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fllil fl1 'i~1 :W fl1~ ~'W"1f el b?l'W el ~ b "1f 1 ~1:W fl1VI~ fllil ~ 111 el-:! b U 'W ~'Li 'i~ fl el'U fl1'i-:11'Wnel6'! .r1-:1?11'lJ1~b~~'W 
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lv.®\v ~~ 'W-1i' el b?l'W el l'i' el-:JG'l-:J 'Vl ~bu tJ 'W ~ii-if el :w G'l ~fl l'i' el-:! Fl 'i'U t11 'W b 'W 'i~'U 'U ~\>!~el~ \>l ..ij1,:i fl 1 Fl-r\i ~1 tJ 
'U cu 'U d.9 
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1?1111il-r'U1el-:i bb!K1 zj,:ili)~~ el-:i bb?t\>l-:1ri1 b U'U'U1 n @) tJ?1\>!Vf 1 tJ nel'W1'W~'Woif m?l'W el 
' 
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fl1'i b~'W fl'U m:w-W ~'W 1'Ei'i n Ii) fl1'ifl1 1 ~~ lil1'itu1 fl1'i rl1Vl'W \>l:W G'l ri 1'1Jel~'Vl'W Ii) \>l 'Vl~ bu tJ 'W fa tJ er~ 'Wi el b?f 'W el Ii)~ 111 el-:Jil'Vl'W 
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'IJ q q 
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q q 
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'IJ q 

1911lJ beJ fl ?11'.i'\J '.i::: m ~ '.i1 m B b~ fl'Vl '.iBU n?t1~ fl ru::: n '.i'.ilJ fl 1'.ii:i':il 1'.iru1~6ln1 '.i'\J '.i::: m ~ '.i1fl1B b~ flVl'.ieJiJ n ~Vl~eJ fl '.ilJVJ1.:i 

vi6l1.:i'1~ 1 Vl~~'U.if eJ b?f 'U eJJ'U ~ bb '1-:i bb6l::: bb?f ~..:ivti;r n:o1'Wv1v111VIbzjeJ1~11er~ 'W.if eJ b?f'U eJ?11lJ1'.iti \911 b iJ 'U..:i1'UmlJ beJ n?11'.i 
'IJ ~ 'IJ 

th::: m ~'.i1fl1B b~ fl'Vl'.ieJ'W n~1 VI b?f ~':il?flJ'U '.iru vi1flf11;ff bb '1.:J 1:J b ll'Wv1-r'UVl..:i 1Ji' tl'.ilJVJ1.:ivtm..:iil~vi 5v1'1::: 1:J-r'Uoif eJ b?f'U B 
'IJ 

Vl~eJ hl-r'IJ '.i1 f1161JeJ..:)er~'UoLJ eJ b?f'U €J '.i1 CJ J'U vr .:id~~'U-lieJ b?f'W €J ~..:) n~111:Jil~vi5 b~tJ fl ~eJ.:Jrl11 oU~1 tJ Vl~eJrl1 b~ tJVl1CJ1~ 61 
"' "' I 
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b.ITTI nt1'Wfl.:J'1..n&.11'W61'tyty1m&.1'Vl1.:JV1fl1.:it11"iJLJ1~rnl"lt.1 n b~n rn1LJ1~m1?111f118 b~fl'Vl1t1i1n~ V11 n 

LJ 11fl!]11il m 1 m ~vh~ b .U1 ~ m1ru~ ~~'W oU ti b?f 'W t1~'ll'W~m11.J 1~ m 1?111 m'VI~ t1~1~ ~'Um 1 ri' l?l b~ t1nil~flLJ1~ 1t.1 'lJtl ~1&.J n'W 

Vl~t1il~1'W 1~ b~ tJ tl'U ~~'W-t'tl b?f'W tl11 t.J~'W Vl~tloLJ l?l'IJ11.:J fl11 bb ~.:JoLJ'Wtl ~1.:J b lJ'WLi11&J Vl~tl?f&J t.Jtl&Jtl'W tl'U ~~'W-t'tl b?f'Wtl11 tJ ~'W 
'U 'U 

V1~t1 b ~1V1ti1m 'Wm1 b?f'Wt111f11 V1~t1~t111m~vhnT~'Vl"il~\91~'W 11?11 'W m1b?f'Wt111fl1 
' 

b.~ Vl1fl~~'W-t'm?f'W t1zj.:i b lJ'W~LJ1~nt1'U m1 SM Es b?f'W tl11fl1?f .:J n1111m~1?f 1?1'1Je:i.:J~~'W-t'm?f'Wt111 t.1 
'U \J '\J 'I cu 

~'W~hhnt!~tlt.J~~ ©o 1VfV1u1ti.:i1'1.J'IJt1.:i~:o'<()~~1.:i~1n~'lJ1~nm.Jm1 SMEs ~.:inci111~t.J'<(J~b1t.J..:i~1~u~~tl-t'm?1'1.JBzj..:i 
"' 'U 'U 

b lJ'W~'lJ1~ fl BU m1 SM Es zj.,:i b?f'W B11fl16'f ..:in1111fl1~1?f~'1Jt1..:J~~tl-t'm?1'1.Jt111t.J~'l.J 1~ bfl'W~mrn~ ©o ~"il~ b~t.J nmvh 
'U cu q \J 

61'tyty11it bn'l.J br1 11 ti 

~~'W oU t1 b?ft! t1~ b tJtJ fl "il n 11~1&.1A1~"il~1~~'Vl~\911&.1111flV1tl..:i ~bot' 1~1&.1 A1'Vl m1 ti "il~ ~ t1..:i b 1J 'W 
'U 'U ' 

~'lJWfltl'Ufl11 SMEs 
'U . 

b.~ Vl1 n~~'W-t' m?f'Wt1zj..:iiJ16li~LJ1~nt1'U m1 SM Es bb~ b \J'W'U flflflfi11&.11?11~~t161ru'1J1 ~1 'Vl t.JVl~t1i1 ~'Uflflfl~ 
'U 'U 'I v 'I 

~~ ~..:i~'W m&.1n~Vlmti1 'Vl t.1 b?f'W m1m~..:i n1111fl1~1~ 1?1'1Jt1..:i~~'W-t't1b?f'Wazj..:ib1Jm~f1flflu11&.11?11~m~~t161 ty'll1~1 'Vl t.1V1~t1i1 ~ 
i.Jflflfl~'<()~ ~..:J~'W\911&.Jfl~Vl&Jlt.J'IJ f)..:J ~1..:J'lJ 1~ b 'Vl 1"11~ bfl'W~tl t.Jfl ~ br1 1Vf'<()l?l~tl'Vl~tl~1?1~1..:J tl'Ul_J fl flfl 511&.1~1~ ~t161' t1J'll1 ~1 'Vl t.JVl~tl 
il~i_Jflflfl~~l?l~..:J~'W\911&Jfl{]Vl&J1t.J 1 'Vlt.1~..:inci11 

~~'W .Ua b?f 'W t1vi b 1J 'W fl "il n 11~1&.1A1~ "il ~ 1~~'Vl ~\911&.1111flV1tl..:i ~ b .U1~1&.1 A1'Vl m1 t.J"il ~ ~ t1..:i b 1J 'W 
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0

161' ru ru 1~1..:i \911&.J bb 'U 'U 61ruru1 ~ ..:i 1~ 'U 1 'W oU ti (9) .brl 'U v v QI QI q 
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vi'161ruru11~CJ 1-1JV1~n'lJ1~n'WB~1..:iV1tl..:it1~1..:i 1~ ~..:i~t11 LJ.Q' 
"" 
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n"il n11 b~'W'Vl'W b~ t1 n11'V'l1ru'll tl bbfl~LJ 1~ n t1'U Li1fl"il ~1'1.J 1~ n'W \911&.JLJ 1~ n1l"l'1Jt1..:Jli'W11°111 bb iA..:iLJ1~ b 'Vl 1"11 'Vl ti \911&.111tizjt1 
q 'I !IJ I 
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q q 

flru~m1&.1m1'WbCJ'U1tin1V1'W~ ~..:i1~'U1'W-t't1 ®.<i (~) q 

ITTJ.ct 'W''Wli'Li\911~:o'U1fl 1 'Vlti 
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'U 
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(®) bdelu~:w1tu~1'W~v11b?l~"il"il~ ~1 'U?i1'W~bn·1.rn11~elCJ6'1~ (9)ivcr (V1~~~elCJ~~uVl1) bb~l~bn'W 
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~1'W~rl1Vl'W~ 11l 'W?i't1jqJ1Vl1el b 'U bb4~tJ~:w1tu~1'Wbb6'1~11fl1 "il~"ii1CJ1 m 'WeJ~11~elCJ!;I~ ~m (bbU~~'U?l1:W) 6lleN11fl1~eJ 
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(m) bdeltJ~mtu~1'W~vl1b?l~"il"il~~1ielCJfll1~elCJ6'1~ b'Jlct (b~~~uVl1) 6llel~U~:W1tu~1'W~rl1Vl'W~H 
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QJ v QJ QJ 

