'Ll"IJ'e:J~'Vl1~ 
' ' 

116lffl11 m:1.JtJCJV!tJ~~'e:J611irfl~1'\.Jbi;'l"IJ15fl11l°lru~f.5I:lJ'W~~ Vi ?f1.o®mn/<'i®C9l® i;i~1'1.JVi (9)~ fl1fl~11°l:l.J ®ct®gi! 

m:1.JV11~vim~?1~1'W~'Vl~'OJ~ bbm "ll b ~:iJb~:iJ b'iei'W 1 "1Jvi~ei~1~6"ruru1~1:1.J~ b ~'W?1:1.Jl°l11 ...... 
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~ ii _J iJ'V ii V .ci1 ii ~ q .d .d 
(9)®. b U'WV!tn'Vl"l.leJ\IN1tJ"il1\l"il~\9leN"l.leJ\9111CJ61~bfJCJ\91 bb61~m1"il6'1eJD6'1.fl1'W"l.leJ b 'Vl"il"il1\l"l.leJ\16'1fl1'W'Vl'Vl 

'U 'U 

Me:i\lvi'1\11t1be:i\lne:it1n11~t1~e:i\lu1~n1\9111A1 

' ,, 
I ii' .di .<:::It &:!i 

ne:i6'111\161\9161\IV11'm'W:W"l.l'W 

(9). n11"1.le:Jb~t!b vl:wfo"i 1\11'W n eJ6'1~1\l\9\1:W6"ru ru 1 bb i.Ji.Ju-ri.J11 A11~.Q' b llt1V1i!1vi"l.le:i\l~HD ~1\1.yj"il~ \91 eJ\l 
., ., 'U 

b~CJn~eJ\l.fl1CJ 1 t1n1V1t1\91 rio 1t1 tri.Jtff \lbbl?ii't1~~-ru~1\11~?i\l:WeJrn1t1\l'd\916'1\91VhCJ V11n~t1n1Vlt1\9ld1 u bb~1 
'U ' 

~-ri.J~1\l hJil~'Vlfivi"il~ b~CJ n~e:i\l b~t1bvl:wfi1\11t1ne:i6'1~1\1'11m~'-J1~1\l1~~ n ~ e:i 1 u bb61 ~mru~ ~11~1\llil ~M e:i\l 
'U 'U 'U 

b~CJm~t1~t1'11n~-ru<il'1\l 1 Vf~11:il1\lvib llt1fo"i61ruru1~i.J b~CJm~t1~t1"il1n~-rtJ~1\l b\9lm ~1 V!~e:i 1 Vf~nfo"i1\11t1"1.leJ\l\11\91 
'U 'U 'U QJ QJ 'U 

l?ie:i1u V1~e:i1Vf~m~t11i11nml'nu1~nt16"ruru1 bbi;11bbl?imru ., ., 

' ' ..:::., 0 .:::i., ..::. .df I q q di .c:::I ~ .di 2.ICV ii 

~. m1'W"il11ru1A1t11ru b\l'Wb'W:WV!1eJ61\91 bb61~n11"il1m\l'Wb 'W:wvi1m wm\lt1At1"il1n~1i.J"il1\l m:w 

b1e:i'LI 1 "1.l"l.leJ\16"tyty1 bb Di.Ju-ri.J 11A11~ l'le:i\l 1~-ri.J m1\9\111i16'1eJ'Ubb61~b ~'W"l.leJD"il1ml1tr rnDu1~mrubb61~ 1 Vf~e:im1 
W"il11ru1"1.le:i\1611irn\li.JU1~:w1rubll'U~it16'1\91 

q 

6'1mm1u-ri.J11A1 (6'1\9\1fo"i1 K) lil~l'le:i\IA\lvivi1~~Dvin1vit1\9111b t11''Ubb6i'1 b6'1~"ilm:w~n1vi'LI\9111b t161ruru1 
'U 'U QJ QJ 

V1~e:i.n1CJ 1t11~CJ~b1611~m:w hi'"l.ICJ1CJe:ie:in 1 u b\91CJ"il~ 1oU6'1\9\1"1.leJ\l'Vl1\111"1.1m1vi1~1~tJ111 t1-LJ'e:i (9).c:r 
'U ' 

,, 
1 t1 nT~W"il11tW1 b vl:wvi~e:i61\9111 Alfl1\11'W~1\l b Vl:W1ne:i6'1~1\l1 Vlfl1'U1tu\9\1:W6'1\9\1 ~\loQ. -

'U 

P = (PO) x (K) 

P = 11A1fo"i1\11'U~eJV11.l1CJV1~m1mfo"i1\11t1b llm1\9lvi"il~~m~1CJ 1 Vf~fo:il1\l 
PO 11A1fl1\11'W~eJV!tl1CJvi~fo:iJ'1\IU1~:W611~ Vl~eJ11A1fl1~1\l\11t!bllm1\91 

'U 'U 

zj\11~i.J 111 t16"ruru1bb6i'1bb~mru 
'f Q.I QJ I 

.c::i1 V iJ' d i.I ..:::! I di 

K ESCALATION FACTOR 'V1Vln\911CJ cs:'. % b:WeJ\9\€l\lb'VmA1\11'W'Vl1€l 
.,=i: d ii .c:f I .di 

·tnm'W:w cs:'. % b:WeJ\9leJ\lb1'cmA1\11'WA'W 

~ 
(u1t1'Vlfll'W";i b'V!~eNn'1t11ru~ru~ 

,,. ~ 

NeJ1'W'dcJnT:i6\,'lJ'N111\l°Vlm\l\9\1fl'Yl (9) 

" 
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~1'1.!el1'°111 V1mt.Jfi'1~1a1f111 b"li'W ~v11rn1 h'1b~t.J'W h'1vm1u1i;i 'V!awn ~wn 'VlffU1~611~ 
' 

e)~~'LIVl-f ~~b'Ub~E.J~ ffJd1i:.n1'1 h'1enV111 f1~'116'fl?l h'1'11'W ~1 dJ'Ul?i''U bb6l~bVJ'Vlmt.Jf111m1~fi._, 
' 

(9).(9) 1 '\l'Jw1bb6l~enfl11u11"iJufi'1?11m~'W"iJ1V1tl1t.J bb~hh1~fi._,V1~mb'Li61'1bb61~1~uu 1'l"Jw1.n1E.J1'Wu1b1ru 

(9). ® tJ1~tJ1'lJa'1mfl11u11"il'Ufi'1vlm~'W"iJ1V1tl1 t.J bb~1~11~fi'11~uutJ1~tJ1.n1t.J b 'W'U1b 1 ru 

(9).rn 1~uuvlaV1~awuu?11t.J~1._, 1 ~~(?]'Vl~a~._,a~ 1 'Wli'i1'W'lJa'1mfl11 b "li'W vlatJ~umrniz1 vlaf\'161! 

