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11 EJ&l~ bBEJ\9lfltu~fl~ru~ bu'l"l1~61Jei.:i~6'l~~"il~..ij1.:i 1:iJfl1ufl1t1 'lil1ei b6'l'W€l11EJ&l~ bBEJ~ bbl?l fl ~1.:i 1 tl"i11flb~eJ'W1 '1l~ml.l'Vl1.:J'lil&l1.:i 

' ' 
n1'lilt1\9111'l t1tl1~ fl11"1bb&l~ b€lfl?111tl1~m~11 fl1B b~fl'Vl1eiti fl611 t1G'i1t1~i11-ilm1~?1'1AtlJ brn~fl11l.l bb1?1fl~1.:ii!t11:iJili:..i&lv111 ~ 
bfl\9lm 11~ b ti~ EJrn~m ti~ EJU ~ei ~~'WoLJm?l'W ei 11 EJ~'W Vl1m tl'W m1~\9l'l"lm \91 b~ flUeJ EJ flru~ m1l.l m1 "1 m "ilw"il11 ru1 ~ei'W 

" 
tl1'W m 1 #i'\9l~'Vl5e'.J~"W-U' e:i b?l'W e:i 11 EJi!'W 

" 
b.is:: ml.l'Vl1.:iV1&l1.:i?1nw~'Vli1:iJw"iJ11ru1-Uei b?1t1ei61Jei.:ie'.J~t1-U'm?1t1ei 1\91EJ 1:iJilm1~e:it1~'W 1t1mru~.:i~ei1 t1d 

" 
( C9l) hlt111fl!Jzje:i~~t1-U'e:i b?1t1m1EJi!t11 "WuqJ:U11 EJzjei~1u be:i fl?111t11~ m\9111mB b~ fl'Vl1eiti fla'Vl1.:i 

1~uu..ij\9l~ei..ij\91..ij1.:i~1 EJB b~ fl'Vl1eitifl ~ Vl1eiu ru:U11 EJzjeie'.J~ei be:i fl?111tl1~ m\9111 fl1B b~fl'Vl1e:iti fla'Vl1.:i1~uu ..ij\9l~e:i..ij\91..ij1.:i 
" " v .::.. c:: .::i. If 

~1 EJ ei b&l fl'Vl1eJ'Wfl6'161Jei.:i ml.l'VI 1.:iV1&l1.:i 

(®) 1:iJme:iflzjei ~~"W-U'e:i b6'lt1ei 1 t1m1 b?1t1m1fl1'Vl1.:i1~uu..ij~~e:i..ij~..ij'1.:i ~1 EJB b~fl'Vl1eiiifla 
" 

(m) b?l"Wm1 EJ&l~ bBEJ~ bbl?l fl~1.:i 1 tl"i11fl b~e:it1161l~n1'lilt1\911 t1be:ifl?111t11~ m~11 fl1B b~ fl'Vl1eiiifla~ 
b tlt1?!11~~1Aru V11eiili:..i~v111~bfl\9lfl11l.l1~ b tl~EJUb~EJ b tl~EJu bbri~~t1-U'e:i b6'l'We:i11 EJ~'W 

" " 
o.<t 1 t1m1~~~t1m1u1~ m~111°11B b~ fl'Vl1€lilfl~'Vf1ei1 t1m1v116lqJqJ1 l°lru~ m1l.lm1Vl"i111ru1i:..i6'l m1 

t11~ m~11\011B b~ fl'Vl1eitifla,,,1eiml.l'Vl1.:i,,,m.:i iJ~'Vl151 ~e'.J~t1-U'ei b?1t1ei:ff bb"il.:i-U'ei b Vi"il"il~.:ib ~l.l b~l.l 1~ ml.l'Vl 1.:i'Vf&l1.:iiJ~'VITI~"il~ 
" 

1:iJ1u-U'm?l'WeJ 1:iJ1m1fl1 V11e:i 1:iJv11~ruru1 mfl-U'm Vi"il"il~.:i~.:ifl~111:iJb Vll.l1~6'll.l'lil1e:i 1:iJrifl~e:i.:i 
"" " 