Overhead bb6'1~ Mobilization ~1V1.:rrn1'W11CJfl11J'W1'LleJ~11~elCJ6'1~ ®b'Jl (~'Ub~~) 6llel~e.J6'1~1~1~Vl11~tJ~:w1tu~1'W 
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m1"1i1CJb1'Uri1~1'W~1:w?lruru1 ., ., 

(Ci'.) m:w'Vl1~V16'11~"il~"ii1m1'W~b~:W~'W~1:w (®) bb6'1~ (Iv) ~~fl~11.LJ1~~'W 1'Ll~1~?l~Vl1CJ'llel~fl11 
q 
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"il1t.Jb~'W Vl1el flel'W~1~?l~'Vl 1 CJ6llel~ fl11"il1 CJ b~'W m:w'Vlm:w'Vl1~V1m~"il ~'W"il11tu1~ 1:w'Vl bVl'W?l:Wfl11 bd'W bb~ mtu 'Vl 

q 

m:w'Vl1~V1m~ ~"il11tu1b~'W11tJ~:w1tu~1'W~v11b?l~"il"il~~~~flci11 iJ1~iJ?i1'Wb~CJ1.ffel~nu~1'W~'W~bV1~el Bfl~~~1'W~ 
b VI~ elel ci Rill~iJe.i6'1 m~'Vl'U ~el m1"ii1 CJ b1'Wri1~1'W~ bb~1 b?l~"il"il ~~ 1 'W~1~~~flci11 ~~d m:w'Vl1~V1m~m"il "ii 1 CJ b1'W~ b ~:w~'W 

~ v 

1 VI bbrl ~.:ru41~-w~el:wnu m1"ii1 CJ b1'W ri1~1'U ~1~11'W., bb6'1~m1~"il11tu111~1'W 1~e:i CJ b 'UVI~ flbfl tu.n ~~fl~ 11V11el 1~ b lJ'W ~6'1 CJ 
'ti I cu 'I 

~'Ll"il 1~m~~6ll1~6llmm:w'Vl1~V1m~ 

m:w'Vl1~V1m~"il ~"ii1CJb1'Wri141~1 Vlbbn~.:ru41~ b ll'W11CJb~el'W~1:w b .nel~1'W~v\'1 b?l~"il"il~ ~ b~elm:w 
~ 

'Vl1~Vlm~Vl~el b 41V1-W 1~6ll el~ m:w'Vl 1~V16'11~ 1~v\'1m1~11 "il?l el'U e.i 6'l ~1'U~v\'1 b?l ~"ii bb~1 bb 6'l~tJ 11 flfJ1°1bll'W~'Wel1"ilm~~1:w 
oLJel n1V1'W~ bb v\~i;1'ruru1'\llfltJ1~m1 m:w'Vl1~V1m~"il~elel flV11!~?lel.:ru1el~ m1.:ru:welrn1'WJ'W 1 m -fan ~.:ru41~ 

QJ v 'I cu 

m1"1i1CJ b1'W~1~6'1~Vl1CJ"il~"ii1CJ 1 VI b~el~1'W~~V1:w~~1:wi;1'ruru11~ bb~1 b6'1~"il'VlflU1~ m1 
'I QJ QJ 'I 

~. -5~11~1'll~'U 
rht.J.:ru ~ 1~ ~ t1J qJ 1~1-!l LL uuVf 1tJbeJflm1tJ 1~ m ~ 11 m ~ b~ fl'Vl 1e:i'Ll mHi Vl1eloLJ'e:i ~ fl6'1 ~41-!l b ll'WV111-!!?l el"il ~ 

ri.(9) fl 1ru~~.:rui1-!l'W01~ 1'W ~ .:ru i 1-!ll tJ i 1~'1h:i 1 VI ~~'W '\11°1 B fl 'Vl el ~VI~~ 1~ CJl~l~ .:ru e:i~ qJ 1~"ii1 fl 
~ v 

fl1:W'Vl1~V1m~"il~n1V1'W~ri1tJ.:ru~1V1.:rum1~1~'W~~fl~11bll'W~1'W1'W~elCJ6'1~ ____ ~-~----6llel~1~b1'W6llel.:i.:i1'W~1.:i'll1.:i1!'W 

ri.lv mru~~1'u~1.:itJ{j'lJ'~~ ~;;rtlJ t1J141~nel?1~1~ 'Welm VIUel"il1floLJel ri.<9l "il~n1V1'W~ri1u.:r'Ub ll'W11CJ1°''W 

b ll'W"il1'W1'Wb1'W~1CJ~11 'WeJ~11~elCJ6'1~_ -_ Q .~~- - - - '[)eJ~11fl1.:!1'W:if 1~ 



@o. fl1':ii''UU':i::n'W\Ol'J1l.loU1':i\Wl'Un'W~eJ\I • 
~6ll'W~ m~u~~ m IWl~11°11:S b~ n-v1~eru fl61'zj,:i 1~vh~run 11~1.:iml.I bb '\J'\J~-:J~~u 1 'Wonfl (§). 6T1 Vl~floDfl\Jl fl'1 '1~1.:i b .U'W 'U QJ~~ '\ 

VIU-!l~fl bb~1 bb~ fl~ru Iii~~ f),:j-r'\J th~ fl'U l°l11l.l'lf 11~ '\J fl'l"I ~fl '16[) eN'11'U ~ 1'1~ bfl ~~'LI.fl 1 CJ1'LI)~CJ~b1'11 1:iJu f) CJ fl11 
' 

~(j;j_p;i_-;12._ .. tJ ....... -: ...... b~fl'U u'\J ~~ 1i11 fl1 'LI~ mll'Vl1.:iV1m.:i 1~-r'\Jllfl'\J.:i1'U 1~ CJ~ fl-:J~'\J ~ ~ m161lmJ bb 61lll bbm 6ll 1moffm11~~ 
~.:ib~l.lmCJ 1 'LI ..... ®.c;;; ____ 1'LI u'\J~~lil1n1'LI~1~-rrnb~.:il"l11:w"ll11~'\Jfl'l"l~m 

I Q I if 

G)G). fl1':ilil1r.Jb\l'W'1'J\l'Vi'W1 

~~'LI oD Elb6'l'U Bil~ 'Vl 5 b6'l'U fl6ll B-rrn1'LI ~1-:JVIU 1 b 'W ~\Pl 111:iJ bfl'U ~fl CJ G1 ~ ®ct 6ll fl '1111°11~1~1'1~ \!Vl:W ~ 
'U ---- ------

bb~~.:iii Iii~~ B-:Jci\l:w fl'\JVI~ mh~ nm1'LI~1\!VIU1 b -lJ 'LI ~'LI LitJ \Jl 1-rl\'i'\J 1G11 'Vl CJ Vl~BVIU\l~ El~ 1tJ i~ fl'UVl~fl'VIU\l~ fl ~Tth~ fl'U .. 
fa~ fl'VliB'Llfl61'1JeNLi'U11°11i 1 'WtJ1~ b 'VlPlm:w bb '\J'\J~.:i1~'\J 1 'Uonfl @l.es'. (rn) 1 Vtbbrim:w'Vl1\!V1G11-.:i riB'Um1-r'\J b1'Wr;i1-.:iV1u1J'U 

' 
G)~. m':i~m~'Wu':i~n'W~'1.:i1'U 

1 'Wm1"ii1m1'LI1 vtbbn~1''\J{i'1-.:i bb~'1~\!1~ m:w'Vl1.:iV1m\l"il~Vim~'Ll"ii'1'UTt..r~'BCJ'1~ (§)o 6llfl\lb~'UvilPi'fl.:i"ii1CJ 1 'W 
" -.:i1~Jm~mD'Lith~n'We-JG1\!1'LI 1'Wmru~b1mJi~n'Ue-JG1\l1'U"il~~mtiflVifl111:iJ~1fl11 ~BCJG'l~ (§)o 6llB-.:i~1~1-.:i~-.:iV1:w~~-r'\J 