?11t11'V'l-W1611V1~'Ubfl~a..:itJ-¥umrniz1 mmiaw1 i6li 
v v 
0 ""' 0 

(9).C§:'. Vl1-:J1~'U1tJ'U1'lJe:J-:Ja1fl11"il'Utl-:JV11-:J1~'U1tJ'U1Jl1tJ'Ue:Jfl 

<9l.ct' li'i1'UtJ1~nau~"iJ1bll'UG'11V1fomm1 mvn~ci1'U~~(?]tl'Ua1fl11 b(?]t.J~a..:i?J~1..:iV1~atJ1~naui"l~a~ 
nurn1ria?1~1..:imfl11 bb~hh1~fi..:ibfl~a..:i~mV1~abfl~a..:i:Wani;i~u1mtJ1~nauV1~a ~(?]~-:! b"li'W ~'V'JVi bfl~a..:i 
fla~~'dbl9ia1 bf1~a..:i?1utl1 bfl~a..:itJfommiz1 W(?]6l~i6li 

'lJ 

(9). b vi1..:ib V111aumm1 ~'Utl~ ~'W~n vi1..:i"il1nmfl11 b(?]t.J1au 1~bn'U rn b~IP11 

tiia~-a K = o.lflct' + o.e>ct' IVlo + o.e>o CVCo + o.cro MVMo + o.e>o SVSo .. 

' 
m.@ ~1u~u 'Vlmt.Jfi..:i m1"1J1?1~'U m11P1n(?]'U m1u(?]eJ(?]~'U m1"1J(?]V1u1~'U m1bn~t.J'LJ(?]eJ(?]~'U m1 

'lJl?l - ti~'Ul?leJl?lbbil'W b~a'U fl6la-:i ~'Wfl61B'1 ~'W~'Wtl1 ~'WVl1'1 ~-:i~a-:i1ibfl~a-:i~m bfl~a'1iiani;itJl]illi 
' 

611V1'¥'U m1ti~ ~'LI 1~'111~1tJm1~fi-:im1ti~~'WV1~avi11t.JV1~a1'?1(?] ~'LI ~iim1mu fl~ 
' ' 

flru6'f~U~'lJa-:i1?J(?]i!'W 61 bb6l~ii-ilan1V1'U(?]l5rn1ti~ 11~~-:iiim1u1?1eJ'(?J bb tl'LI b(?]t.J 1-li'bfl~a-:i~ m bfl~a..:i:Wani;i 
' ' I 

b ~a 1Vll~m1P11;i1'Um~~n1'V!'U(?]11 b "li'Wb~ t11nrn1'Uria?1~1-:iti'W'W'Vl~a b zj a'W6116ltJ1~vi1'W ... 
~-:i-d1~11~fi-:i-:11'UU1~b.flVI EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb61~ SHOULDER 

tii~~'a K = o.mo + o.e>o IVlo + o.<i'.'o EVEo + o.lflo FVFo 
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m.m .:i1u~m~v.:i 'Vl:W1tJil\I \11'Wi;'W'LJ'W1\911 my'll1m b~tJ\lnm ll'W.ff 'W 1 ~b ll'W1~b UtJ'U ''il'W 11i11"111:w'Vl'LI1~ 
~eNf111 b\91 tJ1'W"lia\111\11~'Vl11\li;'W1 my-;u~ bb61.1:wli1'1 tJi;'W~atJ 'Vl~a m1 \91'1J'W1\91~1\l j bb6'l~Vl11tJ 1 ~ b~:w~a\111\1 

iim1m'Ul"l:Wl"lru?1:wu~'1Ja\11'?1\9lbb6'l~iJ-llan1'Vl'LI\9116'1.Jnu~1\91tJ1ibl"l~e:i\l~m bl"l~a\li'.lan6'l 'Vl~mb1\ll"l'W bb6'1~1~ 
'l q q d.J 

'VlmtJ m1:wn:wil\l\11'Ui;'LI~\I \11'LI~'LI b~tJ\I m bb 'W1 'Vl~a\11'Wi;'LI 1 'Vlaj~ii6l n~ru~\"1~1 tJ l"l~\ln'LI b ~e:ill a\I n'LI m1 
' ,, 

n\9lb61.11~w\lvimtJ'lla\16'11\9ll?l~\lbb6'l~Vfe:i\1~1tl1 

Hf~(;l"a K = o.<ro + o.lt:Jo It/lo + o.lt:Jo Mt/Mo + o.lt:Jo Ft/Fo 

lfl.m .:J1'Llblil1~"a~bU~~'LI 'Vl:IJltJtl\I \ll'Wb-;u1~1~btJ\9l~'t.rvi'11'1.J 1~tJ~Vl1\1'1J'LIEJ1tJ 1'1.J - n6l'U 'l.J1~mru 
1:Wbfi'W ~ fibm:w\?11 tJm 1'LI\11'Lib-;u1~1~b tJ\9le:i 1ml°l~'l~a\l 1-li'b vil"lill"l.ff'LI?l\I ' ~ 

LoU~(;l"a K = o.~~ + o.®~ It/lo + o.®o Mt/Mo + o.lt:Jo Et/Eo + o.®o Ft/Fo 

m.® .:J1'1..1~1'Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.~o At/Ao + o.lt:Jo Et/Eo + o.®o Ft/Fo 

m.lfl .:J1'1..1~1'Vl1.:J SURFACE TREATMENT , SLURRY SEAL 

K = o.mo + o.®o Mt/Mo+ o.mo At/Ao+ o.lt:Jo Et/Eo + o.®o Ft/Fo 

m.m.:J1'1..1~1'V11.:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.®o Mt/Mo+ o.~o At/Ao+ o.®o Et/Eo + o.®o Ft/Fo 

m.~ .:J1'Ll~1t:l'Ll'LI flel'Llf1~(;1 bflj:IJ b 'Vi~ n 'Vl:IJltJ tl\le:l'"Jti'W'Lil"le:J'W f1~1?l~1 ollb?f~:!Jb 'Vl~ f1 zj\IU1~frn'Uli1'1 tJ 

\?l~bbfl'j\lb'Vl~f1b~'W'Vl~eJ\?l~bbm\lm\9lb'Vl~f1f1~1b~eJ:W~\91 (WELDED STEEL WIRE FABRIC) b'Vl~m~e:itJ(DOWEL 
BAR) b'Vl~nfi\91 (DEFORMED TIE BAR) bb6'1~1e:JtJ~eJ~1\I j (JOINT) ~\li11~'Vl:W1tJl"l11:W11:Wtl\lbb~'W~'W 
l"leJ'Wf1~1?lb6'f~:Wb'Vl~f1'U~b1rul"leJ6'1~~1'W (R.C. BRIDGE APPROACH) ~'"JtJ 

1-if~(;l"a K = o. mo + o.®o It/lo + o.m~ Ct/Co + o.®o Mt/Mo + o.®~ St/So 



- UJI -

I ig .q ~ ~ 1Qtl .::::!/ I .::::I .:::i., C:.: 

m.ct' .:J1'Ll'Vlel':i::U1£1'Ll1flel'Llfi':i\il bfi':ill b Via mba::.:J1'Ll'UeJ'Vrn Vl:l.J1 tltN 'Vl€Jfl€J'Ll fl11?1b?f1:W b'VI~ fl 

