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~\l'Vl:Wt71"1.le:J\l\11'W'J1 tJ fl1'J~'Wl911:w?l' ruru11t71 titl'J~mru nutl~:w1ru\11'W~v1'1 b?!~l\Jl\J~\ll°lru ~1 tJ'J1m~e:iV11.l1 tJ\911:w?l'ru ru1 ~\Id 

QJ QJ cu QJ QJ 

fl1'J~1tJb~'Wb~ll61lt7lb61ltJblJ'W~1 Overhead bbG'l:lj Mobilization ~\lfl~11 er-J141\J'iJ:lj~1ti1 Vlbbner-ru~1\lb 'W\11t716'!t71Vl1tJ6lJ8\I 
'U 'U • 

fl1'J~1 tJ b~'l.J~1\11'Ul?11:W?l' t1Jt1J1 



- (9)\[J -

(cs::) m:wVJ1\IV16'l1·:J''il~~1m~'U~b~:W~'Um:w (C9l) bb6'l~ (®) ~\lfli;\11-U1\l~'U b'U\11\9l?f\9lVJ1CJ'lleJ\lf11j 
' I .0::::. d I 2.1 I .::::. d ~ d ~ 2.1 I _q.::J 

'11 Clb\l'U VljeJ fleJ'U\11 \9l?f \91Vl1 CJ'lleJ\I fl1j"iJ1 Clb\l'U m:wVJ m:wVJ1\IV16'ld\J"iJgj'V'J"iJ 1j ru 1m:wVJ b vt'U?f:W m j bd'Ubb\91 mruVJ 
' 

m:wVJ1\IV16'ld\I ~"iJ1jru 1 b ii'W11tJ~:w1ru\11'U~vi'1 b?f ~"iJ"iJ~\l~\lm~11 :W1~il?i1'U b~ CJ1oUeJ\lnrn1'U ~'U~ b vt~ei ~fl~\l\11'U~ 
b Vl~eJeJ ~ niltlilil ~6'l m~Vl'U \?\ €J f11j~1 CJ b~'U fl1\11'U ~ bbGl1 b?f ~"iJ"iJ~ \I b 'U\11 \91~\I fli;i 11 ~\Id m:WVl1\IVl6'ld\1€11"iJ'i\11 CJ b~'U~ b ~:W~'U 

'U 

1 Vf bbri er~'U41\l'V'l'rei:w tl'U f11 j'i\J1 CJ b~'U fl1\11'U\11\9l,r'U., bb6'l ~ f11j~"iJ1jru111\11'U 1\91€1 CJ L 'UVI~ fl bfl rue;i~\I fli;i 11V1~€J hi b U'U\916'1 CJ cu I 'LI 'I 

~tl"iJ l\?lm~\9l'll1\?l'lJeNm:wVJ1\lvtm\I 
er1141\l"iJ ~'i\11CJ b~'Uf1141\I 1 Vf bbrier1''U41\I b U'Uj1 CJ b~ei'Um:w b .Q ei\11'U~v11 b?l~"iJ"iJ~ \I b~ei m:wVJ1\lvtm \I 
'U 'U 

vt~ei b41vtif 1~'1J ei\lm:wVJ1\lvtm \I 11ilv11f11j\91j1"iJ?1ei'U~6'l\11'U~v11 b?l~"iJ bb~1 bb6'l ~tJj1 fl!J11 b u'U~'V'lei h \91j\I1911:w-Uei n1vt'U (91 

bb vi'l~ruru1VJ fl'lJjgjf11j m:wVJ1\lvtm\J"iJgjeJeJ flvttJ\l~ei1''lJjeJ\J f11j1''LJ:weirn1'U,!'U 1Vfl1 bbri er1''U41\I 
QJ QJ 'I 'll 

f11j'i\J1 CJ b~'U\11 \9l?f \91VJ1 CJ"iJ ~'i\11CJ1 Vf b~ei\11'U~\IVl:W\9lm:w~ruru111il bbtf 1 b?f~"iJVl fl'lJj~f11j 
'I QJ QJ 'I 

~-® ( 
0 vt1''U~t1Jt1J1~bU'Uj1f11bvtmj1:w) 

m:wVJ ~vtm\l"iJ~'i\11CJA1''~'1\lzj\I 1\il';i1:wn1~~6'lA1b~:Wl'16'leJ\?l"iJ'U.fl1~mm~'U61 bb6'l~A11 oif'i\11CJ~\l'lJ1\I 
2.1 2.1')" .::!ii ~ if 0 I ~ ~ 0 cvJ/ 
m CJ bbm b\9lCJffEl';i1f11 b Vl:w1';i1:Wb 'Li ru6Vl bb6'l~f11Vl'U\?lf11j"iJ 1tJ b\l'Ub 'Li'U '11'U1'U ......................... \11\?l\?l\l'U 

d ~ .::::. 1 Q.J 2.1 I 2.1 d 2.ICV 21 ~ 2.1 ..:::., CV~ 
\11\91Vl C9) b'Li'U"il 1'Ub\l'U 'UeJ~';i1';ieJtJ6'l~ .............. 'lJei\lf11'11\I b:Wa~';j'\J"iJ1\I b\?1D{]'U~\11'U ................ .. 

1., ., ~ 1 .... 
Vlbb6'ldbG'l';i"iJJ11tJ 'U ..................... 1'U 

~ W: 0 ~ 6r QI CV iJ' I 21 .d !VCV 21 '1 2.1 .::::. CV.C::.. 

\11\91Vl ® b'Li'U'11'U1'Ub\I ~a\91';i1';iatJ6'l~ ............ 'lJa\lf11'11\I b:Wa~';i'U"iJ1\I b\?1D{]'U~\11'U .............. .. 

1., ., ~ 1 .... 
Vlbb6'ldbG'l';i"iJJ11tJ 'U ..................... 1'U 

................................... "16'1"1 .......... ~ .................... . 