- ~ -

b. ti rm.J'Vl1\l'Vlm\l'Vl1\l 11zj-:i~VJ5~'1~ hl1m1fl1~1?f~ vi1m1fl1V1~-:i11fl11~ vi1m1fl1~b?f'UeJ~\l'Vl:1.J~ii1~ 
' 

brn~enlilW1i111ru1b~e:ifl:il1-:i1'U"il1m'U 'Vl1eJ'1l'U1~ vi1movn~11t1m1vi~-:i11t1m11~ 'Vl1e:ie:i11iilil~t1m~flm1'\.J1~m~11fl1 
fa~flV11e:iilfl?t'1~t11ilw1i111ru1~~:il1-:i b~t1ii1~ ~~bb~liltW1i111ru1 ~-:id b~e:iu1~ 1t1'1ltl'1Je:i-:iV11-:i11'1lm1b ll'U~1i"i'qi bb~t 1 Vl~e:i 
11m11'1~~'W'1leJ-:im:1.J'Vl1-:i'VlffN bU'Wb~~'1J1~~~'WoLJ'm?t'We:ililtb'1t1fl1e:i-:il°i11.U~1t1 vi1e:il°i1b~t1'Vl1t11~1 ilt~ 11:1.J~-:im:1.JV11-:i 
'Vl~1-:ilil~Wlil11ru1 tlfl b~flm1'\.J1~m~11fl18 b~flme:iufl61bb~t~-:i1 VJ~~~'U-U'e:i b?f'Ue:i b U'U~~\l\l1'U 1ii111iit b lJ'U~~'UoLJ'e:i b?t'Ue:i~ 

'IJ 'IJ 'IJ 

1~1um1A'~b~e:iflvi1e:i 1iinml.l 'Vl1flil b 'VlM~ bzj€!~€J 1~11~'UoLJ'm?t'We:imt'Vl1m11~t11ii?t'11M b-d'W m1b?t'Wme:ifl?t115'Ub ll'W 
' ' 

b V1'1 vi1e:i 1 .Uzje:iuflfl~n11:1.J~1 'Vl1e:iil~'Uflfl~~'Um b?f'Ue:i11fl1 bb 'Vl'Ub ll'U~'U 
' ' 

1 'Wmru~~~'UoLJ'e:i b?t'Ue:i11 tJ~ b?t'Um1 PJ1~1?t~ b?t'Ue:i11 fl1~1'1'W fl1~'Vlmt11~111ilm1i1~1 b il'U-:i1'U ml.I 
'IJ ' 

b€lfl?t11'\.J1tm~11PJ18b~fl'V11e:itlfl?t1~ P1ru~m1:1.Jm1w1i111ru1t:.J~fl11'\.J1~m~11fl1Bb~fl'V11e:iiifl'G1vi1e:ifl1:1.J'Vl1-:ivi~1-:ilil~ 
1 Vf ~~'UoLJf) b?f'Umr'U~bblil\l bb~~ bb?f ~\JV!~ fl~1'U~'V\'11VIbzjf)1~11 ~~'UoLJf) b?f'Uf) ?{1:1.J 11'1 ~1 b U'U\l1'U M1:1.J bf) fl?f 11U1~ m ~ 11 fl1 

'IJ ~ 'IJ 

8b~flV11e:iilfl?t1 Vi'b?t~lil?tl.lmru 'Vl1flri'1~bblil-:i 1ii bll'W~1u.YM~ m:1.JV11-:ivi~1-:iil~'Vl6~1i1~ 1ii1u 
'IJ 

-Ue:i b?t'Ue:i'Vl1e:i 1ii1m1PJ1'1Je:i-:i ~~'WoLJ'e:i b?t'We:i11 mr'W ~-:id~~'UoLJ'e:i b?t'We:i~-:ifl69111iil'.l~VJ5b'1t1fl1e:i-:i1°111 .U~1 t1'Vl1e:i l°i1b~t1vi1t11~ 61 
" " I 

lil1flfl1:1.J'Vl1\l'Vl~1\l 

ti.~ ne:i'U~\l'W1l.l 1 'W~tyqi1m:1.JV11-:i'Vlm-:i€!11i1'\.J1 ~ m l"lt1 fl b~ fl m1'\.J 1~ m ~ 11fl18 b~ flV11e:iiifl61 'Vl1 fl'l.J11 fl!J 

11il m1m~'V\'1~ b .LJ1 ~ fl~ru~ ~~'UoLJ' e:i b?t'Ue:i~'ll'W~ m1'\.J1~ m ~11 fl1vi1e:i~1~1u m1A' ~ b~ e:i flil t:.J ~'\.J1~ 1t1'1ltl11:1.Jn'U vi1e:iil 