" " ~ 1-.:iil ~'Vl5~ Iii ~6ll El b1'U 'I.Ji~ fl'U e-J G'l\l 1 'U fi 'LI 1~ CJ~ -r'\J ~ 1\l lil~ ~ B\!LJ 1VIU \!~El~ 1tJ W n'LI 6ll El\! Li'U 1 l°l11Vl~BVIU \!~fl~ 1tJ i~ n'LI 
" Bb~ fl'VliB'Ll n616llfJ\!Li'U11°11).fl1CJ b 'U'l.Ji~b 'VlPl\Pl1:Wbb '\J'\JVIU\l~B~1tJi~n'U~'1i~'\J b 'UoDB (§).cs'. (ct) :l.J111..:J 11~Bm:W'Vl1\!VIG11\l 

' 
b ~m Du VI~ ntJi~ n'Ubb 'Vl'U 

m:w'Vl1-.:iV1m-.:ilil~fim1'WtJ1~n'Ue-J'1-.:i1'U bbG'l~/Vl~B V1tl'.:1~B~1tJ1~n'LI6llB\!Li'l..l1m1~-.:imh1 mm111"1V1~-.:i 
1Vlbbrl~-r'\J{f1\l'l"l~B:W rl'\J fl1i"iJ1 CJ b~'U\!1 ~6'1 ~vh CJ 

" ' 

G) m. .zr el i=i.:i 'J 'Wa'VI ~1 'W fl1 ':i~'WolJelbi=l'Welbb'1~~\.!61 
(§)'"1.(§) b1'U~1~1\!~1Vlfo\!TU~1\ll°l~\l.Q' 1J1:W1"il1flb1'U\l'\JtJi~:l.l1ru _____ ~~in! ........................... . 

b1'U Qlil1fl ....... :-: ................ _./b1'U'li1 CJ b Vl~B"il1 fl ........... : .............. . 
m iG'l \!'LI 1:w1'LI6" ru ru 1"il ~ m~vi'11J1 ~ B b~ B n i:W'Vl 1\!VIG'\1 -.:i1J1-r'U B'Llil~ b1'LI ~1riB6'l ~1\l "il 1 fl 

v v ' 

\l'\JtJi~:W1tu'l.Ji~~1tJ ... ~~b9J! ........... /b1'U Qlil1fl ............... : ............ _/b~'U'li1 CJ b VI~ fl"il1fl .......... : ............ bb~1 b vl1~'U 
(§)'"1.~ b~f) fli:W'Vl1\!VIG11\!1~1"1~ b~ f) fl~~'\.JoDB b6'l'U f))1CJ1~ 1VfbD'LI~-r'\J{f1\l bbG'l~ 1~\PI f1G1.:1~1\l\Pl1:W fl1) 
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q 

ITTl.\v n86'1~1\11°11'W~~8:1J~'WG'l~~1'WbbG'l~1116'1~~1'W 1Vf~1ti1~ ~o % 

ITTl.rn n86'1~1.:i111'Li'W1~ 11tJm1G'l~batJ~~1.:i1 ~-rei:wm1\9lmb~.:i\11'W~.:iV1:w~ 
bG'l~"il b~tJu{e"JtJl°l1uti'Tu\911:1Jbb'lJ'U bbG'l~~ruru1'Vln'l.J1~ m11Vf~1tJ11?1 @ct % v v q 

11:1.J ®00 % 



~. ~fo~1.:r'il~~el.:i~1wvn ~\9lvl1 bbG'l~~\91~.:Ju1mri~e:i.:J'V!~1tJ bbG'l~~tlJtlJ1tu"il'S1"il'S-8'1ri-s11\911~~1m~1'Um~ 
vi1.:J'V!m.:J bb'Gl~\911~ bb 'W1vi1.;i'1Jl]U'~ m-s~ \91~.:J bri~m'Vfm ti bb'Gl~~ tlJ f1!1 ru611'V!f'U m'S~ \9161le:i~t1'U'Ubb'61 ~.:J1'U?11tn-s~'\.Jln ri 
6tle:i.;i?i1'Ll-s16llm'Sbb'61 ~f '11?11'V!n"il zj.;iriru~ m'S~ m-su e:i.;in'U e:iu~.n ti bb 'tti.;i6ll1~ n1'V!'U \9111b~el1 Vf ri11~?1~\911 n brn~m1~ 

"" ' 
LJ'Gl e:i\91.n tl~el m-s~fll"il'S6tlel\I m'Ll'\f'.11'V!'U~ bb'Gl~rl'Ub~'Ll b vh 1 'Ll'U~ b "Jru\11'U n el?f~1.;i 

~1T~1.;im"il1 Vf ~f'U~1.;i b ~~ b~~m-s~ \91~.:Ju1ti brl ~el\l'V!~1 ti bbG'l ~~ru ru1tu"il 'S1"il'S'U e:in b 'V!U eJ"iJ1n~ rl1'V!'Ll \91 
'U 'U QI QI 

111. 'Llm\91-s~1'Ll'V!~mb'Ll"JVJ1.:J'IJ~u~~n6i11111. 'Ll"J'S'Srlbb -sn bdm~'Ll11"il~v111 VJbfl\9lm1~'1J'Glel\91JltJ ~.;i;ff 'Ll 

I 2J Cito d.c::i1 .c::t. I I 0 ~ I 2.1 2/QJ 1J 2/ Q.I o 

m-snel?t 'S1.:J?f~'\f'.11'Ll'\J1b1ruvi~?t~'\f'.11'Ub\9l~elti nel'Ll"il~\911 b 'W'W m1nel?111.;i t:-J1'\J"il1.:J\91 el\l"il\91Vl1?f ~'\f'.11'W 
' 'U 'U 

b ~tJ\l'V!~elVl1\lb ~tl\1\911~ bb'\J'\J b'616tl~ Set/ act-® zj.;i?11m1t1frnl1'Vf'l1n'U11Vln6tlmtl1'W'\f'.11'V!'W~6tl'W1\91 H®o-C§:'.C§:'. 1~ 'V!~el 
' \911~~~11~1.;i n1'V!'W\9lm~m1~'11 b U'W '\f'.l~el~~.:J~el.:J\91-S1"il?f el'\J\91 bb'Glt111.;if mn 1 Vfel~1 'W?t.f11'\f'.I~ bb~.:Jbb 1.;i bb'Gl~'IJG'lel\91.ti'ti 

'U 'U 'I 'U 

\91'61el\9l';i~tJ~b "Jmm off .:J1'Uel~ 
'U 

?1~'\f'.11'U b~~?f 1'U ~bu 'W Hf 'V!~el?f 1'U~ b ll'W b 'V!~ n ~f 'U ~ 1.;i"iJ ~Mel\!~ \91 m-s~ele:i B ml1ci.;i~el'U1 Vf n'U 
'U 

b~1'Vf'LI'1~6tlel.:J~11~1.;i ru ~zj.;i~11~1\l"il~ 1~bb~.:J1 VlVl'S1'\J fl11~el\91elilB ?f~'\f'.11'Wzj.:JbU'W1~\91'61el\91 1 m-ff16~\9lb?f1b?f~B 
'U 'U 

-s~~'U~'W l11bU'W1~~el riel'W n ~\911 Vf t1 el'Wci"J'Ll~ b U'W 1~elel n 611'Vff'U ci1LJ~ b U'Wrlel'U n~\916tlm?t~'\f'.11'W b~~~.:J'Vf~\9l~m-if 
?l1LJ'IJ1~nel'\J 1ri-s.;i?1~1.:J1 'Vfii ~f'U~1.:J~el.:J~\9lfl11~eleleln 1 Vf bll'W?t~u~6tlel.:J~f'U~1.;i 

'U 'U 

?1~'\f'.11'W b ~ti\! 'V!~elvi1.;i b ~ ti.;izj.;i~f'U~1.;i~\91?1~1.;i~'U ~f'U~1.;i b u'W~1 ti~elelel m ll'W?t~u~6tl el\! ~f'U ~1\1 
'U 'U 'U 

1'Wbde:i1~v11 m1?1~1\l~\I nel?1~1.:J\911~LJ1~ m?!Db?t~"il b t1\91m1"iJ11"iJ11~ bblK1 

ci. .;i1LJ11tiDbU'W\11'Wm~.:J'U'\.J1~~1rutJ ~ctbITTJ m~vi1.:J'V!m.:J"il~f'Uv11~ruru1t:-Jn~'We'.ll\91 ~elbdel 
--------- ------------------- QI QI 'U 'U 

1~f'Uel'Llii'&i.;i'U'IJ1~~1 tubbG'l~ b~'W'IJ1~1i\'1.;i1\91 'V!~el 1~f 'Uel'Wii'&i"il1nri ru~f '1~'W\91TI Vf v11~ruru11~ 
'I 'I ~ QJ QI 