\11\9l~\?1Vl1tJ b 'U"iJ1'U1'Ub\l'U 'Uam atJ6'l~ ................ 'lJa\lf11"iJ1\I b:Wa~';i'U"iJ1\I ~ {J'U~\11'U ., u 0 ~ 1 .... ~ ' ., di ....... ., 1 "tJ ~ .... ~ 

~\IVl:W\?l b Vf bb!K1 bG'l~"iJ b1CJ'U~a tJ m:w~ t1Jt1J1Vl~a-Ua~ fl6'l\141\I b U'UVl'U ""a j1:W~\lvl1G'lm'U~ ria6'!~1\I 1 Vf G'!~m\?l b1tJ'U~a tJ 

~. er~11fi1u-ru 

f11tJ 1''U~ 1:w~ t1J t1J 141\1 bb 'U'U Vf 1 tJ ba fl G'l1j'lJ j~ m ~ ';i1f11B b~ flVl jail fl~d vt~a-Ua \91 flm41\I b ll'UvttJ\l~a"iJ ~ ., 
fl1Vl'U\?l ~\li'.1 

ri.C9l fl ';itW ~er 1''U 41'IL11\I1'U ~ 1''U 41'11tJ41'loti1\I1 Vf ~~ 'U VJ01~ fl VJ a ~vtti \I 1~ tJ hJ11ii' 1''U a'U ru 1~"iJ1 fl 
'll '1\.1 q QJ 

fl';i:WVl1\lvt6'l1\l"il~n1vt'U\9lA1tJ1'u~1vt1''Ufl1j~1~'U~\lfli;\11bll'U'<D1'U1'U~atJ6'l:t: ____ .@_~ ____ 'lla\11\lb~'U'lla\l\11'U41\l-d1\l,!'U 

ti.® mru~ ~1''U41\ltJ~u~e:J~~t1Jt1J141\lria6'!~1\I 'W am vt-Wa"iJ1fl-U'a ri.(9) "iJ::::n1vt'W~f11tJ1'rn lJ'Uj1tJ1''U 

b ll'U'<D1m'Ub~'U~1tJ\9l11 'UeY~';i1~atJ6'l:::: ___ Q,~«---- 'lJa\l';i1f11\11'U41\I 

@o. m"<i-ruu"a~n'Uf111:w°l11"<i~un'V'l~ei.:i 
' 

er'll'U~ f11';iDj~fld(9l';i1f11B b~ flVljffU fl~zj\I 11ilv11~ ruru141\1~1:W bb 'U'U~\lj~'LJ b 'UoUa C9) .Q') Vl~aoUa\91 fl6'l \141\I b U'U 
'll QJ Q.I 'I 

VltJ\l~a bb!K1 bb~ f1j ru "iJ ~~ a\l~'U tJ j~ tl'U f111:w-il1j~ 'lJ fl'V'l ~a\l'lJ a \1\11'1.J 41\1~ bfl \?l~'U.fl 1 tlb 'U ';i~ tJ ~ b 16'11 hjif a tJ fl11 
' 

~{~-~-~) ~---- -__ -: ______ b~a'U tJ'U i;1\?l"iJ1 fll'U~ m:WVl1\IVl6'ld \I 11il-r'U :w arn1'1.J 1~ tJ ~a\l~'U~ ~ f11';j61ia:w bb 6'/l:W bb m 'lJ 1 Vlb off f11';j 1\il~ 
~\I b~:WmtJ b 'U _____ iv_~ ____ 1'W iJ'U5~"iJ1fll'W~1~fo bb 4'1f111:w'1111~'U mda\I 

I ~ I 2/ 

@CO). fl11"iJ1flb.:i'Uf.'11~'Vi'U1 

~~ 'UoLJ a bG'l'U ail ~Vl 5 bG'l'U a'lJ a~'U b~'U~1\IV11J 1 b 'U er~ ';i11~ bil'U ~a tJ 6'l ~ ---®-®.Q ____ 'll a\l';i1f11rl1~ 1\1~ \IVl:W ~ 
bbl?i~ \1-d' "iJ ~1'1 a\l~\l:w a'UVI~ fl'lJ ';i~ n'U b~'W~ 1\IVl1J 1 b ll'W'W''U'OU ~ ';i-rio'U 16'11 VJ tJ V1~aV1tJ\I~ a~ 1tJ -a~ n'UV1~aV1iJ\l~a ~1'lJ ';i~ tl'W 

"' 
Bb~flVJ';ia'Llfl~'lJa\lu'U1f11';i1 'WD';i~b vili'1~1mb 'U'U~\l';i~'U 1 'W.LJ'a (9).cs:: (Q')) 1 Vlbbrim:wvi1\IV1m\lna'Um';i-r'U b~'Ui;\1\IV11J1,j'U 

' 



- (9)Q1 -

G>ID. fl1';i~nb~'WU';i~tl'W~~.:!1'W 

1'Wf11'j~1tJb~'W1 Vlbbn~1'U"5'1,:Jbb~r;'l~.:11~ ~11"5'1.:J"il~'\Xm~'Wli\'1'W1'W 1B CJr;'l~ C9lO 'll€l.:Jb~'W~~€J.:J~1CJ 1 'W.:J'd~~'W 
~ ~ 

b~mll'W'th~n'We-.i~N1'W 1 'Wmru~ b~'WtJca::;n'We-.ir;:i.:11'W"il::;~B.:ii;in'\Xn Hl:iJ~1n11 ~B CJr;:i~ @o 'llei.:if11"5'1.:i~.:iiu.1~ ~1''U"5'1.:i:W 
~ ~ 

~'VlB~"il :i;61Jei b~'Wtl w n'W e-.i r;:i .:i1'W fi'W 1~ CJ ~1'U 41.:i"il ~ ~ei.:itl1V1'1.J'.:i?lei ~1tJca::; tl'W'lleJ.:Ju'W 1fl1caV1~eJV1'1.J'.:i?f ei~1tJ ca~ tl'W 
~ 

B b~ n'VlcaeiDnl.'1'llei.:iu'W11"11ca.n1CJ 1 'WtJca~ b 'Vll"11>rn.J bb 'lJ'lJV1'1.J'.:i?f ei~1tJca::;n'W~.:ica~'lJ 1 'W.LJ'ei @.cs:'. (cs::) :1.nn.:i 111'leim:1.J'Vl1.:iV1r;:i1.:i , 
b ~m tl'WVI~ ntJca::;n'Wbb'Vl'W 

m:i.J'Vl1.:JV!m.:J"il~A'Wb~'WtJca~il'We-.ir;:i.:i1'W bbr;:i~/Vl~B V1'1.J'.:i?fB~1tJ'j~fl'W'll€l.:!u'W1fl1'j~.:Jf1~11 mmcacaflVl~.:i 
1 Vlbbn ~1'U41.:J'V'J1B:l.Jtl'U f11"a~1 CJ b~'W.:J1~?1~Vl1 CJ 