6'11'U 1v1 b~ t1 nu~~'UoLJ'm?t'Ue:i11 t1~'U vi1e:i-ii'~'1J11-:i m 1bb 611-:ioii''Ue:i ~1-:i b ll'Un11:1.J 'Vl1e:i?1:1.J t1€!:1.J n'U nu ~~'UoLJ'm?1'Um1 t1~'U vi1e:i 
'IJ 'IJ 

b:il1V!tl'1m 'Ufl11b?f'Um1 fl1 'Vl1e:i'1e:i11m~'Vl1m1'Vllil1M~'U1~ 1 'Wm1b?f'Ue:i11fl1 
' 

ti.~ Vl1fl~~'UoLJm?f'W€Jzj\l b U'U~'\.J1~ fleJ'Ufl11 SM Es b?f'Wm1fl1?f\lfll111fl1 ~1?f ~'1JeJ\leJ~'WoLJm?f'We:i11 tl~'U~ 
'U 'U '\I q 'U 

1iibfi'W1e:it1~~ (9)0 1 Vlvit11 t1-:i1'U'1Je:i-:i-r~~~:il1-:i'11fl~'\.J1~fle:ium1 SM Es ~-:ifl69111~ti~~b~t1-:i61'1~u~~'Woff m?1'Ue:izj-:i b U'U 
~ 'IJ 'IJ 

~'\.J1~fleJ'Ufl11 SMEs zj\lb?f'Um1m?1-:ifl1111fl1~1?1~'1leJ\l~~'WoUm?f'Um1tJ~'W1iibfi'U1e:it1~~ (9)0 ~lil~b'1t1flm'Vl1G1ruru11ii 
'U 'U 'I 'U QJ QI 