?1°1V1r'lJ.:11'Ll1~'lJ1tltl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'Ll11.:J1~'lJ1tltl1 
.:::::\! ..:::i,_ ~ .:::ii 4 ~ ~ 4 ~IQ.I 

flB'Ll ml?'I b?11:w b VI~ fl .:i1'Ll ~1~ fl B'Ll m l?1b?f1:W b VI~ m1.:i1~'lJ1tl'Ll1 Lb~ ::'lJ 1b1ru~1 ~fl B?f ::w1'Ll 11:wV1.:i.:i1'Ll'lJ BW fl 

flB'Ll fl~m?f~:wb Vl~fl bbr;i::.:i1'Llfl€l'Llfl~1?1 b?f~:w m~fl~'Ll~i11'tl bb 'lJ'lJ bbG'l~~fl~ru~.:i1'Llfl~1t1fl~.:in'Ll b 'Iii.! .:i1'LluB'W'fl 
'U 

(MAN HOLD) vlB¥Bt1?f1t1 b 'Vl1~Wvl vlB¥€lt1?f1t11'\i'Jvh bU'Ll~'Ll 

1iffllil':i K = o.mct' + o.mo IVlo + o.@ct' CVCo + o.@ct' MVMo + o.@ct' SVSo 
'II 

m. b ~1'LI lfl':i.:Jf!j1.:iflei'Lln~!il bfi~ll b VI~ mba::.:i1'Llb ~ei'Lln'Ll!il~.:i V1:1.J1t1fi.:i ?f ~W1'Llfl€J'Ll fl~l?'I b?f ~:w 
bV!~fl bfl1.:!?1¥1.:i~1'Ll11flfl€l'Llfl~l?'I b?f~:Wb Vl~flfl€l?f~W1'Ll (R.C. BEARING UNIT) 'Vlm VI~ tl:Wfle:J'Llfl~l?'I b?f~:W 

"" 
bVl~fl (R.C. BOX CULVERT) V1€lt1.:itl11fl1.:i?f¥1.:ifle:J'Ufl~l?'lb?f~:WbVl~fl bzj€l'Lltl'Lll?'l~.:JfleJ'Llfl~l?'lb?f~:l.JbVl~fl vl1 

tifalil':i K = o.mo + o.@o IVlo + o.@ct' CVCo + o.mo MVMo + o.klct' SVSo 
'II 

m.UJJ .:i1u lfl':i.:Jflj1.:ib'Vl~n V1:1.J1t1fi.:i ?f~'l"l1'WL V1~fl611V1~'lJfl'Llb~'LloLJ1:Wfl'Ll'Ll 1m-:i bVl~fl611V1~'lJ~~~-:i 
i11t.l''il11"il1'll'Ll ~ bb 61.l'J'Ll ?f .:i b?f 11'V'J~1bb1-:i?f .:i b?f 11'Vl t1 b?f 1b'Vl1VI !21tl Vl~B.:i 1'Ll bfl1-:J b VI~ fl~'W ~ij~ fl~ru ~ 

'U 'U ' 

fl~1tlfl~.:Jtl'U bb~hh1:wfi.:i.:i1'Ll~~~.:Jb?f1 bfl1.:Jb Vl~fl?f1tl~.:J"l.1€l.:Jfl111 'V'J~1~1t1N~l?'I bbvl.:JUWb 'Vll211 'Vlt1 

1-iialil':i K = o.klct' + o.@o IVlo + o.oct' CVCo + o.klo MVMo + o.cro SVSo 
'II 

c::I ~ .c:::::t .::::!/ .:::ii .c::i., W: d Q.I I 

er.ct' -:i1uflei'Llm!il 13.i':i111 b V1amba:::flei'LI m!il~1~flaei.:i Vim t1t1-:i .:i1'U flB'Ll ml?'I b?f1:w b VI~ fl'VIV!fl?f1'Ll 

61.1 B.:J b vr~ flB B fl:w1 bbt.I fl r\'1'U1ru~1.:ivr1 fl"l.I B.:J.:i 1'Ut.l1 t1 V11-:i1~'lJ 1t1tl1~'Ll Vl~Bm fl11'll~ 'tl 1~V11'W'tl 1~ flB'lJ"l.I B.:J 
.:d ..J .c:i1 Q.I I .:::ii Q..I I I ~ 

b 61.1€1'1.J 611.:J:W6'1(1Jt1J1 bbt.I fl"il1 ti bOW1~.:J1'Ufl€J'Llfl11?1~.:Jflm1 b 'Vl1'Ll'Ll 

1-ii~lil':i K = o.cro + o.®ct' IVlo + o.klct' CVCo + o.klo MVMo 
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= ESCALATION FACTOR 

= ~"lfU11fl1~'1.J'ilflfl~11 U"Uel~th:::L 'VIA 1 'L!b~el'L!~a~~1'L!bL~a:::~1~ 
'II 

= ~"lfii11f11~u'il11 m~'11 tJ"Ue>~tJ1:::t 'VIA 1 'L!b~v'L!~ LU~611v~tJ1:::n1~11fl1 
'II 

= ~"lfU11fl1~L:tJ'L!lli 1'L!b~eJ'L!~a~~1'LILL~a:::~1~ 
= ~"lfU11fl1~L:tJ'L!lPl 1m~ei'L!~LU~611v~tJ1:::n1~11f11 
= ~"lfii11f11-!a~tim1~1~ (bh1:1Jb'Vl~mta:::~t:1J'L!1Pi') 1ut~e>u~a~~1uu~a:::~1~ • 
= ~11il':i1A11'alilrieia~1~<1a.inaJtV1anm1:::~h,aJu~>1ut~eiuvlttl~611ei-3'1.h~n1~':i1A1 
= ~"lfil11f11bV1~n 1ut~e>u~a~~1utt~a:::~1~ 
= ~"lfil-a1f11LV1~n 1m~ei'L!~Ltl~611v~tJ1:::n1~11f11 
= ~"lfU11fl1LV1amLN'L!b~fl'l.J~N~lil1 utJ-a:::L 'Vlf'l 1 'L!b~el'L!~a~~1'L!LL~a:::~1~ 
= ~"lfil-a1f11 LLN'L! b'Vlam~au~N~lil 1 uu1:::t 'VIA 1 uL~v'L!~ ttl~611e>~tJ1:::n1~11f11 
= ~"lfil11f11trnawa'VI 1m~e>u~a~~1'L!tt~a:::~1~ 
= ~"lfil11fl1trnawa'VI 1ut~eiu~ttl~611ei~tJ-a:::n1~11f11 
= ~"lfil11f11tfl~v~..ij'mtba:::u~.nwsn 1ut~vu~a~~1'L!bb~a:::~1~ 
= ~"lfil-a1f11bfl~ei~..ij'mbba:::u~.nwsn l'L!b~eiu~btl~611ei~tJ-a:::n1~11m 
= ~"lfil-a1f11tl1:Uu~ b611aV1:1Ju b~1 1 'L!b~vu~a~~1'L!bb~a:::~1~ • 
= ~"lfii-a1f11tl1:iJu~ t611aVl:tJ'L!b ~1 1 'L!b~eiu~ ttl~611ei~tJ1:::n1~11fl1 • 
= ~"!1U11fl1vieJtijL:tJ'L!lilbfl~'L! 1 'L!b~eJ'L!~a~~1'LILL~a:::~1~ 