~ , 

@m. -iJmWJ'W~'Vl~1·1..m1ca~uifmlil'Wmb~~~'W 61 
" " .:::i, Iii' o Q.I ii' Q.J.c;i1V "> al 

(9) m. (9) b .:J'W fl 1"il1-:i ?I 1Vf 'j'lJ .:i 1'W "ii 1-:i flea .:J'W ~:l.J 1"il1 n b .:J'W .:J'U u ca~&J 1 ru _____ kl.<$;'.JQinJ ___________________________ _ 

b~'W tJ"il1f1 ____ ... :: _______ -- -_______ _/b~'Woci'd CJ b Vl~'fl"il1 f1 ___________ : ____ -- ---- -----

f11j(;j.:J'W1&.11'LI61t1Jt\j1"il ~ f1 'j::;'Vl°11~ l'l €J bn €J f1"a&J'Vl1-:JV!r;'l'd.:J 1~1'U €J '4iJ~ b~'W fl 1ri€J?1~1.:J"il1 f1 

.:i'Uuca~mrutJca::;-;J1u ___ ~~ld .... _______ /b~'WtJ"il1fl _______________ : _____________ /b~'Woci1CJb'Vl~B"il1fl __________ : ____________ bb~1bvh~'W 
@m.~ bi1B m&.1'Vl1.:JV!r;:i1.:i1~A~ b~ B fl~~'WoVB b?l'W m1CJ 1~ 1VfbU'W~1'lJ41.:i bbr;:i~ 1~191 flr;:i.:i41.:1\911&.1f11'j 

~ ~ 

U'j~m~ca1fl1~b~fl'Vl'je:Ji1fl~bb~1 t11~1'lJ41.:i"il~~B.:i?J'.:iV1~eitl1~.:i'llm&.11b~m1'W41.:i~.:ifl~11b-V'1m"il1fl~1.:i'lJ'j~b'Vll"1 bbr;:i~ 
~ 

'll€J.:J~'W~€J.:Jtl1boV1m 1~ CJ'\111.:J b'1eJ 1 'Wb~'W'\111.:J~iJ b'1B 1 'Vl CJ b~'WB~ bb~~?l1&J1'jf;l 1Vl'lJ~f11'j1'lJ'll'W1~1911&J~1:o&J'W\9l~rJ1f11'j 
~ ~ 

m:i;'VJ'j'"J.:Jl"1&J'W11"1&JU 'j~ f111"1 fl1Vl'W ~ ~~'WoLJ'fl b?l'W Bzj.:J b ll'W~1'U 41.:i"il ~~ €1.:JtJn'Li~ 1911&.l f1{1 Vim CJrJ 1~1 CJ f11'j6'i.:J b?l~&J f11j 
" ..:::i.. .c:i Q.I .c:i 

'V'J1W'llCJ'W11 ~.:J'W 

(@) bb"5'.:i f11'j?i'.:iV1'1Btl1~.:i'llB.:J~.:Jfl~11 b -V1m"il1 fll'l1.:i'lJ'j~b 'Vl l"l~B m&.1 b"5'1vh .mCJ1 'LI ITTJ l'W 

't.J''U~.:i bb~l'U~~fo~1.:i~.:i'Vl'1B~B'llB.:J"il1fl~1-:i'lh~ b 'Vll"l b l'Ubb~ b U'U'lleJ.:i~-r:oii'LI\91~11m'jm~'VlYN fl&J'LI1fl&Jtb~ml"1CJflb1u 
~ ~ 

1VJ'lJ'jWlfl1~m~B5'LI 1~ , 
(~) ~~f11'j 1Vl~.:J'll€J.:J~.:Jfl~11'lJ'j'j'VJfl1~ tlb~B 1 'Vl CJ Vl~flb~eJ~iJ~'Vlfib oci'l.Jb~CJ'dtl'Ub~B 1 'Vl CJ"il1 fl , 

~1.:J'lJ'j::; b'Vll"lmt!.:i'llwb 'Vll"11 'Vl CJ b l'Wbbl'i"il~ 1~1ueJ'Wru1\9l"il1flmm41vh 1 VJ'lJ'j'j'VJfl~.:i'lleJ.:JtY'W 1~m~B5u~m ocib~B 1 'VlCJ zj.:i , " , 
"ii::;~ B.:J 1~1'\J 'fl'LI ru1191 b oci'ULY'W riB'W'lJ'j"J'Vl fl'lleJ.:J~.:i b~B5'U Vl~'fl b ll'W'llei.:i~1':0&.1'W \9l~l1fl 1cam~'Vl 'j'"J.:Jfl&J'W 1fl&J'\.J'j~fl11"1 tJ n b l'W 

q v q d.9 

1VJ'lJ'j'j'VJfl 1~m~B5'U , 
(m) 1 'W f1 'jtlJ~1:iJtJ nu~ \911&.J (@) Vl1ei (~) ~1u41.:i"il ~~ ei.:i-ru ~ ~m&J f1{1 Vlm t.JrJ 1~1 tJ f11j 

I .:::i, ..:::i.. .::::\! 