(9)0. ~f'U~1.:J#lel.:J'l.Jf'lu~b~mn'\J tl1'V!'11n'U11Vln'U'WVl1\l'Vf'611\I m~~Vl1\1116llfl11rl1'V!'W\91 
'U ~ ' 

(9)(9)' 

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

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

(9)(9)' bl1 -----------------------------------------------------------------------------------------------------------------

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

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

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

1 'Wmru~Mel.:J~\9l'Vf1?!1'11 n.:J1'Wbb'61~~-wn-8'1ri111 ~f'U~1.:J"il~Mel.:J~\9l'Vf11 Vf bbiK1 b?t~"il.n1ti1 'W <§:'.ct 1'W 
'U 

'!1'1.J ~.;i bb~l'W'Gl'l'W1~ 1 'W~ ru ru1 bb61~"il~#lel.:i~l711 Vfil1 ~-W1 bb61~ bb?t.:i?t11.;i\9161el\9l"il'Wtl1el'IJ1.nri'U11.nri\911~ri11bbnmru el~.:J 
"' "' ' 

?f fl1'W~~"il~ tlel?f ~1\l'V!~el~\9l'Vf1?f 1'11n'l1'W bb'Gl~~~ n-8'1 rl'S1"J"il ~\9lel.:J 1~f U 1"111~ b ~'W6lJB'\J"il1n ~11~1\ltlel'W 
'U 

~f'U~1.;iil'Vf'W'1~~\9l'Vf11fl ti'Wl'i'DrieY'\f'.16tl'W1\91 brl~e:i\I tl'W\91Liltie:i tJ n11 Iv ,C§:'.oo ~. ~. ~il?t.n1'\f'.l 1oif.;i1LJ1~~ 
'U 

1\91mu'Ll1t1ti'W1'11 'Vfil'Vf~el"il \91Vl~ bu ti'Wm bblK11il bn'W (9) l1 1\91 ti'l1'Uti.:J1'W b~~v11.;i1'U \911~~fll f\!1 lil1'W1'W ___ : ____ fi''W '\f'.l~el~ 
'\f'.1'11n\11'W6B''U1Vf611'Vff 'U b ~1'V!ti 1~6tl el\! n'S~Vl 1\l'V!'611 \I 1 'W fl11A"J '\J A~\11'W 41.;i b 'Vim n el?f ~1\l'V!~el?f~'\f'.11'W \911~~ ru ru1 ~\I bb~ 

q "'"' 

1'Wb~~.:J1'W"il'UbblK1b?t~"il b\9lti~f'U~1.:JbU'W~elBnrh1 off~1m~tnnrnl1ii''Wb~m '\111~.:J tl1ii''W'Vf6iel~'W rhel~ 1 VI~ fi161le:i~ 
'U 'U 

ri1~1.;i bbG'l~ri16i1.;ib1m6tlel.:J'\f'.ltl'n.;i1tJ6ll'U~.:J - l"i''W bb'Gl~e'.J'fu~1.:JMB.:J1''U~\916llel'U 1 'Wmruvhn\9lri11m?lti'V!1ti 
-----------------------· \I 

'V!~elel'Li&i b 'V!\91 eJ'LJ bn\9l~'W"il1nm11-if 1t1 ti'Wl'l ~.;i n6i11 1il11m1~ b?l ti'V!1titT'W "il ~ bn\9l~'W n'\J b~1'V!u1~6tlel.:Jm~vi1.;i'V!m.;i 
' ' 

'V!~el m~Vl1.:J'V!'611.:J bbG'l~ b ~ el'IJ -s~ fo6lltl6tlel.:JVJ1.;i116llm':i m~'11ti'V!'11.;iifa?11'11 m1'Wb'616tl1!5m1riru~-r\l~'Wl?l~ ~ ?11. 
"" 

olvom/ cilv®lv m1'W~ ®~ mn{)1rl~ lvctlvITTJ m~Vl1.:J'V!'611.:J?f.:J"J'W~Vlt"il~ bbm 6tJ b ~~b~~b~el'W 16tl'V!~el~1.:J~fllfll1\911~~ 
..: 

b 'V!'W?f~A"J';j 



- ®ITTI -

~ 2.1 d i/Q.J v 2.1 .:.:::ii 2J ~ Q d d ii 0 

(9)1!>. b 'iJ'UVl'W1Vl"lJeN t:.J~tJ"il 1\l"il~ \9leN"lJ -ew1~1 CJ'1~ beJCJ~ bb'1:lj\91~1"il6'f eJtJ6'f .n 1'V'l"lJeJ b VJ"il"il~ \l"lJ eJ\16'f fl1'WVIVJ\91 eJ\IVl1\11'W 
'U 'U 

be:i\lne:i'Wn1~~'W,e:i\lu~:ljn1~~1~1 
®m. m1ufu11~1A1\11'Une:i611'1\I 

m1ufu 11~1A1\11'W ne:i611'1\l\911i16'f \911m1ufu 11ml?i\11:lju1 'U.LJ'e:i @).er "iJ:lj1l1ii11 '1il 'W mru~ A1\11'W 
'U ' 

' "' I V Ci! ..c::i. Cf 

n eJ 6'f i1 \1'1 ~'1\1 VlieJ b 'V'lil"lJU 

(9), n11"lJeJ b~'U b ~iJA1\11'U ne:i 6'f ~1\l\911il~ ruru1 bb 'U'UU fo11m 1~d b U'UVl~1~"lJeJ\I ~f'U'<il1\l~"il :lj~'f)\I b~ CJ n1e:i\I 
v v 'U 

mCJ 1 'Wf11Vl'U~ ~o 1'W iru~\I bb~1'W~er-r'U~1\l 1~G'i\liiarn1'U\11~6'f~V!1CJ Vl1n~'Wn1'\ll'U~m u bbiK1er-r'U~1\I 1~ii~vii5~ 
'U ' 'U 

"iJ:ljb~CJn1'e:i\lb~'Ub~iiA1\11'Wne:i6'f~1\l"il1 ner1T<il1\l b~Bn~e:i 1 u bb'1;:jmru~er11~1\I "iJ:lj~eJ\lb~CJ rn~'W~'W"il1n ~f'U~1\I 1 Vf ~11 
'U 'U 'U 'U 

-<il1\I~ b ll'WA~ruru1~u b~CJ rn~'W~'W"il1n~fu-<il1\l1~ CJ b ~1 Vl~fa 1VfVlnA1\11'W"lJeJ\l\11~~e:i1 u Vl~e:i 1 Vf Vlrn~'W"il1n'Vli;l nu 1:ljfl'tJ 
'U QJ QJ 'U 

V 2.1 I .::::i 

6'fruru1 bb'11bb\9lmru v v 

h m1~"il11ru11°11'U1 rub~m ~iiVl~e:i'1 ~ bb'1:lj m1~1CJ b~'W b ~ii'Vl~e:i b~ CJ n b~'W~'W"il 1 nerfu-<il1\I mii b1e:i'W b "lJ"lJeJ\I 
'U 

~ryry1bbuuufo11~11~ ~e:i\11~fum~\9111"il6'feJtJbb'1~b~'W"lJeJtJ"il1rnhun\luu1~mrubb'1~1Vf~e:im1~"il11ru1"lJe:i\16'11tl'n 
~ '"' 

\l'UU1~mrub'iJ'WVi~'W6'f~ 
' 

6'f\911m1uf'U11~1 (6'f\911A1 K) "iJ;:j~eJ\l~\1~~1~1?iu~n1Vl'W~ 11l 'Wl'Ubb~1b6'f~"ilmii~n1Vl'W~ 11l 'WG1ruru1 
'U 'U Q.I QJ 

Vl~e:imCJ1'tJ1:ljCJ;:jb1m~mii 1~"lJCJ1CJeJe:in 1 u 1~CJ"il~ 1off6'f \911"lJeJ\IVJ1\111"lJm1ffi~1~'U 111 'WoLJeJ @).er 
'U ' 

u1~ b.flVJ\11'W ne:i6'f~1\I bb'1~6'f \911vTI inu~ ruru1 bb 'Uuufu11~11~ 

1 'Wm1~"i111ru1b ~ii'\ll~e:i'1~11~1A1\11'U~1\lb'\llmne:i6'f~1\l 1 Vf1°11'U1rumi1~\911 l?i\ld. -

P = (PO) x (K) 

p 

PO 

K 

= 
= 

11mA1\11'U ~e:i'Vl1l1 CJ'Vl~e:i11~1A1\11'W b ll'W\11~~"il:lj~ e:i\1~1CJ 1 Vf~fu-<il1\I 
'U 