ACo = ~"lfii-a1f11viei~t:1J'L!lilbfl~'L! 1ut~v'L!~LU~611ei~tJ1:::n1~11fl1 
PVCt = ~"lfU11fl1vieJ PVC 1'L!b~eJ'L!~a~~1'L!LL~a:::~1~ 
PVCo = ~"!1U'a1fl1viv PVC l'L!b~v'L!~LU~611v~tJ1:::n1~11m 
GIPt = ~"lfil11f11vimV1anmua~n:::a lub~vu~a~~1utb~~:::~1~ 
GIPo = ~"!1il11f11vivb'Vlane>1ua-3n:::a 1'L!b~vu~btl~611v~tJ-a:::n1~-a1fl1 
PEt = ~"lfil11fl1'Viv HYDENSITY POLYETHYLENE 1m~eiu~a~~1'L!bb~a:::~1~ 
PEo = ~"lfU11fl1viv HYDENSITY POLYETHYLENE 1m~eJ'L!~bU~611v~tJ1:::n1~11fl1 
wt = ~"lfil-a1A1a1alww1 1m~eiu~a~~1mt~a:::~1~ 
Wo = ~"!1U'a1fl1a1a1ww1 lub~v'L!~bU~611v~tJ1:::n1~11m 
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@. m1ri'1'Ll1ru'H1~1 K "il1n~m m:w~n~ru~..:i1'Lli!'Ll1 1'H'bit'11b6'l'll~'ll·ih1fl11'6'1~m:i6'11'1..:i'lleN 
m~'Vl11..:iw1ru'l1c! 1~c.i 1i~1'Ll'lleNll ®cti;no bU'Llbf1UJ6f11'Llm1ri'1'Ll1ru 

""' 
~. m1ri'1'Ll1ru'H1~1 K 611'H¥umru~:W..:i1'Une:i6'1~1..:i'Hmc.i'llwb.fl'Vl11:we:ic.11'Ll61ruru1b~c.11n'Ll"il~~e:i..:i 'IJ ., ., 

bbCJ f1Fhrie:i611'1..:i bb~6'l~th~ b.fl'Vl 1 VloU~ b "il'Ll~1:W~f1~Ul~'lleJ..:l..:11'Ll,r'Ll bb6'l~ 1 Vl6'1eJ~flGl eJ..:ltl'lJ6'1~1m\il 
'IJ 

rl1'H'Ll~1i' 

bn. m1ri'1'U1ru'H1~1 K n1'H'Ll~1mi'Vll2l'Llc.i:w bn \9\'1bb'Htl..:i'Vlni'Ll~e:i'U 1~c.11~:nm1'Li~bl2l~bb6'l~ 
' 

rl1'H'Ll~ 1 Vfvhb6'l'll61:ww'U5 (b U~CJ'IJbVJCJ'U) 1 VlbV'Ll~6'l?l1b ~"ilrleJ'Ll bb~1~..:IU1~6'l~'WITT Uf1Ultl'LJ{>]1 b6'l'llfl..:I~ 
'IJ ., 

i.I v v cs'v 
'H'Ll 1 b6'l 'll6'1:W'W'Ll5'Ll'Ll 

cs:. 1 Vf-W"il11ru1 b~'Llb ~:w'H~eJ6'1~11m~1..:i1'Ll "il1m1fl1~~-r'U-.il1..:iv11Giruru11?1f16'l..:ltl'U ~11-.il1..:i bda1°11 K cu QJ QJ cu 

1?11:W ~~ 1611'1'1-r'U ..:11'Ll rie:i 611'1..:ii!'U I 1 'Ll b~eJ'Ll~ ?i..:i:w eJ'U..:11'UiJ 1°11b'll~CJ'LlbbU6'1..:11u"il1f11°11 K 1 m~ eJ'Llb tJ ~"Ile!..:! 
u1~mm1fl1mnn11 cs:% ~'Ll 1 u 1~c.itl1b~w1~?!1'Ll~bn'Ll cs:% mri'1'Ll1ruu-rrn~:w'H'1e:i6'l~~1..:i1mb~1bb~ 
m&c1~c.i1~f1~ cs:% bb1n1Vf) 

er. 1 'Llmru~~-r'U~1..:i 1~6'11m11Jv11m1na6'1~1..:i1 Vlbb~1b6'1~"il m:w1~c.i~nm1 'UGi't1Jt1J1 t~mtl'Llfl11:w~~ 
'l1a..:i~-r'U..ij1..:i ~1 K ~1:w6'1m~1..:i ., ~"il~tl1m1m'Llm1ri'1'U1rul°l1..:i1'U 1'H'1i~1 K 'l1a..:ib~a'U6'1~Vf1c.i cu cu I , 

~1:wmc.161ruru1 'H'1al°l1 K 'll8..:lb~a'Ll~?i..:i:we:irn1'Ll"il~..:i bb~1bb~11~1 K t'i'11~"il~i1~Twac.in11 ' ., ., 
b. m1~1m~'Llbb~6'l~..:11~ 1 Vf~1c.1~1{]1..:i ..:i1'Ll~~-ru{]1..:iv111~bb~6'l~..:i1~ ~1:w61'ruru11 urie:i'Ll?i1'Ll 'IJ ., ., 

1°11..:i1'Llb ~:w'H'1af011..:i1'U6'l~6'l..:i zj..:i"il~ri'1'Ll1ru 1~~mda'Vl11'U~'lli111fl116'1~ na6'1~1..:i zj..:itl1mri'1m ru'H1f"l1 K 
' 

'lla..:i b~a'Ll~?i..:i:wau..:i1'Ll..:i1~J'Ll 1 b ll'Ll~ bb tl'Llamb~1 bdari'1'U1rub~m ~:w 1m Vf'llav11fl11:w1?1 n6'l..:i b~e:i..:i m1 b~'Ll 
nu?l1-Wn..:iuu1~mru 

cl 
(6'l..:!'ll8) ~ 

('W1CJ'Vll"f'W1 b'H~ eJ..:ltl6'l CJ1Ulf1Ul) 
' 

cl (1n"a~ (6'l..:i'lleJ) 

1"il11~511:W) 
' 

(6'1..:!zjeJ) ~ 'WCJ1'W 

('W1CJ1'VlCJ1 bb~..:i?l'W) 

d 
(6'1..:!'lleJ) ~ 'li'JCJ1'W 

('W1..:im1~ru1 l"f~'<ilm1fll?l~) 



rnm=t1'jtb cuuVf1ai;lruru1ilei kl.G>G> (r;.icu1n G>G>) ., ., 
G.I ~ • 

l'!111atyty1'VI l'lfl.G>/. ____ " ___ /121~b ~.:i1cu<Vi ____________ @~ __ '.Wflfl~1l1_~_'1J __ ~~~----------

bb 'U'U bb~u'Li11:1tJ1~"1J161'l.l'W''W6\11'Wrie:i?1~1\I ~~-r'U{f 1\l"il~~e:i\l~\?lv11 bb~~&i\?l~\1~1llll&i f"l1ll. 
d Q.J d I I 

bl.le:Jd'W'VI ~~ l.Jfl'j1f"ll.I ~ct'.ct'.@l bb~~Vl 'W1.oct'.oct/1~1rl ~\11'WVJ ~~ l.lm1f"ll.I ~ct'.ct'.<9l 