?!.:! b?l'j&Jf11'j'V'J1W'll tJ'W11 

@m.m ~~'UoUflb?l'W eizj.:i m&.1'\111.:i'Vlm.:i 1~ A~ b~ B mb~1 1:iJ1 LJ vl'161't\l t\J1Vl1B.rr B \91fl~.:J~1-:i b ll'WVltJ .:i?l B 

mt.J 1m1m~n1Vl'W~~.:i'j::;u 111 'W-V'ei ITTJ m&.1'Vl1.:1Vlm.:1"il~~umYfl'\.J'j~fl'W f11'j~'W.rrm?l'WB V1'1m~CJ fl~B.:J"il1fl~BBfl'Vli1.:i?lei , ~ 

~1'\.J'j~fl'Wf11"a~'WoLJm?l'WeJVJ'WVJ bb~:i;m"iJ~"iJ1'jtu1b~t.Jfl~B.:i1Vl'll~1 iA11&.1 b~t.J'Vl1t.J~'U (t11:W) 'j'"J&J~.:J"il~~"il1'jtw11 VlbU'W~ 
~ 

" " .:::i, a:! Q..I I ii' cu .drl Q.I 2/ .:::i, QJ Q.I 

'Vl .:i.:i 1'U 1911&.J w bu t.J'U m~'Vl 'a1.:i fl 1'afl~.:111~1t.Jfl1 'a"il ~61l'fl"il ~"ii 1-:i bb~ ~ rn'au 'a"Vl1 'a'V'J ?I ~fl 1 fl 'a:O , ~ 

@m.cs:: m&.1vi1.:1V1m.:1?1.:i1'W~vit~"il~ bbm 'll b ~&J b~&.1b~B'W1 'll Vl'1B.rreJn1Vl'U~ 1 'W bb uu61ru ru1V1'1'fl-V''fll91 fl~.:i 
"" 

41.:ib U'LIVlU.:J?f eJ 1VJbU'U1 '\.Jl911&.1fl11&.1b~'U'llB.:Jr:11t!m1'UeJt.J m'a?l.:J?I~ (t11il) 
~ , 

@lm.cr 1 'W mru~ bB fl?l1'abb 'U'UVJ1 t.J b'fl fl?l1'a'll 'a~ m ~'a1A 1a b~ fl'Vl'affW fl~.Q' ilfl11&.16V'~Vl~mb~.:i n'W~~'W 
-t'eJ b?l'W'fl"il~l9i'eJ-:i'\.J nu~ \9l1ii\Of 1iu "ii 5CJ'lleJ-:imiivi 1-:iV1m\l A'1iu"il nCJ ~\ln~111 Vf~eJ b uu~?I ~ bbr;'l~~~'Wo['fl b?l'W'fl hJiJ~vi5 ~ , ~ 

b~t.Jfl~€J\lfl11i~1t.J1~1 b~&Jb~&J 



- (9)~ -

C9lbfl. b n1&.J'Vl1.:J'Vl611.:Je:JT'il'lJ1~f111"1tJ n b~ nm1'<()11141.:i 1'Wmru~e:i1 LJd1~ fa tJ~e'.f~'UoLJe:J b?l'We:J''il~ b~tJn~e:J.:J 
'U 

1"11b?itJ'Vl1tJ 11111 "iJ1nm&.1'Vl1.:i'Vlm.:i 1jJ1~ 

(C9l) m&.J'Vl1\l'Vl611\l1jJ1~1'U m1'<()111?111b~'W~"il~ 1'U1'Wm1'<()11141.:i'Vl~e:J1~1LJ'<(J111?111bb~1jJ b VltJ.:i 

'V'le:J~"iJ~vl1f111'<()11141.:ifl~.:Jd~e:i 1 LJ 

(~) i'.ini1m~'Vl01~ boLJ1~ n~ru~e'.f~'WoLJe:J bG'l'We:J~'lJ'W~f111'<()11141.:i'Vl~e:J~1~1''Un11fll11 b~eini'.i 
'U 

t:JmJ w 1t.1'lJtl ~1w1'W Vl~e:iii?i1'W 1\il b~ t1 n'U e'.f~'Woif e:i b?l'W e:i11 tJ5'W Vl~e:i'1J11161J11.:i m1 bb 'll.:i-lJ'We:i ~1.:i b ll'W u11&.1Vl~e:i?1:w t1 e:i&.1n'W n'U 
'U 

e'.f~'Woif m?1'Wm1tJ5'W Vl~m41ww1m 'Wm1b?1'We:i11rn Vl~e:i?ie:i11m~v11m1'Vl"il~~5'W 11111 'Wm1b?1'We:i11fl1 
'U ' 

(c;n) f111vl1 m1'<()11141.:iflf .:id~e:i 1 LJm"il ne:i 1 Vlbfll11fl11&.Jb~tJ'Vl1tJ bbrln1&.J'Vl1.:J'Vl611.:J'Vl~e:Jm~'Vl'U~e:J 
'\.Jw 1tJ'lltJ?l1511ru~ 

(~) mru5'W1'Wvl1'We:J.:Jb~t.J1tl'U (C9l) (~) Vl~e:J (c;n) ~1&.J~fl1Vl'Wl111'Wn~m~'Vl11.:Jzj.:Je:Je:Jf1~1&.J 
fl11&.J 1 'W n f'l'\ll&.11 tJ11\il1 tJ m1'<()1116ff ei'<() 11141.:i bb61~f111'U~V!11~?1111mfl1'lii 

°d-1 ' "' 

@er. m1t1-ru11mfi1-!l1'l..lnflfi'f~1.:i 
m1LJ-ru 11fl1rl1.:11'Wrle:JG'l~1\lm&.JG'l~1n11tl~'t.J11fl1~-!l1~'U1 'WoLJe:J (9).cf'. "iJ ~'111&.111-iib 'W mru~ rl1.:11'W 

'U ' 

ne:i?1~1.:i6111161.:i'Vl~m~&.1~'W 1111t.1iTim1~e:i 1 ud 

_____________________________ _l? __ ::_D?_Q)_y,_(~) __________________________________________________________________________________________________ _ 

?I~ 1m1tJ-ru11rn (?1~1r11 K) "il~l?i'e:i.:ifl.:i~~1~~u~n1V1'W111111 'W1'Wbb~1 b?l~"il~1&.1~ n1V!'W111111 'W61ruru1 
'll 'I.I QJ QJ 

Vl~e:imtJ 1 'W1~tJ~b1611~m&.1'Vl1.:i'Vlm.:i 1~61Jtl1tJe:iein 1 tJ 1111tJ"il~ 1oll?l~161Je:J.:J'Vl1.:J11'lJf111~1\il1~u1 'W.LJ'e:i C9l.cf'. 
'U ' 