11~1A1\11'W ~e:i'Vl1l1 CJ~~fo~1\lu1~i1611\?1 V!~e:i11mA1-<il1\l\11'Ub ll'W\11~ 
'U 'U 

zj\11~'U11l'W~ruru1bbiK1bb~mru 
"I QJ QJ I I I 

.:::I Q,.I ti .::::!:rl V ..:::.. I .::::!:rl 

ESCALATION FACTOR VIV!f1~1CJ c:9'.'. o/o bileJ\9lmb'V'li1~1\11'WV!1eJ 



~1'\JeJ1\Z'l1';i vtinCJt:i.:i~TeJ1fl11 b6li'W ~vhm1 h.:ib~CJ'W h.:i'V'lm'U1i;:i vta~n V!~n vta'lh~'lf&..1 
' a~'<il'Wvi1 ~&..1b'Wb611CJ&..1 G'l1~11CJtl1 h.:imvt11 fli;r.:i1G'll?l h~.:i1'W ~1 bU'W~'W bbi;'l~ 1~vt&..11CJf111&..111&..1t:i.:i 

' 
&l. (9) 1 'V'lfJ1 bb'1~mfl11'U11'<il'Ut:i.:imm&..1'W"i1'1vttl1CJ bb~1~11&..1t:i.:ivtii'e:i bb tli;:i.:i bb'1~i~'U'U1'V'lYJ1mCJ1 'W'U~ b 'dru 

&l.~ 'lh~tl1"1la.:imfl11'U111il'Uf:i.:iv\ab&..1'W"il1vt1.l1CJ bb~1~11&..1t:i-:i1~'U'Utl1~'1.hfnCJ1'W'U~b1ru 

&l.rn W'U'Uv\e:ivt~a1~'U'UG'l1CJ~1-:i ~ ~~1?1vt~a~.:ia~1'W~1'W"llmmfl11 b6li'W v\a'lJ-r'UmmPi v\an161J 

G'l1CJ 1'V'l~16'1'1vt-r'Ubfl~a.:i'lJ-r'Ue:i1mPi G'l1CJcie:i~1 i'1 i 
v v 

(9). cs'. vi1.:i1:::'U1CJtl1"1J e:i-:i m fl11'<il'W t:i-:ivi 1.:i W'U 1CJtl1fl 1 CJ'W an 

®.ct ~1'W'lJ1:::na'U~..iJ1b lJ'W~1vt-r'Umm1 bu'V'l1~~1'W~~1?1n'Umm111?1CJ~a.:iG'l~1.:ivt~e:i'lJ1~na'U 'V'l~a&Jn'U m1 

naG'l~1.:JeJ1fl11 bb~b~11&..1t:i.:i bfl ~eJ,:j~ mvt~elbfl~a-:i:Wa f1'1~tl1m'lJ 1~f1el'U'Vl~eJ~ (?) ~ .:i b 6li'U ~'V'lv'i bfl~el-:Jfle:l&..1~1 b~leJ{ 
bfl~eJ-:JG'l'Utl1 bfl~a-:i'lJ-r'UmmPi ~1?1'1&..1 i'1i 

'IJ 

&l.'0 Vl1-:JbVl118'UeJ1fl11 ~'Wtl&J ~'Wl9lf1 vl1.:J"il1f1eJ1fl11 bl?l(J1eJ'Ub~bfl'W Q1 b&J\111 

1-if~~i K = o.l€lct + o.G>ct It/lo + o.G>o CVCo + o.cs:'.o MVMo + o.G>o St/So 



- (9)~ -

kl.Gl .:11'1.J~'U Vl&J1t.Jt'i\l fl1161J~~'U fl11\91fl~'U fl11tJ~eJ~~'U fl1161J~Vlii'1~'W fl11bfl~t.JtJ~eJ~~'U fl1161J~ 
' ' ' 

- tt&JtJ~eJ~bbtJ'W b~e:J'W fl~e:J\l rl'Wfl~e:J\l ri''W~'Wtl1 rl'W'\111\l ~\l~e:i'11oUbfl~e:J\l'<ilm bfl~e:i\li'.Je:irnn.Jijlj'~ 

3'1V1-ru rn1f:1&J~'Ll 1 Vf Vim tJ fl11&Jfi'1 fl1";jf:1&J~'WVl'ie:i'Vl";i1tJVl'ie:i1?tlil~'W ~n fl1";jfl1u fl&Jfltw?t&JiJ&i"LJe:i\lf ?t ~ 
I.I 't 't q q 

ir'W 1 bb~~n.rre:in1V1'W~i6n11f:1&.i 11m~'1i1n11u~er~ bb 11'Ll 1~t.J1-libfl~e:i\l'<il m bfl~e:i\li'.Je:i nm~e:i 1 Vfl~&.i1\911:01'Wm&.i~ ... 
n1V1'U~ 11 b 'li'Wb~ t.J1ntJ\l1'Wfle:i?ff1\lf:1'W'WVl~m ~e:J'U6lJ~LJ1~'Vl1'W 

,Jf \l d1VI11&Jt'i\l\l1'W'Li1 ~ b.fl 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb~~ SHOULDER 

1-ifa~1 K = o.mo + o.G>o It/lo + o.~o Et/Eo + 0.1€10 Ft/Fo 
'll 

1€1.kl .:11'1.J~m~t.J.:1 V1&.i1t.Jt1\l \l1'W~'W"LJ'W1~ 1 V1ajt11mb~t.J\ln'Wb U'W.ff 'W 1 VlbU'LI1~btJt.JtJ ~'LI 1~m1&JV1'U1~~e:i\lrn1 
1~ t.J1 'W'lie:i\l11\l1~V111\l~'Ll1 V1aj~~ bb61l&.i~1 t.J~'U~e:i tJ Vl~e:i m1~"LJ'U1~ 1?11\l 1 bb~ ~'\1111t.J1 VI b~&.i'lie:i\l11'1i1 rn1fl1tJfl&.i 

fltw?f&JtJ~"lJe:J\ll?f ~bb~~n-rre:in1V1'W~l6LJ fllJ~b~t.J 1-U bfl~e:J\l'<il m bfl~e:J\li'.Je:in~ Vl~e:Jbb 1\lfl'W bb~~ 1 VIVl&J1t.Jfl11&.J11&Jt1\l\l1'W 
' ' ..i 

~'W~\l \l1'W~'Wb~ t.J\l t.J1 bb 'W'd Vl~e:J\l1'W~'W 1 Vlaj ~n~ fl'lstw~fl~ 1 t.Jfl~\lfl'W b ~ e:iue:i \l fl'U rn1n ~ b61J1~~\l'Vlm t.J"lJe:J\lm~ \91~\l bb~ ~ 
" ,, 0 0 

'Vle:J\lmm 

1.zfa~1 K = o.~o + 0.1€10 It/lo + o.klo Mt/Mo + 0.1€10 Ft/Fo 
'll 

1€1.m .:11'Ub\11~1~bU\il~'l.J Vlmt.Jfi\l \l1'Wb~1~1~b-O~~'Uvi'11LJ 1~t.J~'V11\l"LJ'WEJ1t.J 1LJ - fl~tJ LJ1~mru 
hlbn'U ® m~b&J\91";j t.Jm1'U\l1'Wb~1~1~b-u~e:i 1&.i\lrlzj\l~e:i\l1-lib'Vlfl'Wfl.ff'U?t\l ' ~ 

1.fi'a~1 K = o.~ci: + o.G>ci: It/lo + o.G>o Mt/Mo + 0.1€10 Et/Eo + o.G>o Ft/Fo 
'll 

cl 
'Vl~1~'Vl Gil ..:11'U'Vl1.:I 

m.G> ..:!1'1..!~1'\111.:1 PRIME COAT , TACK COAT , SEAL COAT 

1.zfa~'a K = o.mo + o.~o At/Ao + 0.1€10 Et/Eo + o.G>o Ft/Fo 
'll 

m.1€l..:11'1.J~1'Vl1.:! SURFACE TREATMENT, SLURRY SEAL 

1.zfa~1 K = o.mo + o.G>o Mt/Mo + o.mo At/Ao + o.klo Et/Eo + o.G>o Ft/Fo 
'll 

m.m .:11'U~1'V11..:I ASP HAL TIC CONCRETE , PENETRATION MACADAM 

1.zfa~-a K = o.mo + o.G>o Mt/Mo+ o.~o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
'll 

m.~ .:i1u~1tt'l..!'UfleJ'l.Jfl~~ ba~~ b'Vl~n Vim t.Jt'i'1~1tt'W'Wfle:J'W n~\91~1-llb?f~&Jb'VI~ n zj\lLJ1~nBtJ~1 t.J\91~ bbfl1\l 

b'Vl~flb~'UVl~e:J\91~bbm\lm\ilb'Vl~flfl~1bzje:J&J~~ (WELDED STEEL WIRE FABRIC) bVl~flb~e:Jt.J (DOWEL BAR) b'Vl~flti~ 
(DEFORMED TIE BAR) bb~~";je:Jt.Jl?ie:il?i1\l1 (JOINT) ,Jf\ld1Vl'Vlmt.Jm1&J11&Jt'i\lbb~'U~'Wfle:J'Wfl~\91b?f~&JbVl~fltJ~bdtwfle:J 
?f~'V'l1'W (R.C. BRIDGE APPROACH) ~1t.J 