Ill 
r;.Jf11'Ufl3J.:)1'lJ 
'II • 

Ill' Ill 
~°!11'1~fl1'UfJ3J.:)1'lJ 

iil1'l1n.:i1uau111 

0 G.I c:i 
a1cun.:i1mb"ll1.:i'Vl1.:iV1~1.:il'l1n'VI G) fl'j3J'Vl1.:iV1~1.:i 

l'l.u111::3.i1.:i ei.bi'.Jei.:i 1il.l'l1n 

r 

\11'W~'W'l"J'V11\IVIG'l1\I 'Vl1\l'Vlbr.l\IV!dJ1i:J~'ll <9l® ~e:J'Wffi'Uf"ll.I o~o@) ~e:i'W bi.i-l~~1JJ1 - mn ~e:i'W ~ 
'U q 

~ nm:xt'.+d'.oo ITT mmru-:n'W @) bbvl\I "' 

'U~,;'VI bfl'Wb'Ue:i{ me:ib'Vlfl'Llf"l (i.V1mb~'Wii) "il1n\?l r 
@l@l/@l tl'W'Wb:iJeJ\16'11m ~1'U~Vl'WeJ\IVleJl:J eJ1bfle:Jb:iJeJ\lb;gi:J\l 1 Vl:i.l ~\lVl'J'\?lb ~i:J\11 Vl:i.l ct'.oooo 

. . "' ' / 
~f1.@l/ ~ /®ctbb b~l.J~'Wl'WVJ @lb l"l~f'll~f111:J'W ®ctbct ~'W?l\?ll'WVJ @)Ql f1l.lfl1'W''W5 ®ctbb 

1~1:J~b1mrie:i?1~1\I <io l'W ,,,.--

<9l,<i<io,ooo. - 'U1'VI 

'W11:J.fl'Vl1JJ~ bbfl1~\lf11 

'W1\1?111~~6"n'rlru ~m~m 

t 'Vl1. 

q q / 

1 'Vl1. o<i-lni<ilni~-<i~<ilni 

b 'Vl1. o<i-ct'.!ni®<i-<i®lnib 

t 'Vl16'111. 

1 'Vl1. o~-<9lriri®-ri<9l<9lri 

'V!mm'V!~ ~J-r'U{]1\l"il~~e:i\l~\?lv11i111:1tJ1~'lJ16"l.l'W''W5~'1nci11bb~~&i\?l~\lu11:1'lJ'W1\?lb:i.lue:i1:1n--.i1 ht9:'.o x Ql.bo bl.1~1 
'U 

(~cu\haatl1b~'U~1'VicW-:Jaeia"ll11) ru ~\?lb~lJ~'Wbb~~~\?li'W~\?l'lle:J\l\l1'WrieJ6'1~1\leJ~1\lLJeJl:J ® 61!\?l l\?11:11~~f"l1'Ufll.l\l1'W 
btJ'Wern1'V!'W\?l"il\?l~\?l~\I bb~~ ~1b'Ll'Wm11'M'bb'11b?11"ilrie:imNije:iv11\11'W 

'U q 

cl 
(~\l'lJeJ) ~ 

('W11:J'Vlf'lll"l1 bVl~mn~1:11ruf"lru) 
q 

cl 

('U30J'1fo 
(~\l'lJeJ) 

l"il11~511l.I) • 
cl 

(~\l'lJeJ) ~ 
('W1i:Ji'Vlc.n bb~\li1'U) 

' ~ (~\l.;ge:J) l"ll:J1'W 

('W1\lf1~'r!tu1 f'll~~mlf"ll?l{) 
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bb~'W nTw'i1\11'Ll ci.:i 1 Vf ~11~1\l~';i'J"il61atJ bbii'l~ bb~'W mTv\'1\11'Ll~\ln~11~a\l1~Wum1m i1'W"llffU"il1 n ~11~1\lria'Ll~.:i"il~G'l\l!ja 
'U 'U 

vl1'11'W1~ 
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'U 
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112 v 
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' 
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('IJ1CJl'VlCJ1 bb\91.:J~'IJ) 
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('IJ1.:inq~ru1 l"f~'<ilm1fl\91~) 



., ., ., 
rnnaT~u 'lJ'U'Vl1eJaruru1"lle:i kl.@cr c~u1n @er) ., ., 

~ ~ I 

~111a~~1'VI ~n.@/_ ____ ~ ___ /kl<fi>b ~.:i1u\ii ____________ @!t'. __ rt~fJ~_o_11;1_cy __ _1~~!t'.---,,.----

., .,§'. 

lil1.:J b Vl111.:J1'UW'lJW'Vl1.:Jm'11.:J 'Vl1.:Jm'l1.:JV1111£11.ml @kl ~el'Ufl1'Ufl11 oklo@ 
'U • ~ . ... 

~el'U bW~~W1 - ~n ~el'U er 'VI 011.btt'-kt'oo RT 

m111ru.:i1u @ bb\-i.:J 

-------------------------------------------------------
.c:f I i/ Q.J ..:J V i<f I I 

';i1CJ~~bBCJl?l~ffVl1CJ6111jt1J1Vl _____________ ®Jl-_®/ __ ~_J~~b-----------uuuu v\'16IT'Wdia-'J'WVi _____ ®_ct ______ _ 

b~eJ'W _________ TI~f!~J)J_t)_'fJ _______ 'W.131. ______ ~~~------W'Vil1-:! ________ 'l)_l~YJ__J~'.W_b.Vg.d __ fil_~Ji'JfliJ_~_(J,_ymbb~'.W_®) __ ~J0(?) ____ _ 

I~m_'.W-1rJ~i~it.J ____ }5111~]]'.H.J ___ ~fo-~:mJ_~J11J_-v ____________________________________________________________________ ~ru{)1-:i ~1CJ'Vl~-:i 
numi1V11-:J'Vi~'N bl?lCJ 'W1CJ'Vll3l'W';i b'Vi~ei-:Jtlf!CJ1ruflru ~1bb'Vitl-:i ~el1'W'JCJfl1';ibb"ll1-:J'Vl1-:J'ViffN~1n~ <9l tr11{)1-:iBn~1CJV1~-:i 

' 'U 'U 
<V .di Q I 51.J' Q.J Q..I .%c!:I ~ I cf QJ .::J 

Vl'W-:161B';i1CJ~~bBCJl?l~B'Vl1CJ6111jt1J1u'U'U'WfleJbiJ'W61'd'WVl'W-:J"lleJ-:J6'111jt1J1Vl __________ ~fJ,@Ls~ ___ /~-~-b _________ _ 

~-:Jl'W~ ___ -®-~ __ -_b~B'W ________ TI ~fJ~D-1fJ'.Y ________ 'W .131. _____ -~~ct- ___ bl?l CJ ~G111Jt1J1~-:J61B-:J~1CJ1 ~~fl~-:! tl'W ~-:J"il~ fl~ 11\9]B1 tJ.fl. 