@cf'.. :w1m~1'U~iie:i"li1-!l ... 
b~e:im:w'Vl1\l'Vl611\l 11ilA111 b~ e:ine'.f~'U.LJ'e:i b?l'We:i11t.J11111 Vlb ll'We'.f-ru~1-!l bb61~ 1\il~nm~1\lne:i?t~1\1~1:wtl1~ml"ld 

'U 'U 
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1'Ll b~:J.J-:J1'Ulil'U bb6"1 b?l~lil 11?1 tJ ~~'U41-:J b lJ'U~ elelnfl1 boU~1 m~ t.11 tl'Utl1~'Ub:fim ~~-:J tl1~'UV!~ el~'U fl1el~ 1 VI~ fi1"1iel:J.J 
'U 'U 

fi141-:i bb6'l~fi1~1-:ib1m"1.Jel-:i~t!n-:i1'U'1J'U~-:i - ~'LI bb6'l~~~'U41-:il'i'el-:i~'U~1?16llel'U 1 'Ll mru~ bn1?1A11:J.J b~t.1V11t.1 
-----------------------· 'U 

Vl~ele:J'u~ b Vll?l e1'U bn1?1:ff 'U~1n fl111off1m.J'U~ ~-:i fl~11 1:iJ11m1:J.J b~ t.1V11 mf 'Ll ~~ bnl?loU'Ll n'U b41V1'\J1~"1.Jel-:i m:J.Jvi1-:i'Vlm-:i 
' ' 

Vl~el m:J.Jvi1-:iV1m-:i bb6'1~b~eltJ1~ 1t.16lltJ"1.lel-:ivi1-:i116llfl11 1?11:J.Jtl't.1V1tl'-:i~el 6'11'11 fl-:J1'U b6'1"1.116m1fl ru~~~:J.J'Ul?l~ ~ ?11 . .. 
o®om/~®<9l® 6'1-:J1'Ll~ @)~ mfl!J1fl:J.J ®ct®b"ll m:J.JV11-:JVl6'11-:J?l-:J1'U~VlB~~bbm"1.lb~:J.Jb~:J.Jb~el'Ll1"1.lVl~el~1-:i?i't1Jt1J11?11:J.J~ 

«! 

bVl'U?l:J.Jfl11 

<9l®. b lJ'UVl'Ll 1~"1.Jel-:J ~fo41-:i ~ ~l'i'el-:J'tlel\?111 t.16'1 ~ b~ tJ l?l bb6'1~\9l111il?lel'U?l.fl 1~iel b VJ~~~ -:J'tl el-:J?I tl1'U~~~ el-:Jvl1-:J1'U 
'U 'U 

bel-:Jriel'Ufl11~'U~el-:itJ1~fl11?111A1 

@)Ql. m1tJfo11fl1fl1-:J1'Unel?1¥1-:i 

mdtJ ~iJd1mfi1-:i1'U ri e:i6'f ¥1-:i1?11:J.J6'f 1?11fl11tJ ~iJ 11m~-:i1~'U1 'Uie:i (9) .ct ~ ~tl1:J.J111ib 'Un 1ru~fi1-:i1'U 
'U ' . " 

riel6'1¥1-:i6'11?16'1-:JVl~e:Jb~:J.J~'U 

@). fl11"1.Je:J b~'Ub ~:J.Jrl1-:J1'U rlel6'f ¥1-:i \911:J.J?l' ru ru1 bb iJ'UtJ ~'U11fl11~d b ll'UVl'Ll1~"1.Jel-:J ~fo41-:J~~ ~~e:J-:J b~t.I fl~el-:J 
v v 'U 

mt.1 b 'Ufl1Vl'Ul?l ~o 1'U U'U~-:Jbb~1'U~~~iJ41-:i 1~6'i-:J:J.J el'U-:J1'U-:J1~6'f~V!'1t.1 Vl1fl~'Url1Vl'Ul?ld1 tJ bblK1~~iJ41-:i hl:rl~vi5~ 
'U ' 'U 

~~b~t.ifl~mb~'Ub ~:J.Jri1-:i1'Unel?1~1-:i~1fl~'"i141-:i 1~~fl~el 1 tJ bb6'l~mru~~1141-:i ~~l9i'el-:ib~t.1 m~'U~'U~1fl ~~iJ41-:i 1 Vf ~11 
'U 'll 'U 'U 

41-:i~ b lJ'Ufi?i'ruru1~iJ b~t.1 fl b~'U A'U~1fl~~'U41-:i11?1 t.1 b ~1 Vl1el 1 Vf Vlflfi1-:i1'U"1.Jel-:i-:i1l?l~el1 tJ Vl~el 1 VfVlm~'U ~1nm1 ntJ1~n'U 
'U QI Q.I 'U 

CV ii I <::rl 

6'ft1Jt1J1 bb6'11bbl?lmru 

®. m1~~11ru1r\'1'U1 ru b~'U b ~:J.JVl~el6'1 l?l bb6'1~ m1~1 t.1 b~'Ub ~:J.JVJ~e:i b~ t.Jfl b~'Ufi'U~1 fl~~iJ41-:i m:J.J b~e:J'U 1 "1.1"1.le:J-:J 
'U 

?i't1J t1J1 bb iJ'UtJ~iJ 11m 1~ ~ el-:J 1~~iJ m119111~ 6'f e:JiJ bb6'1 ~ b ~'U6lleliJ ~1fl6'f1tl' fl-:JiJtJ1~:i.n rubb6'1~1 Vf~ el m1~~ 11ru1"1.l e:i-:iG'11tl' fl 
«! • " 

-:iiJtJ1~:J.J1twb tJ'UVJ~'U6'f l?l 
' 



- (9)~ -

?1mrn';i'\J~'lJ';i1fl1 (?1\9l';iiol1 K) "i'l~~e:i.:ifl.:ivlvl';j~~'lJvln1Vl'W~ 111'W1'mb~1b?1~"i'Jml.lvln1Vl'W~111 'Wi;;'ruru1 
'U 'U QJ QJ 

V!~e:i.rnti1'W';i~tJ~nmvlml.I1#i'<LJt11t1e:ie:in 1 'l.J 1~ti"i'I~ 1-U'?ll'l';i"tleJ-:JVl1.:J';i161lfl1';ivi1#1';igj'lJ111 'WoLJeJ &J.ct 
" ' 