Hl~~"a K = o. mo + o.G>o It/lo + o.m<i: Ct/Co + o.G>o Mt/Mo + o.G><i: St/So 



- \vo -

I ~ .c:::I .C::.. ~ I Q,/ .:fi I .:;:::ii .c::tt. c:t 0 Q.J 

m.~ .:i1'U'VleJ':i:::'U1~'U1 flel'Um'~ b~'UJ b 'Vi'ril nbb'ril:::•:ITIJ'Ueltlfl Vll.rn.Jm Vl e:Jfle:J'Ufl1~ b6'li:i..J b VIG'\ fl6'l1Vli'l.N1'Ui~tJ1CJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \l1'Lli1\lW'l.J1CJtl1f!e:i'Ufl~~b6'l~:i..JbVl~fl \l1'UmV1fle:J'Llfl~~ 
Q c:.;: ~Cit, ~IQ.I c:i ..::=., d ..:::ii.::::.._~ 

b6'li:i..J b VIG'\ fl11\li~'l.J1 CJ'U1 bb6'1~'l.Jib1 rum vi fl f)6'{~'V'l1'U i1:1..JVl\l\l1'U'l.J e:J'V'l flfle:J'U m~ b6'li:i..J b VIG'\ fl bb6'1~\l1'U flf)'U m~ b6'li:i..J b VIG'\ fl 

~'Ll~ihtJbb'l.J'l.Jbb6'1~~fl~tu~\l1'Ufl~1CJfl~\lfl'U b"1i'Ll \l1'U\Je:J~fl (MANHOLD) vlf)~f)CJ6'{1CJ1Vli~'V'lvl vie:i~e:JCJ6'l1CJ1~vh 
'U 

bll'Ll~'U 

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

m.b .:i1'U lfl ':i.:I~~1.:i flB'U n~~ b~~ll b Vi~ flbb'ril :::.:i1'U b~ B'U n'U ~~ .:i Vl:i..J1CJ5-:i 6'l ~'V'l1'Ll fle:J'Ll fl~~ b6'f~:i..J b vt~ fl 
1fli'16'l~1\l\i1'Lli1flfle:J'Llfl~~b6'l~:i..Jbvt~ flfle:J?l~'V'l1'Ll (R.C. BEARING UNIT) vim vt~CJ:i..Jfle:J'Ll fl~~ b?l~:i..Jbvt~fl. (R.C. BOX 

"' 
CUL VERT) vte:itr-:iJ11fli\l?l~1\lfle:J'Ufl~~ b?l~:i..J b 'Vi~ fl b zje:i'Lln'U~~\lfle:J'Llfl~~ b?l~:i..J bill~ fl vi1 bVl CJ'l.J b~e:Jfle:J'Llfl~~ b6'f~:i..J b vt~ fl 

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

m.t'll .:i1'U lfl':i.:I~~1.:i b Vi~ n vtm CJtl\l 6'l~'V'l1'Ub 'Vi~ fl~1vt-rt.J fl'Ub~'Ll.LJ'1:1..Jtl'Ll'Ll 1m -:i bill~ fl~1vt-rt.J&1 vi~-:i-U1 CJ 

"ili1"ili'lltlvibb6LJ1'Ll?l\l b?t11 ~vhbb i-:J6'l-:J b6'l11VJCJ b?t11 Vli~131tl vt~e:i-:i1'U 1fli-:Jb vt~fl~'Ll~iJ~fl~tu~fl~1CJfl~'ln'Ll bb~1~ 
'U 'U ' 

i1:1..Jtl\l\l1'U&IV1~\lb6'l11fli'lb'Vi~fl?l1CJ~\l6lle:J\lfl1''.i1 ~-W1~1CJ~~~ bbvl-:JtJi~ b Vl\311 VlCJ 

1if~~':i K = o.ID~ + o.G>o It/lo + o.o~ Ct/Co + o.IDo Mt/Mo + o.a:'.o St/So .... 

V1a.11vi~ a:'. .:i1'U"ll'riltJ':i:::V11u 

a:'..@ .:i1'Uf1B'Un~~ 1~11ii b Vi~ mb'ril:::fleJ'1.m~~~1~fl'rileJ.:i vt:i..J1CJii-:i -:J1'Llfle:J'U fl~~ b6'l~m vt~ fl~Vlfl~1'Ll 6lle:J-:J 

b vt~ fleJe:J fl:l..l1 bbCJ flr11'U1ru ~ 1-:ivt1fl6LJ e:i-:i-:i1uvJ1 CJ vi1-:i1~t.J1CJtl1~tJ vt~e:imf111'1J6'1tJ1~vi1utJ1~fl e:Jt.J6lle:i-:i b zje:i'Ll zj,:iij 
., 

Q.J I ..:::i Q.J I I CV 

6'lruru1bbCJ fl"il1 CJ bu'V'l1~-:i1tJfle:J'Ll m~vi-:i fl6'111 b Vl1tJtJ 
"" 

1if~m K = o.a:'.o + o.G>~ It/lo + o.ID~ Ct/Co + o.IDo Mt/Mo .... 



Q.I .c::I d 0 d6J i/Q.I Q.I Q,I 191 QJ 0 3 ~ Cl 4 
fl"lf'U':i1 Fl1'VIFl1'U1 wma.i'rill'l':i'VI b "lfn'U'ril ruru1 bb 'U'U'lhu11F11 0 'iilfl'Vl16!.l'U bf!f.m':i::'Vln.:iw1w"lff.I 

'U ""' cu 

K = ESCALATION FACTOR 

It = ~"lfil':i1F11~u~1flF1~11 tl°l.leJ.:itl':i::b 'Vlfl b'Ub~B'U~~.:i.:11'Ubb~~::.:i1fl 
lo = ~"lfil':i1F11~u~1flF1~11 tl6!.lei.:itl':i~b 'Vlfl b'Ub~B'U~bllfl6UB.:itl-a~n1fl-a1F11 
Ct = ~"lfil':i1F11~ba.J'U~ b'Ub~B'U~cl.:i.:11'Ubb~~~.:11f! 
Co = ~"lfil-a1F11~ba.J'U~ 1'Wb~B'U~bllfl61JB.:itl':i~n1f!':i1Fl1 
Mt = ~"lfcUi1Fl11'ril~fiB'ril~1.:! (l~i1a.Jb'Vl~mb~~~ba.J'U~) b'Ub~el'U~fii.:i.:i1'Ubb\Pi~~.:!1fl 
Mo = ~"lfil-a1F111''ril~fiei'ri1~1.:i <'l.~na.ib'Vl~mb~~~ba.J'U~)1'Wb~B'U~btl\9161JB.:itl':i::n1f!-a1F11 
St = ~"lfcUi1F11b'Vl~n 1'Wb~B'U~cl.:i.:i1'Ubb\Pi~~.:11f! 
So = ~"lfili1Fl1b'Vl~n b'Ub~B'U~bllfl61fB.:itl':i~n1f!-a1F11 
Gt = ~"lfil':i1F11b'Vl~mbeJm~f.l'U~f.l~l'l1 'Utl-a~b'Vlfl 1 m~ei'U~cl.:i.:i1'Ubb~~~.:i1fl 
Go = ~"lfcU':i1i1bbeJ'Ub'Vl~m~f.l'U~f.l~l'l 1 'Utl':i~b 'Vlfl b 'Ub~B'U~ bUfi61fB.:itl-a~n1fl':i1Fl1 
At = ~"lfili1F11bbel'ril~~vl b'Ub~B'U~cl.:i.:11'Ubb\Pi~~.:11f! 
Ao = ~"lfili1Fl1bbB'ril~~'Vl b'Ub~B'U~bUfi61fB.:!'t.h~n1\9l':i1Fl1 
Et 