(9). -:i1'W{)1-:1bV1iJ1_ ______ ~1-u_W:wtjxn::t1!tf;:o1_~J~'.1@1~Yn.J1t.J~~-®1g;i __ ~g:i_'Ww'.IJ.f,];l,J_Q~Q® __ ~m.J __ kw_~-~~J_-:~Jo_~JN~ 
~--D;!,l,~~QQ_fIT __ wimun-u __ fil __ b_b'.0J ______ ,,c: _________________________________________________________________________________________________ _ 

h b1a'W 1 "ll'Vl6l n bnru6VltJ';j~ b.f1V1-:J1'Wna61¥1-:i 61~';ibb~~16m';il°11'W1rum oil'nuG1ruru1 bb uutJru';i1 fl11~d 
'U '-' '-' 

1 Vlb U'W 1 tJ~1i!';i1CJ~~bBCJl?lbBf16'11';i~'W'"Jf) "ll. ( ';j'"JiJ~-:Ji'W _____ ~ _______ 'Vi1J1) 

m. f11';ifl'"J'Uflilf11';i"il';i1"il';i 
' 

m.(9) btia-:i"iJ1n-:J1'W __ -.['Hb'.v.'.l;!,JJA'J'.Y~-'W~'.l'.IJ~1~--i'J1\Ji1ITT~'JrJ~"ll--®~--~·~:i_'Wm1l~;!,l _ _o~Q® __ ~g:i_'W_JW_~-~~J 
:-_mo__~~'.!J_{( ___ ~ __ n~,bct:KfQQJ:{I_wmtJJ~'J:w __ (.9) __ mif~--------~------------------------------------------------------------------------------
mii~ruru1d "il~~ml?11bu'Wm';i1'W6'11CJ'Vl1-:J~blll?lm';i"il';i1"il1B~bb~'d m~~'W b~aiJ1Vfm';i"iJ';i1"iJ';i"l1~~n~fo{)1-:i"il~~a-:i 

QI Q.I 'U 'U 

~1 b u'U-:i1'Wfl~-:i~ ~fl~-:i'Vi~-:i"lla-:if!11iin11-:i"llm~1V11-:i b 1'WB nfl~-:i'Vi~-:i 11 b ~am';i"il';i1"il';ibb~~m CJ'Vii;r-:i"il1nffi~ bl!(?] 

1 Vfm1"il11"il';i ~1'W'U'Wfl~-:i~l?11bu'Wm1b61~"ll 1~b'iJ'WtJ n~bb~1 ~-:i!?l1b'Ll'Wm';iBnfl~-:1Vl~-:i~EJ'-:i hJ1~.Yh\9la 1tJb1'W11 bbl9i 

tr11{)1-:i'Vi~B~~tr-J1{)1-:iiiauV1i11CJ"ll~Gt-:ibU'Wa~1-:i~'W 
'U 'U 'U 

m.® 1wi1~CJ~~-:ibbl9i~~u{)tfil1?1rn1"ll';i1"il';ib~a~1bu'W-:i1'W __ 5f ~kWJ~'J'.Y~'.Wtj_YJ'J~l1m~ __ 'm~l1m~-mJ1t.JJ,~~-®~ 
Y-l~:wm.v~~-Qlg;Jgm __ ®JN_~~m~~n_:_~')fJ __ ~~u-~--~--o~.~t«Qg_ffr __ m_:mMJ'W __ ® __ m+1 ________________________________________ _ 
ru '1h-:i 11?1~fla1?11tJ"il'Wfi-:11~CJ~n~1~"111-:ifl1uflii1~a'W~~1 VJbll!Flf111"il11lil11Vfb~'W1~ 'WeJ\9111m1m ~1tJn~b U'WV1.W1~ 

' ' 
"lla-:itrru{f 1-:i~"il~~a-:iv\'1 tln ~l?l 11-:iu1CJ bfl~a-:iV1mCJ"ll11"1l';i~~a1?1~'W~1?11Vfilfl'W1 Vi'G1ruru1rum1"iJ11"il';i bb~~ffiflii 1 'lllJ 

'U '-' '-' 

bb611?1-:iG111Jty1ru"il';i1"il';i 1'Wb1mnm-:ifit1~1iim~';i~1'W'1JeJ\lmi1V11\IVl~'d\l bl?lCJ Hffum1ii b ~'W"l1ffU"il1n~ fld'UfJil b ~a 1 VI 
m1"iJ';i1"iJ';ii:.i1'W 1 tJii11m1?1 CJ61~~1mb~~tJ~a1?1.ifotrru{)1-:i"il~~a-:i b tJ'W~ru~1?1"11au 1'Wf111iib~CJ'Vi1CJ11?161 a'Wbn1?1"il1nm';i 

'U 'U I 

hJtJ~u~1 Vf~n~ei-:i~1ii b~em1"ll1 tJ1 'W-1lffd 

c§:'..(9) b ti B-:J"ll1 n~1V11-:imm~CJ~ n1mii~1 ~ bb6'11?1-:J 1'Wu11J~611CJ'V11-:J bb~~';i~CJ~V11-:i bb 'WuVf 1 CJi1'11Jt1J1d 

m"il "ll ~iJu 1-:i 6'/1'W~ fl'-:ii16l n~ru~~ EJ'-:i 1~ ~ a-:iv\'1n1 ';i ______ ri!J_l;'f-11~ _____________________________________________________________________________ _ 

"111-:if!1ufliim"lli-:i b tJ'WmCJi;l n~ruer n~11Vf-:11?1b1't11?11 b u'W m16'11'W~1~1il1 b U'W bb~~ 1 Vf ~1bu'Wf11';i1 'W?i1'W~lil'1bU'W11Fl CJ~ 
' 

b~a11iitJ~ii1 ru-:i1'W~-:1Vli11?1bb~11~ bn'WtJ~mru-:i1'W~';i~u 1 'WG1ruru11~ ~ru{)1-:i"ll~l'i'm~1 b iJ'Wm1~1iir11i-:i"lla-:i 
11 (I.I QJ 'U 

~muflii-:i1'W b1?1CJtrfo{)1-:i"il~ CJ mm m1-:i1?1b1't1!#11 b tJ'W m1u1-:i~a'W bb~~i-:i 1Vf1?11 b U'W m1u1-:i~a'W.f11CJ 1 'Wlil'1m'W 
'U ' 'U 

tJ~mru-:i1'W~-:i~ _ -~~bU'W-ll'ab~CJn¥a-:i 1 Vi'mi1V11-:1V1ft1-:1"111?11oif ioi1b~CJV11CJa~1-:i 11?1bbn~ru-.il1-:iii1~ 
_) ·~ 1~~ff( 4: .' ~-- ~e; s '"' '%\· cu1ti'Vl?i'W';i m~a-:in~mruflru~ 

VO ~ 

l!JB1'W1tJf11'.ibb'1J1..:J'\ll1.;J'V!6'l'N\il1fl'Vl Gl 
" 