'\J';i~ b.flvi.:11'Une:i?1~1-:i bbJ;l ~?11?1';ivfl .Uifoi;;'ruru1 bb 'lJ'lJ'l.J~'lJ';i1rn 1#1 
'U ... q; 

1 'Wfl1';i'W"i'l1';iru1b ~l.lvt~e:ii;i~';i1miol1-:11'U..[1-:i b vtmne:i?1~1-:i 1 Vfr11'W1ru1?11l.l\j1?1';i ~.:id.-
p = (PO) x (K) 

fl1Vl'W~1Vf p ';i1fl1ri1-:11'W l9ie:ivtoJ1 t1vt~eJj1fl1ri1-:11'Wb llm1~vi"i'Jgj~eJ-:J"ii1tJ1 Vf ~·~\r~\:i 
" 

PO ';i1 miol1-:11'W ~ e:ivtoJ1t1vi~~u~'1-:i'l.Jj~lJi;i1#1 vt~m1fl1 iol1~1.:i-:11'Wb -lJ'W-:11 ~ 
" " 

zj.:Jjgj'lJ11l'Wi;;'ruru1bb~1bb~mru 
' v v 

' ' . 
ESCALATION FACTOR Vl~fl~1tJ cs'. % bne:il'i'e:i-:ib~l.lfl1-:!1'Wvt~e:i K 

' ' 
'U1m~l.I cs: % bne:i~e:i-:ib1t1nr11-:11'U~'W 

ESCALATION FACTOR K vt11~"i'11fl6'!1?1-;izj.:mLJ-:iml.l'lhgjb.flVlbbJ;lgj~fl~tugj-:J1'WfleJ6'!~1-:i~-:iif 
" 

d 
'Vi~'J~'VI <Pl .:11'UB1fl1':i 

-:11'1.JeJ1fl11 Vll.11tJfi-:1\9l1€l1fl1j boU'U Vlvl1fl1j h-:ib1tJ'W h-:i'V'ltJ1'U1!;1 VleJ~fl Vl~fl VleJ'lhgj~:IJ 

e:Jl'l.l"i'l'WVJ{ ~mm61ltil.I ?{';jgj11ml1 b-:im'Vl1';i fl~-:11'?1~ b-:i-:11'\.J ~1 btl'Wl'i''W bbi;igj1Vl'Vl:W1tJfl11:W';i1l.lfi-:i 
' 

(9). (9) 1 ~.y;j1 bbi;i gjtJ1fl1j'lJjj"i'J'lJfi-:i6'!1 tJ bl.l'W"il1V1°Ll1 tJ bb~1:1.h1:wfi-:1Vlile:i bb 'lJi;i-:i bbJ;lgjjgj'lJ'\J 1~.y;j1.fl1tJ1'W'U~b1 ru 

&J.~ 'lJjgj'IJ1<LJe:i-:1tl1fl1j'lJjj"i'J'lJfi-:ivlml.l'W"il1V1°Ll1t1 bb~hh1:w~-:Jjgj'LJ'LJ'\.Jjgj'IJ1.fl1tJ1 'W'U ~nru 

&J.rn jgj'lJ'lJvle:i'Vl~mgj'lJ'lJ6'!1t1l911-:i 1 ~~~Vl~e:i~-:ie:i~1'Uci1'W"tle:i-:1€l1fl1j b'li'W vle:i'Li-r'Uenm121 vle:in161l 

6'!1tl 1 ~.y;j1611Vl-r'Ubfl~eJ-:J'lJ-r'Utl1fl1¥1 6'!1tl6fo.y;j1 "1!;1 "1 
v v 

(9). cs'. V11-:J jgj'\j 1tJtl1"tl €)-:) €l1 fl 1 j"i'J '\.J fi-:ivi1-:i j gj'\j 1tJtl1.fl1 tJ'W eJ fl 

&J.ct ?f 1'W'Li jgj ne:i'Uvi"i\'1 b tl'U611Vl-r'U mfl1j bu'\f'l1gj?f 1'Wvi~~ tl'Utl1fl1j 1~ t11'1 e:i-:i6'!~1-:iV1~e:i'lJjgjfl€J'U 'V'l~e:i:wn'U fl1j 

ne:i6'!~1-!!tl1fl1j bb~1:iJ ';i1:Wfi-:i bfl~e:i-:i"5" m'V!~tlbfl~f)-:Jn eJ fli;'j ~tl'1m'lJ jgjfl €l'UV!~€l~~ ~-!! b "li'W il~v1 bfl~f),:j flf):IJ~1 b\?1 e:i{ 

bfl~eJ-:J6'!'Utl1 bfl~e:i-:i'IJ-r'Umfl1¥i ~~i;i:w "1!;1"1 
" 

(9). ti vi1-:ibVi'1';ie:i'U€l1fl1j ~'Wri:w ~'W\9ln vi1-:i"i'l1nmfl1';i 1~t1';ie:i'Uhlbn'W rn b:iJ\?1j 

1-ifatlili K = o.kltt' + o.GJtt' It/lo + o.GJo Ct/Co + o.cs'.o Mt/Mo + o.GJo St/So 
" 



- ®o -

"' "' 'lli:IJ'J~'VI kl .:11'1.!~'L! 