Eo 

Ft 

Fo 

A Ct 

= ~"lfil-a1mbF1~ei.:i"5'n-abb~~u~.Ow~ b'Ub~B'Uvicl.:i.:11'Ubb~~~.:i1\91 
= ~"lfil-a1F11bF1~ei.:i"5'mbb~~u~.nw~ 1'Wb~ei'Uvibtlfl61fei.:itl-;;~n1f!-;;1F11 
= ~"lfil':i1F11tl1~'U~b61f~'Vla.J'Ub~1 b'Ub~el'U~cl.:i.:11'Ubb\Pi~~.:!1\91 • 
= ~"lfil':i1F11tl1~'U~b61f~'Vla.i'Ub~1 b'Ub~B'U~bll\916UB.:itl-;;~n1f!-;;1m • 
= ~"lf\l':i1FITVIB~ba.J'Ul'l1fl~'U 1'Ub~el'U~fii.:i.:11'Ubb\Pi~~.:!1\91 
= ~"lfU':i1F11'ViB~ba.J'Wl'l1V~'U b'Ub~B'Uvibtlf!61fel.:!tl-a~n1\9l':i1F11 A Co 

PVCt = ~"lfili1F11'Viei PVC b'Ub~B'U~cl.:i.:i1'Ubb\Pi~~.:11f! 
PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

= ~"lfil':i1F11'Viel PVC 1m~B'U~bUf!61fel.:!U':i~n1\9li1Fl1 
= ~"lfil':i1F11'Vim'Vl~nei1u~.:in~~ b'Ub~B'U~cl.:i.:11'UbblPi~~.:i1\91 
= ~"lfil':i1F11'Vieib'Vl~nmu~.:in~~ b'Ub~B'U~bll\916UB.:itl':i~n1f!-;;1F11 
= ~"lfUi1F11'ViB HYDENSITY POLYETHYLENE b'Ub~B'Uvicl.:i.:11'Ubb\Pi~~.:!1fl 
= ~"lfil':i1F11'Viei HYDENSITY POLYETHYLENE b'Ub~B'Wvibllfl6UB.:itli~n1f!i1F11 
= ~"lfil':i1Fl1'6'11V b 'V.JW1 b 'Ub~el'U~fii.:i.:11'Ubb\Pi~~.:!1fl 



., 
(9). fl1';jfl1'U1ruV11rh K "il1f1\J~';i ~1iii;rfl't~m.i:::\l1'Wi1'W 1 1 Vilil'i'1b6'l"U~'lltl';i11°111'?1~ne:i?1~1\l"UeNm:::'Vl';i"J\l 

"l'l1ru'llE1 1111ti1.ff:o1'U"Ue:J\lD ~ct6T1o b U'Wbflru6Vl1 'Wfl1';ifl1'W1ru 
"" 

h fl1';ifl1'W1tl.JVl1rl1 K 6'i'1V1~'1J mru~iJ\l1'W ne:i?f~1\l'Vl6'l1 tl't.h::: b.fl'Vl';i"Ji!e:J ~1 'W61ruru1b~tntl'U"il:::~e:i\l bbtl flrl1 " ., ., 

ne:i?1~1\lbb~i;i:::LJ';i:::b.fl'Vl 1 ~-tl'111b"il'W~1ii~fl~ru:::"Ue:i\l\l1'WJ'W bb6'l::: 1 ~?1e:i1111°l~e:i\ln'U?f m~1~n1V1'W11111 
" 

bn. fl1';jf11mruV11r11 K n1V1'U1111 m i'Vll'lliltiii r;n ~1bb VIU\l'Vlfl~'W~e:i'W 1111ti 1~iifl1';iU\1lbl'll~bb6'l:::n1V1'U1111 ~vr1 
' 

b6'l"U61ii~'U5 (b LJ1ti'IJ b Viti'IJ) 1 ~b ll'Wi:.J6'l~1 b ~"ilne:i'W bb~1~\lu1i:.Ji;ii;r"l'l51 LJ l°lrun'IJl'i'1 b6'l"Ul°l\l~V1111 b6'l"U61ii'W''U5J'U 
" 

cs:. 1~~"il1';itl.J1b~'Wb~il'Vl~e:J6'l\1l';i11°11rl1\l1'W "il1m11°11~~~'1J~1\lvl161'ruru1~ni;i\ln'IJ~l1~1\l bne:ir11 K mii 
'll v v 'll 

\j~';i6'\'1V1~rn1'Wne:i?1~1\lJ'W I 1 'Ub~e:J'W~?i'liie:i'IJ\l1'Wiir11bLJ~ ti'WbbU6'l\l1 LJ"il1flr11 K b 'Wb~e:J'UblJ11161le:i\lLJ';i:::mm11°11 
mflfll1 cs:% ~'W1LJ 1111ti1l1bu"l'l1:::?i1'U~bn'W cs:% mf11'U1ruLJ~'Ub~iJV1~e:ii;i111r11\l1'Ubbi;\'1bb~m& (1111ti1~~111 cs'.% 

bb';iflb~) 

er. 1 'Wmru~~~'IJ41'1 1~?11m';itiv11m';ine:i?1~1'11 '!Xbb~1 b?f~"il ~1iiwti:::b 1m 1 'W61ruru11111ti b U'W1°111ii~111 " ., ., 

"Uei\l~1'1J41\l r11 K 1?rnJ~m~1\l1 ~"il:::L11m1m'Llm';if11'U1rur11\l1'U 1mir11 K "1Je:J\lb~e:i'U~~Vi'1ti\9l1i1m~61qiqi1 Vl~ei 
r11 K "Ue:J\lb~e:J'W~?i\liJeJ'IJ\l1'W"il~\l bbi;\'1bb~11r11 K 1'111111"il:::iir11ue:itifll1 

b. fl1';j~1m~'Wbb~6'l:::\l1111 1~~1tir1141\l \l1'U~~~'IJ41'1v111~bb~6'l:::\l1111 ~1i161'ruru1hJne:i'U?i1'Ur11\l1'Ub~i1 " ., ., 

V1~e:ir11\l1'Ui;i~i;i\l zj\l"iJ:::r\'1'U1ru1~~mne:i'Vl';i1'1J~'lltl';i11°111'?1111ne:i?1~1\l zj\ltl1mf11'U1ruV11r11 K "Umb~e:i'U~?i\liie:irn1'U 
' 

\l1~J'W I b ll'W~ bb tl'We:i'Wbb~1 bne:ir11'W1 ru b~'Wb ~ii 1m '!X"Uffv11m1i1\9l fl6'l\l b~e:i\lfl1';ib~'W n'IJ~1i! m'IJLJ';i:::mru 



- lvrn -

be:Jm'11':ibb'U'U~1meimt1':i'l.J':i~n1~':i1f11~1.:i .zlei @.@o 

':i1t1n1':i.:i1'Ubbi;t~b~e:J'Wb6ll~~-ru~1.:i~ei.:i-ruN~"Ueiui.'Uf111a.161l1':i~'Un'rl~ei.:i6llei.:i.:i1'U~1.:i 
'U • 

'Vl~elf111:1J bi'lti'Vl1tl.fl1tlb 'Ufl1'Vl'U~ b 'Ji;'l1 

@ • .fl1tlb'Wfl1'Vi'W\91 lfl u 
~fo~1.:i zj.:i1~vl161ruru1~1.:in'Um:1J'Vl1.:1V1m.:1 ~~l'i'-eN-r'Uu·rnn'Llrn1:1J6ll'1':i~'Unvde.i.:i"LJe.i.:1.:i1'W~1.:im:1Jb~ffu1"LJ~n1V1'U~ cu Q,) Q,) 'I 

.fl1CJb'U':i~CJ~nm hJife.iCJffJ1 lv tJ iJ'U'1~~1n1tJ~m:iJ'Vl1.:J'VlffN1~fo:1Je.irn1tJ CJm1tJ.:11tJ~1.:im:1J -ii'e.i iv bb~:t: -ii'e.i rn 

lfl . .fl1tlb'Ufl1'Vl'IJ~ CO) u 
lv.@ .:11'Ufl'U'V11.:l~'U (ti'U'U~'U) 

.:11'U~1'V11.:l~'lf1-r.:i 
'U 

':i1.:l';i~'U1CJtl1~1:iJm~fle.J'Uf1~1'1 (Concrete) 

1 'VIG'i'Vl1.:J~f)~.:J 
'U 

iv.tr m~-ii'1.:i'Vl1.:ibb~~~1~fle.JG'f:t:'V'l1'W~1:iJ:Wn1':iue.i.:in'Wm':in~b61J1:t: 
lv.'o:> m~~'U~~ (Back Slope) ~1:iJ:Wm':iUe.J.:Jfl'Uf11';ifl~b61J1~ 
lv.b'll .:11'UtJ~nV1ru1 