- ® -

~"if m1 b tJ ~ CJ'U bb tJ i;w1h "~Iii ~v11n11 ______ ri_PJ_(IJ'J::t ____________________________________________________________________________ _ 

mm11flbb 1nlil~m~vl11m~bn'U~1'U(;'l~ er nb(;'lb:W1>11 lil1n"li1\1~1~ll111 'U61tyty1 b~ei 1vi'1~tJ~:w1ru\11'U~n1vi'U\9111 
b 'U61tyty1 

cs:'..® ~ f'U~ 1\1 ~'U CJ ei:w 1 ~~ fl'J'U fl:W\11'U boLJ1l'l111ill'l 11\91 bb(;'l fl11vi'1\11'U1 ~ bll 'U1tJl'l1:w1l'ltitJ1~61 \I~ 
ClJ cu q 'U 'I 

bb vi"« tyty1-dbb(;'l~ll1~f!1'U~m1'U 1~i" m11 ~~f'U ..ij1\ltJl)u~ b~m n'U m1vl1\11'Um:w61tyty1-d b ~eitJ1~ 1CJ"lltl bbn11"11m1 

6/JeJ\1~11~ 1\1 bb~'J ~f'U~1\I ~'UCJ eJ:W~lil ~tJ nu~ 1>11:wr116"\161JeJ\I~ fl'J'U fl:W\11'UV1ntJ1~1111 ll1~f'U~1\l{;'l~ b(;'l CJ 1~tJ nu~ l'l 1:W 
ClJ ClJ d:.J ClJ q q ClJ d..J 

~f'U~1\ICJeJ:W 1 ~~-J1..ij1\l'Uein b~n6"ruru1 bb(;'l~ b~CJnri1b~CJV!1CJ1i11n~f'U~1\l1~ 
'ti 'U QI QI 'U 

cs:'..m ll1m1vl1\11'U61JeJ\l~f'U~1\11>11:w61ruru1-d b llm V!l'l 1 ~'U flfl(;'l.fl1CJ'Uein 1~fof!11:wb~CJV!1CJ~1 CJ b V!l'l ClJ QI ct.I q q q 

(;'l~bil!Plvi~m V!l?J 1lP1n1>rn.J bb(;'l~m:wvi1\IV1m\l~a\lb~cifi1~'W 1 vi:wvi!Plbb 'Vl'W bb(;'l~fi11i-<ci1CJ~'W1 1 tJ b.yjaf111:wf'U~!Pl61la'U 
61JeJ\l~fo~1\llK\I n~11-d'b llmh'W'J'Ub~'Ub vh 1lP1n~ ~f'U~1\lciei:w61l\91 b ibb Vl'U m:wvi1\IV1m\l~\l~'W 

~ ~ 

.:::i,...:::1 QJ .c:::t,~ I .c:::t, 

er. 1om11>1111ii'J\9lbb(;'l~1om11i11m\l'U 

i5 fl111'1111ill \91 fl111'1111il~'U\11'U _____ §_ 'J::tm;Jl~'Jl.!_~ 1J_tj 1'l'J::tl1~'.N __ 1'l'J::tl1~A~'.l!t:t--!'JJ;J_b_6'.J_'1l_ -~~- __ ®_r;J_'U~J'I,.! ~~-_Q~_Q® 
1-Jf):W __ ~~~~-WJ_:_lmfl __ ®_P)1!__c( __ ~ _ _nu~~QQ_ITT __ WlJJMJ1J __ @ _ _b_b'.\d_l _________________________________ tl Ii)~ 1 -ii'15m11>1111il~'U b\91CJ 

QJ i-1 o J'd Jt do V c:t ')" QJ ~ 
er.<9l 1\9lfl11:Wfld1\ltJ11bb(;'l~fl1'U'Jtub'UeJVl\9l1:WVl'U'Vl1\IVlVl1fl11bb(;'ldb?l11il t~(JA1'flh'UU'a~'YfU0tl1~b~3:J 

' 
~WI Nii13:J 'Li bbG'J'lJWX'lJ ' ~ 

er.® tJ~mru6iib:wu~1>11:w~1-ii'lil~\llil~1>1111i1?1eJ'Ua1>111tJ~mru1'?1~ !'l(;leJ\9llil'W15m1~1b'W'Wn111>11:w~ 
~11~1\lfl1V!'U\91 b ~ 
~ 

er.m tJ~:w1ru1'?1~~'Ub\9l~LJ1:w1b~:W1>11:w~1ilil~\I lil~l'l111il?leJ'Ua1>111tJ~mru1'?1~1>1(;leJ\9llil'Ul61111 
~1 b 'Ll'U fl11\9l1:W~~11~1\I fl1V!'U\91 b ~ 

~ 

1 ~~1CJ rJ1\11'U bb~ (;'l ~\l'J!Pl 1>11:1J~(;l\11'U~vl1 bb(;'l~l°f 1'W1ru 1~ m:w15n111>111 lil1' \91 b!Pl ci"ii 1CJm:w11f! 1 

~eivitl1CJ (Unit Cost) ~fl1V!'U!Pl 111 'U6"tyty1 

11 CJ (;'l ~ ba CJ \91l'iaVf1 CJV!U "~ ei 6" ty ty 1uU'U if ~\l?leJ\IN1CJ1~ ei1'U b .rr 1 h-rra f!11:w 1>1(;'la\91bb~1 b ~ab ll'U 

vii;r n~1'Uiii\l 1~{;'1\l'U1:W 11 b lJ'Uli11ff rul'ieiviiJ1Vl m'U 
~ v 

({;'l\lzjeJ) _____________________ ~---------------------------------~11~1\I 
('U1CJV1!31'1-'l1 b'V!~B\Jfl{;'lCJ1tu~tu) 

' ~ '"" ,, 
((;'l\l~a) _________________ ~lf ~P--------------------------------·~1'Ulil 

('U1CJ6'11~<U'CJ llil11~Li11:W) 
' 

( d ) ~ i'W1'W 6'1~611€1 ------------------------------------------------------------· 

('U1CJlVltJ1 bb\91\l~'W) 

c .. ~aL ___________ .. ~----------------------""'u 
('U1\ln~~ru1 f'll~'<ilm1fl1>1i) 



rnnfil1':itt 'UuVf1~aruru1ileJ m.@ b C~'U1n @ b) 
"'"' ~ d I 

~1:1.Jfiltyty1'VI ~fl.<D>/ ____ c( ___ ./1€Jcfi>b ~.:J1'UVi ____________ @~ __ rtqfJ~D_')J)_cy __ ~~~----------

~fu-.5'1·r'il~~eM 1~bel1\l1'LI~.:ivr:1.1~vr~elbb~'U1\lciTu~1:1.1~ruru11 tJ..ij1'1°1i1'11 Vf ~~'Liv11~nV1el~Vl~\l b i'mb~ m':i..ij1\l 
'U v QJ 'U 

°1i1'1\l1'Wbb~ 'U1\l ci1'LI~1~fuel'LI fl 11~ b U'LIV!U\l~el~ 1 n~11..ij1\l bb~1 m':i~~11..ij1'11~ el'LI ru1 ~ 1 Vf ..ij1'1°1i1'1\11'Wbb~'U1\16'11 'LI 
'loM 'U 'U q v 