.c::t. .::::!i ..:::.. Q..I.::., QJ~ 2.1.::.. d CV.::.. 

kl.@ .:11'1.!~'L! Vl:IJ1CJfl.:J fl1'J'1J(?l(?l'U fl1'J(?lfl(?l'U fl1'J'LJ(?leJ(?l(?l'U fl1'J'1J(?JV!'U1(?l'U fl1'JbflG'ICJ'U(?JeJ(?l(?J'U fl1'J'1J{?l 
q q q 

- m.J'Ul?leJ(?lbb'il'W bzjB'W flG'IB.:J ~'WflG'IB.:J ~'W~'Wtl1 ~'Wvt1.:i zj.:i~e:i.:i1-U'bfl~e:i.:i~m bfl~e:i.:ii'.ie:ini;:i'IJ~'Li~ 

?f 1vtfo fl1'Jfl:J..J ~'W 1 Vf vtmCJ fl11:J..Jtl.:J fl1'Jfl:J..J~'Wvt~Bvt'J1 CJvt~ffJ?f (?j ~'W ~i1fl1'Jfl1'U fl:J..Jflru?l:J..JU~'lJe:i.:i1 ?f (?l 

J'W 1 bb61~i'.1ie:in1vt'W(?l15n1'Jt:1:J..J 'J1:J..J~.:ii'.1m'J'U (?leJ(?l bb'tl'W b(?l CJ1off bfl~e:i.:i~m b~~e:i.:ii'.ie:ini;:i bvle:i1 ~~:J..J1m111'U\?11:J..J~ 
n1vt'U(?l 11 b "li'W b~ m nrn1'U ne:i?1~1.:it:1'U'Uvt~a b zja'U6liG'l'll'J~V11'U 

~ .:i '\11Vf'J1:J..Jti.:i.:i1 'W 'IJ 'J ~ b.n VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bbG'l~ SHOULDER 

1-ifal!Pl';i K = o.mo + o.G>o It/lo + o.~o Et/Eo + o.klo Ft/Fo 
" 

kl.kl .:iTu~m~E.J.:i vt:J..J1 CJ5.:i .:11'U~'Ll'll'U1(?11 vtajtl1mb~CJ.:in'Llb U'U~'Ll 1 VlbU'Ll'J~bDCJ'U ~'Ll 1#i'fl11:l..Jvt'Ll1~~e:i.:im'J 
b(?l CJ 1'Ll"lie:i.:i11\l'J~V111.:i~'Ll1 vtaj ~ ~ bb61l:J..J #11 CJ~'Ll ~ e:i CJ vt~e:i m1{?J'lJ'W1(?1~1\11 bb61~'Vl'J1CJ1 Vf b~:J..J"lie:i.:111.:ii'.i fl1'Jfl1'U 11 :J..J 

fltw?l:J..JU~'1Je:i.:i1?1(?1 bbG'l~i'.iia r\'1vt'Ll(?l15'1J fi'U'~b(?JCJ 1 oUbfl~e:i.:i~ m bfl~e:i.:ii'.ie:ini;:i vt~e:i bb 'J.:Jfl'W bbG'l~ 1 Vfvtm CJfl11:l..J'J1:l..J5.:i.:11'U 
q q :;.J 

~'W~.:i .:!1'W~'W b~ CJ.:! CJ1 bb 'W1 vt~B.:!1'Ll~'W 1 vtaj~i'.1~ fli.'ftw~ fl~ 1 CJ fl~.:! tl'W b ~ ffU e:i.:i tl'Ll fl1'Jtl (?l b61l1 ~'W'.:i'Vlm CJ6Il e:i.:im (?l \?l~.:J bbG'l ~ ,, 
,, 0 0 

'VleJ.:JG'll'U1 

Hfm!Pl';i K = o.~o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 

kl.m .:11'Ub'i\11~';i~b'li~Vi'L! vtmCJ5.:i \11'Wb~1~'J~b'i'J(?l~'Uvi'11 'll 'J~CJ~'Vl1.:J6IJ'Utl1CJ 1 'll - fl~'U 'IJ'J~mru 
1~bn'W ® fi1'1 b:l..J\?l'J CJm 1''Ll.:11'Ub~1~'J~ b 'i'J(?Ja 1:l..J.:ifizj.:i~a.:i 1 -U'b 'VlfltJfl~'U?l.:i 

q " 

1-tl~!Pl';i K = o.~~ + o.G>~ It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 
" 

cl 
mn~'VI m .:11'U'Vl1.:I 

m.G> .:!1'UN'J'Vl1.:i PRIME COAT , TACK COAT , SEAL COAT 

1-tlm!Pl-a K = o.mo + o.~o At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

m.kl.:!1'L!NTVl1.:i SURFACE TREATMENT, SLURRY SEAL 

1-tlm!Pl';i K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

m.m .:!1'UN'J'Vl1.:i ASP HAL TIC CONCRETE , PENETRATION MACADAM 

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

m.~ .:!1'UN'J ~'U'Ufle'J'U fl~IPI b~~:J..J b 'lli~n vtmCJ5.:1~1~1'W'UfleJ'Wfl~\91~1'U\?1~:l..JbVl~ n zj\l'IJ 'J~fl e:i'U#\'1 CJ\91~ bbfl'J\I 
' 

bVl~flb~'UVl~eJ\9l~bbfl'J\IG'l'J(?lbvt~flfl~1b~eJ:l..J~(?l (WELDED STEEL WIRE FABRIC) b'lli~flb~eJCJ (DOWEL BAR) bvt~flfil(?l 
(DEFORMED TIE BAR) bb6l~'JeJCJ~eJ~1\11 (JOINT) ~\ld1VfvtmCJfld1:l..J'J1:J..J5\lbb~'U~'UfleJ'Uf1~\9lb?l~:l..JbVl~fl'U~bdrufleJ 
?1~'1"11'U (R.C. BRIDGE APPROACH) #!'1CJ 

1-tlm!Pl';i K = o. mo + o.G>o It/lo + o.m~ Ct/Co + o.G>o Mt/Mo + o.G>~ St/So 



- ®® -

I ~ .c:I .i:::::it. ~ 1Q.I' &::!/I .:::ii .c::t. ~OQJ 
m.ct' \11'1.J'VleJ'j::'l.J1tJ'l..!1 fleJ'IJ n':il'l b1i!'j:IJ b 'VI~ mb~::-:11'1.Jue:ivrn V!ln t.Jtl\I 'VleJ flB'lJn'j~ b?l'S:l.J b V!6'l n?11V1'j'l.M1'tfi:::'IJ1 tJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'U11\11:::'\J1t.Jtl1fleJ'Uf1~~b?l~m'Vl~f1 \11'Ul1111?1f1B'Uf1~~ 
.:::r. ~ ~ ..::::::.. :::: I V .::::ii .:::r. ~ .:::ii .:::.,. ~ 

b?l1:l.J b Vl6'l m1\11:::u1 t.J'U1 bb6'l :::u 1b1 ruml?I fle:i?l:::vn'W 11:1.J'\11\l\11'Uum1J nfl B'U m~ b?l1:l.J b Vl6'l n bb6'l:::\11'U flffU m~ b?l1:l.J b Vl6'l n 