'U .., 

iv.~ .:11'UtJ~nl'i''W1~ 
'U 

lv.~ .:11'U~b61''Ub~CJ1.ff~61li1~hCJ~f1bbtl1 

h@o .:11'U'Vl1~vi'11 tJ 

m. .fl1tlb 'Wfl1'Vi'IJ\91 m U 
e.itJmruffi m tJf)1';i&\~~.:i 1 vl~1bb6'l.:JG'frJ1.:J bb~~ 1 vJ61ruru1ruliJ':i11iJ';i CJf1b1'U'Vl~e.J~ 1 vl~1 . .., .., 



'U'VIUt:J13.J~13.Jbe:Jm=t1~'lh~n1~~1f11Bb~n'Vl'rniln~ Ce-bidding) 6lle:i @.b 

"~ b~'Uei-a1f'11~ii (:.J~u-a:: 1CJ"Utl ~13.Jn'W" vi1.11tJ1"1111.111 'Uflfl(;ln111.1~ 1vi~eJil ~'U flfl(;l~b .LJ1 b?l'W eJ11f11 b~ eJ 
'IJ ' ' 

~'U ~1.:i b 'W m1tJ1~1.J(;l ~1.:J'lJeJ.:i m1.1 b ll'W~ii?i1'W 1~ b~tJ hl111~ tJ'Vl 1.:!1?11.:ivi~eJ'V11.:ieJ'eJ3.11 'W fl"il fl11'll eJ.:J'U fl fl(;ln111.1 mvi~eJil ~ 
'U 'U ' 

'\Jflfl(;l ~'W~ b .LJ1 b?l'W m1fl1b~eJ~'U~1.:i1 'W m1tJ1~1.1(;l~1.:i'lleJ.:im1.1 b 'Wf1111 b~ tJ1 n'W 
' 'U 

m1:W?i1'W 1~ b~ tJ 1~111~ tJ'V11.:J(?J 1.:J'Vi~eJ'V11.:JeJeJ1.l'll eJ.:J'U flfl (;l n111.1 ~1'Vi~eJil ~'U flfl (;l ~.:i mh1.LJ1.:i~'W 1~ bb ri m1~ 
' ' 

'U flfl(;lli111.1~1'Vi~eJil~'UflflG'l~.:J flG111iifl111.1~1.J~'W5n'W b 'W~fl~ru~~~~eJ 1 ud 
' ' 

(C9l) :Wm11.1~1.J~'W5fl'Wb'Wb'11.:J'U~'Vi11 b~tJer~~fl11 Vt'W?i1'Wer~~fl11 m11.lfl11er~~fl11 er'U~'Vi11 'Vi~eJ~i'J 
'U 'I 'U 'U 'lJ 'lJ 

rl1'W1"il 1'Wm1~1bilm1'W1 'Wn"ilfl11'lleJ.:J'Uflflf;ln111.1~1'Vi~eJ'lleJ~il~'Uflflm1tJVl~~ :Wrl1'W1"ilVl~eJ?t11.111t11 irl1'W1"il b 'Wfl11 
' ' 

'U ~V111~ ~ m1n"iJ m1'lleJ~'U flfl (;ln111.1~1Vl~eJ'll eJ~il ~'U fl fl(;l B m1 tJVl~~ Vl~eJVlm tJ 11 tJ ~ b?l'W eJ11 fl11 Vi' bbri m1.1 bb(;l ~er 
' ' 'U 

1 Vf'U~m11?1m~flm.:i€i b~ fl'V11eJil fl?lb 'W m1tJ1~1.1(;l ~1.:i~1tJ1~'1.J'U€i b~ fl'V11eJil flG'i' fl~.:id 
'U 

(iv) iifl111.1~1.1~'W5n'W1 'Wb "ll.:i'Vl'W 1~CJ e'.i' bD'WVf'W?i1'W 1'WVf1.:iVf'W?i1'Wm~ru Vl~eJ e'.i' bll'WVf'W?i1'W hl"i\'1n~f1111.1~'\J 
'I 'lJ 'I 'I QJ 'lJ , 

~1?11 'WVf1.:iVf'W?i1'W"il1n~ Vl~eJe'.i'~eJVf'W11tJ1 Vlru1 'W'U~~'Vl"il1n~Vl~eJ'U~~'V11.1Vl1'1J'W"il1n~ b ll'WVf'W?iTw 1'WVf1.:iVf'W?i1'W?t1~ru 
'I 'lJ 'I ru q q ru 

Vl~eJVl1~Vt'W?i1'W "i\'1n~ Vl~eJ b ll'We'.i'~eJVl'W11tJb Vlulb 'W'U ~~'Vl"il1n~Vl~eJ'U~~'V11.JVl1'1J'W"il1n~ 0 m1 tJVli!.:JVl~eJ'Vl(;l1 tJ11 tJ~ 
q 'U 'I QJ 

b?l'Wm1fl11 Vtbbn m1.1 bb(;l~m Vf'U~fl11{?lm~ flm.:i€i b~ fl'V11eJilfl?tb 'W m1tJ 'j~1.J(;l~1.:i~1 CJ1~'1.J'U€i b~ fl'V11eJil flG'i'fl~.:id 
'U 'U 

1"1111 "~tieiVf'lJ-a1CJ1'Vlru" 1VfVlmtJf1111.111 
'IJ ' OJ 

(fl) mrue'.i'b?t'Wm1fl1~:\J[:.J(;lU'j~ btJ'lltl~11.1n'W1~V111.:ie'.i'b?l'WeJ11f11~1tJn'W Vl1.l1CJfl111.111 ~~e:iVf'W 611.:i~eJ 
'U 'U 'U 'I 

Vf 'W bfl'W fl111'eJ tJ(;l ~ ~~'U Vf 11 'W n"il fl11,f 'WVl~eJ 1 'We) {?l 'j1?11 'W (?111.J~ fl ru~ m11.1 fl1111 ~1 tJ m1~ ?l~ b ~'W?l1.1fl1'jtJ'j~fl11"1 
' ' 

rl1Vl'W ~~ 1vifo fl "il fl 11'\J 1~tJ1~bfl'VlVl~eJ'U1.:J'll'W1 ~ 

('ll) fl1ru e:1b?l'WeJ11fl 1~n ~ (;l u 1~ bCJ'lJtl ~11.1 n'W 'j~vi11~~ b?l'W €J 'j1fl 1n'U m Vf 'U~fl 11(?1(;11~ fl(;l 1.:i 
'U 'U 'U 

ab~ fl'V11eJil flG'i' VlmtJ m11.111 er~eJVf 'Wzj~ ~eJVf 'Wbfl'W fl111'eJ tJ(;l ~Vf 11 'Wn-;u m'jif i.JVl~eJ 1'WeJ(?J11?i1'W {?111.l~fl ru~ m11.1 m111 
'U ' ' 

~1 CJ m1~?l ~ b ~'W ?11.1fl11tJ1~fl11"1n1Vl'W~~1'Vi~'U n"il m 1'\J1~tJ 'j ~ bfl'Vlill~ eJ'U 1.:i'll'W 1 ~ 
' 

(r;n) iifl111.1~1.1~'W5n'W 1'W~fl~ru~1 'll1n'W1~V111.:i (C9l) bb(;l~ (iv) 1~tJe'.i'~~m1 Vf'W?i1'We'.i'~~m'j m11.1m1 
'U ' 'U 

~~\?1fl11 e'.i''U~Vl11 Vl~eJe'.i'iieJ'1'W1"il b 'W fl1'j~1 bil'W~1'W b 'W fl"i)fl1'j'lJeJ.:J'Uflfl(;lli'j11.J\?11 Vl~eJil~'U flfl(;l'j1tJVl~.:J bll'WVl'W?i1'W b 'W 
'U 'U 'U 'I q 'I 

Vl1.:JVl'W ?i1'W?l1~ruVl~eJVl1.:JVl'W ?f 1'1.J "i\' 1 n ~ Vl~eJ b ll'We'.i'~ eJVl'W 'j1tJ1 Vlulb 'W'U ~~'Vl"il1 n ~Vl~eJ'U ~~'V11.J'Vi1'1J'W "ii' 1 n~ 0 m1 CJVli!.:i 
'I QJ q 'U 'I QJ 

Vl~eJVlm tJ11 tJ~ b .rr1b?l'WeJ11fl11 vr bbn m1.1 bb(;l ~m vru ~fl 11(?1(;l1\?1fl(;l1.:J ab~ fl'Vl 1eJ -w fl 611'Wm1<tJ1~1.1(;l ~ 1-:i ~1tJ1~u 'U 
'U 'U 

ab~fl'V11eJilm1fl~.:itl Vl~eJ 1 'W'W'tJfl~'Un'W 
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