~\In~ 11~'LI 1~ bum VJ~ 1 Vf ~fu ..ij1\!Vli;J ~~'LI~1 n fl11:1.1f u e:i ~Vl~el~Wrnvru 1~~1116" ruru1 bbi;J ~~f u..ij1\l~~ EJ\lfl\l~ el\lfu ~ ~ 
'I 'U q QI v 'U 

1'LIm111 ~ ~ bb~ ~ f011111tJ1~:1.11vi b~'Wb~ el'l.I el\! ~fo ..ij 1'1°1i1'1V!~el'1.I el\! 1?11 bb Vl'LIV!~eli;i n-<il 1\1 '1.I el\! ~tu -.il1'l°1i1'l ~'LIVI ntJ 1~ m':i 
'U 'U 'U q 

n-Hu~-ru~ 1'11tJ~1\l"li1'1\l1'Libb~'U 1\lci1'LI 1~ CJ~1N'LI f"l1111 b 'LI111f"lV!~ \I ~fu-<if 1\l 191 el\161111~ fi1tJ f u 1 VI bbn ~11-.[ 1\1 
~ ~ ~ 

b ll'LI lil1'LI1'LI b~'LI 1'LIa~11~el CJi;i ~ _____ ffi Q __ C~JJJ ______ 'l.lel\11\l b~'LI'1.lel\l\l1'LI~..ij 1'l°1i1'1 m:1.16" tyty 1 ~'lt'1~ l?l ~ ~'V15~11-<ii' 1\11'LIm1 

Uelm~n6"tyty1 



te:im11-att 'L!'UVJ1aa~qp-U'e:i m.G>eil (~'l.!1n G>eil) 
~ d I 

m~a~~1'VJ ~n.G>L ... ~ ___ /l!l~b fil-!i1''WVi ____________ @~ __ rt'Jfl~D.'l~t'Y ... ~~~----------

t~e:i'L! l 6Hn1-ata'L!e:i tt~'L!m-a1 .U<Wa~~~~~.ma b 'L!'lh~t 'Vlfl • 

fl1tJ1'LIn1'Vl'U (9) 1~ tJ ~ b 1 l.11 _________________ ~9 _______________ 1'LI iJ 'U i;l \91~1 n1'LI l.1-:!'U 1~ 1'UG1ruru1lr~u~1-:1~~ ~m 
., ., 'U 

~ \9lvl1bbt.i'LIn111 oUW?l\91~ t.i~~ fl 1tJ1'Litl1~ b 'Vl 1311J.Ju eJ CJ n11~eJ tJl.1~ bo "IJeJ-:!~l.1~1W6'1\91~~~ 1 m 'tN1'U fi eJ?1~1-:i~-:i'Vl~ \91 
' 'U ' 

bbt.i'Um11iw6'1~~t.i~~mtJ1'Utl1~b'Vll"f~~~eJ-:1bb6'1lP1-:1~1~u , 11tJm1, 11rn~eJ'V!t11CJ cu1'Vl), blJ'Ub~'W C11~), 
er~11~eJCJ(,1~m.u-w6'1~1'U't.h~b'Vll"I , a1?111~e:iCJl.1~m-rrw6'1~~1-:it11~b'Vll"f bb~6'1~11CJm1m~G1qiqi11Vi'fl1'Ut11'1.J-1rlPJb~'W 

V11n6'1-:i'W1~1'LIG1qiqi1bbil1tl11n !J 1'Wfl1 CJ'Vlfl-:111 hJ ?11~11t1G'l-:i~e:iuw?1 ~~ t.i ~ l?lfl 1 CJ1'Utl1~ b VJ 131 

~1m~eJ'U 1"ll'Vl~eJelm1~fl1'V!'WlPl1n'WG1qiqi11~1Vi'~~11tl.!1bbm "IJG1qJqJ1~eJ 1 tJ ~-:id 1 Vl'Vli11CJ-:11'W"IJeJ-:l~J1~~11tl.!1bbm"IJ 
G111JqJ11 Vlb lJ'W 1 tlm~V1flnm1"lle:i-:im~11 ~ml bb vi-:iw1~11611'Lit1Jt1J1l "1 

~ 
('W1CJ1'VlCJ1 bblPJ-:l~'U) 

'WCJ1'W 



rnna1~tt'Uu~1aacyqpiiei m.G>e<: (N'L!1n G>e<:) 
~ ~ ' 

~13.Jacycy1'VI ~n.G>/ ____ " __ _/m~b ~-:i1'Llili ____________ @~ __ rrnf1~DJ_a_~---~~~----------

t~e>'Ll1"1lm~ta'Ue>ttN'Un1~1.utvi~nfl1a1m.J~~t'Vlfl 

.n1tJ1 'Lln1'WW\?l1~CJ~nm bo 1'LI i!u5\?l"ll1fl1'LIG'l\l'LI1lJ 1'LI61ruru1~fo~1\l"ll~~m ----------------------------------- v v 'U 

'<ij\?lvJ1bbi:.J'Ufl111 i b 'V!~fl~i:.J~\9lfl1CJ b 'UtJ1~ b 'VIP! hli!aCJ ff:h¥aCJ'1~ ~o 'UB\ltJ~lJ1UN1'Ub 'VJ~ fl~~B\l b .UJf \l'V!lJ\?lmlJi1ruru1 ., ., 

bbi:.J'Um11.Utvr~n~i:.i~\9lrntJ1'UtJ1~t'Vll"l"ll~~a\lbb61\?l\1~1~u, 11CJfl11, vru1tJ, tJ~mru, eYm1¥aCJm~~1i 
b'V!~ fl 1'UtJ1~ b 'VIP! , eJ\9111¥aCJm~vh it vi~ fl~1\ltJ1::: b 'VIP! bb~G'l:::11 CJfl11\911lJi1ruru11 ~f011'UtJ'd'U-8'\?l b "ll'LI ., ., 

'Vf 1flG'l\l'U1lJ b 'W 61t1Jt1J1bb~'dtJ11 fl{J b 'Wfl 1 CJV!i;r \1-J 1 hJ G'f 1lJ1 )fl ?i\llJ B'U Vf G'f ~ ~ i:.J ~ \91.f) 1 CJ b 'W tJ )::; b 'VI Pl 

mm~B'W 1'U'VJ~Bel\9111~fl1Vl'W\?l11t 'Wi1t1jt1j11~ b ~'W"ll11UJ1 bbm 'Ui1't1Jt1J1~B 1 tJ J{\l.Q' b ~V!tl'J CJ\11'W'UB\1'!51w"ll11UJ1 bbm 'U 

i1't1Jt1J11~tll'LI1 tJmlJvrirflm1'Ua\lm\9111 ~ml tb vi\l'W1~11"11'U't1Jt1J'1i, 

d 
(G'!\1"1JB) 6 

('LI 1 CJ 'VI 13li''fj" bV!~B\lflG'ICJ1UJf01UJ) 
' 

d 

~ ('1\1"1JB) 

('W1CJ61'd "1JtJ 1"ll1'rn511lJ) 
' 

(G'!\l~B) ~ 'Wt! 

d 
(G'l\1"1JB) 

(t1~'1t1) 

'WCJ1'W 

('W1\lflq~ru1 1"1~-.ij'm 1f"l\91~) 