~'U~ii1tJ bb'\.J'\.J bb6'l:::~ f1'l.-JUJ:::\11'Ufl~1t.Jfl~\ltl'U boU'U \11'UUe:iYrn (MAN HOLD) vle:i~e:it.J?l1t.J 1 'Vl1¥1''\lljvJ vle:i~€lt.J?l1t.J1 vh~1 
" 

b ll'LIIYi''U 

1-if1ill'l1 
'U 

K = o.mct' + o.~o It/lo + o.G>ct' Ct/Co + o.G>ct' Mt/Mo + o.G>ct' St/So 

m.b ..:i1'U 1fl1\llili1..:ifl fl'U n~l'l blil~:IJ b 'VI~ mb~ ~\11'U b~ fl'U n'U !Pl~ ..:i Vl:W1 tJ t1\I G'f ~'\llj 1'U fl eJ'U n ~!Pl b6'f~m Vl~ n 

1m'l6'11'1\1:01'U11f1fl€l'Uf1~\91b6'11m'Vl~f1fl€16'f~'\llj1'U (R.C. BEARING UNIT) vJ€lb'Vl~tJ:Wfl€l'Uf1~\91b6'11:Wb'Vl~f1 (R.C. BOX 
"' 

CUL VERT) VleJtl\ltl11fl1\16'1~1\lfleJ'Uf1~~ b6'11:Wb Vl~ f1 b zjeJ'Utl'U\91~\lfleJ'Uf1~~ b?l1m Vl~n vl1 b VltJ'lJ b~BfleJ'Uf1~~ b6'f~:!Jb'Vl~ f1 
.c::t. I iJ' .::!:ii .:id QJ ii &::!/ CV 

bb6'l ~6'1\Inei6'f11 \I €l'U'Vl:W6'l n~ru~fl i;:i 1tJfl6'l\I n'LI 

1-iflill'li 
'U 

K = o.mo + o.G>o It/lo + o.G>ct' Ct/Co + o.~o Mt/Mo + o.~ct' St/So 

m.6'11 \11'U 1fl1 'llili1 \I b 'Vi~ n Vlln tJt1\I 6'f ~'\llj 1m Vl~ n611Vl-rufl'U b~'UoLJ1:Wti'U'U 1fl1 \I b Vl~ n61'1Vl-ru&11?1~\l°IJ1 tJ 
'111'11'1l'Llmb'1l1'U6'f\I b6'111vh~1bb 1\16'1\I b6'111'Vlt.J b6'111 'Vl1Viflltl Vl~ei\11'U 1fl1\lb'Vl~n~'U~i'.Jr;rn~ru~fl~1t.Jfl~\ln'LI bb~hl 

" " ' 11:1.J~\l\11'U~1?1~\I b?l1 bfl1\I b Vl~ n?11 t.J?i\l'lleJ\I m11 'lilJ~1~1 t.Je-J~\91 bb vi.:itJ1~ b 'VlP11 'Vl tJ 

1-iflill'li K = o.~ct' + o.G>o It/lo + o.oct' Ct/Co + o.~o Mt/Mo + o.~o St/So 
'U 

V1:1.J1~~ ~ ..:i1'U"lf~'l.J1~'Vl1'U 
~.ct' \11'UfleJ'Un~!Pl hi11:1.J b 'Vi~nbb~~flei'Un~IP'l~1~fl~ei..:i Vlmt.Jt1\I \11'Ufl€l'Uf1~\91 b6'f~m Vl~ n~Vi'n?i1'U 'llfl\I 

b Vl~ neiei nm bbt.J n f\'1'U1 ru l911\IV11n'1Jei\l\11'Ut:J1 tJ '\fl1\11:::u1 t.Jtl1~'U Vl~eimfl11'1lm.h~'Vl1'U'lh:::n eJ'lJ'llfl\I b zjeJ'U ~\Ill 
., 

CU I .:i QJ I I CU 

6'f q,iq,i1 bbt.Jf1'11 tJ bu'\llj1~\11'UfleJ'U m\911?1\I nm1 b 'Vl1'U'U 

1-if1il1Pl1 K = o.~o + o.G>ct' It/lo + o.~ct' Ct/Co + o.~o Mt/Mo 
'U 



- kiki -

~°UiJ11F11vl ~1'1..!1Wm:IJi;l~1vlboUtlU~ruru1 bb uutJ·fo11F11 l~ :5't9lvl1~'1..! bt91£Jm::'Vl11.:IW1 W°lf~ 
K = ESCALATION FACTOR 

It = ~°lfti11Fl1~U'ib!1Fl~11 tl"lleNtl1:: b 'VIA i. m~el'L!vl~.:i.:11'1..!bb~6'1::.:11~ ., 
lo = ~°lfil11Fl1~U'ib!1Fl~11 tl"lleNtl1::b 'VIA i. 'L!b~eJ'UvlbUt9!61leJ.:!tl1::n1t9111Fl1 ., 
Ct = ~6llil11F11~b:1J'L!l'I i. 'Wb~eJ'U~'6'i.:i.:i1'Ubb~6'1::·:n~ 
Co = ~°lfi111F11~b:1J'L!l'I b'Wb~eJ'W~bU~61lei.:itl1::n1~11F11 
Mt = ~6llil11F11-Ji;i~rleii;1~1.:i (1~.h1:1Jb'Vi~nbb6'1::~b:1J'Ul9!) i.m~ei'W~'6'i.:i.:i1'Ubb~6'1::.:11~ • 
Mo = ~°Uil11m-!i;i~rleii;1~1.:i a~.111:1.1 b 'Vi~ nbb6'1::~b:IJ'Ul91)i. 'L!b~eJ'L!vl bU~6lfeJ.:!tl1::n1~11Fl1 • 
St = ~6llil11F11b'Vi~n b'L!b~eJ'L!vl'6'i.:i.:11'L!bb~6'1::.:i1~ 
So = ~6llil11F11 b'Vi~n i. m~ei'L!~bU~61lei.:itJ1::n1~11F11 
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