SM Es 

b.~ 'Vl1fl e'.i'~'UoU€Jb?f'U€Jzj\lij1-de'.JtJ1~ fl e:ium 1 SM Es bb~ b U'U'Uflfl~n11:1.Jm~~e:iii1 ru'1l1 ~1 'VI t1'Vl1€JU~'U fl fl~~ 
'\I 'U 'I QJ 'I 

~~~-:i~'UM1:1.Jfl~'Vlmt11 'VI t1 b?f'Ue:i11fl1~-:ifl1111m~1 ?J~'lle:i-:i ~~'W-ii'e:i b?f'Ue:izj-:i b ll'U'l.Jflfl~n11:1.Jm~m~~€l~t1J'1l1 ~1 'VI t1'Vl1e:iu~ 
'Uflfl~~~~~\l~'WM1l.l flf1'Vl:l.J1 t1'1Je:i-:i ~1-:i'll1~ b 'V11"11ii bfl'U1e:i ti~~ m 1 Vi'Vl'l.11 t1\l1'U'1leJ\l1~~~~e:ivi1e:i~~:il1-:i1i11 fl~~'Woff e:i b?f'UeJzj\l 

'I dJ ~ 'U 

b ll'U'l.Jflfl~511:1.J~ 1 ~~e:ili1'ty'1l1 ~1 'VI t1V11€JU~'l.J fl Pl~~~~ ~\l~'UM1:1.Jfl~Vl:l.J1ti1 'VI ti ~\l fl6911 

cr~'Uoff e:i b?f'Ue:i~ b u'Ufilil m111:1.J~1~1i1~ 1~~VJ5mm11flvi~-:i crb off 111:1.J~1'V1 m1 t11ii~~e:i-:i b u'Ucru1~ fle:iu m1~ 
'U 'U 'I 'U 

b U'U'l.Jflfl~511:1.J~1~~e:ili1qi'1l1~1'Vlt1V11e:i'Ll~'l.Jflfl~~~~~\lM1:1.Jfl!)Vll.l1ti1 'VI ti 
0 Q.I ii I ii 

6'11. nTa'Vl1~ruru1~1.:im1~':i1.:i ., ., 

~.(9) ~'ll'U~ m 1'll1~ m~11 fl1 B b~ flme:iilm1'1~ t'le:i-:i'V\'1G1qiqi1:il1-:i M1:1.Jbb uuli1qiqi1 ~\l1~'1.J1'W.LJ e:i (9).m 

vi1e:i'V\'1off e:iMfl~\l b U'UV1tJ-:i~e:inum:1.J'Vl1\lV1~1-:i mt11 'U _____ G')I___ i''W iru~~lil1fl1'W~1~1rnb:il-:i bb~~lil~~e:i-:i11-:ivi~fl'll1tn'W 
~qiqi1 b ll'W"il1m'Wb~'Wb vl1nu1e:i t1~~ ---~- '1Je:i-:i11ml°i1:il1-:i~'ll1~~1~11fl18 b~ flV11e:iilfl?11Vim:1.JV11\l'Vl~1-:i~~~e:i1 i1 'U'llru~'V\'1 
~qjqj1b~tJ1 oUVl~fl'll1ttl'U€!~1\l'Vl~\l€!~1\l1~ ~\l~f) 1 tJd 

(9). b~'U?f~ 

®. b ~flvi1e:i ~11'V'JVi~n'U11"111 b~'Wi-:i~1 t1 zj-:i b ll'Ub ~flvi1e:im1'V'JVi~-:i1'U~~1 .U b ~flvi1e:i~11'V'JVii!'U'll11~ 
~m:il1Vltl'1m 'Wi''U'Vl1ii1qiqi1 'Vl1e:ine:i'W1'Ui!'U 1ilbn'U m i''Uv11m1 

m. viir-:i~e:i~19..Jwn'W'1le:i-:rnmPJ11m tJ1'W9..J1~ b VJl"l m:1.J1'11e:i~1-:i~flru~m1:1.Jm1'W 1tJu1t1n1'Vl'U~ 
~-:i1~u1'WoLJ€! (9).cs: (tv) Vl1e:ilil~bU'U'VltJ\l~e:i~1'\.J1~n'Wflb~flV11€ltifl61M1:1.J15m1~m:1.Juty:Uflm-:ir\'1'Vl'U~ 

' cs: 'VltJ\l~eJ ~1'\.Jw rl'U'1J€!\l'U°1,;''V1 b~'U'Vl'W 'Vl1e:iu °1,;''VI b~'W'Vl'W'Vl~ fl'Vl1'V'J tl~1~1ue:imu 1M1 Vf '\.J1~ fleJ'U 
• 'I 'I 'I QJ 

fllilfl11b~'U'Vl'Ub ~€Jfl11Vn ru'lltl bbi;'l~'\.J1~ fl€J'U51fllil ~1'll1~ rl'UM1:1.JU1~ fl11"1'1J€!\l5'U1fl11 bb vt\l'll1~ b 'Vll"11 'VI ti M1:l..l11 tlzjeJ'U1~'VI 
' ' 
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b~'U'Vl'U~n'U1\P111 bb vi-:ith~ b 'Vlf'lb 'Vl 8 bb{i'-:i b~fou1 ~'V111'U b\11m:l'U1m.11 moUM1:wl'J1 eJ~1-:J'ViU-:J~eJ~1th~ tl'U'UeJ-!ln'U1A11~ 
' ' 

Aru~m1:wm1ufou18ri'1'Vl'U\11 ~-:i1~u1 uoii'e:i &l.~ (l!:i) 
' 

cf. ~unum1:ou16'11'V18 
"' 

'Vl6"nth~nud"il~~u1~ b\1181l-li1\1le:im-d'8m81u @cf 1u U'utl'\1l"il1n1'u~~'ll'W~m1t.lwm\1111A1 
" 

~ b~ n'Vl1ffwn61 (e'.J1u{i'1-:i) oW'U"i11noii'e:i~n~'UM1:wi1ru1m{i'1-:i bbii'1 
'U 'U Q.I v 

gj),l!:J ~'ll'U~fl11b?f'Uel11A1'Vl1e:i1~1'Ufl11A\1lb~eJfl"il~~e:i-:i~\1lvl1 bb~'Ufl111oU~?f\1l~~~M.fl181 ut.11~ b 'Vlf'l bl.J 
" q 

ti'e:i8n111e:i86'1~ bo 1u 'Ue:i-:i:w6'11°11~?1\1l~"il~1m u-:i1urie:i?111-:i~-:i'Vl:w\1lm:wi1rnrn11\118ci-:i1 ~'Vltb8-:i1u'Ue:i-:i1:om81 'W bo '\J q Q~O~ d.!I 

i'u U'utl'\1l"il1n1u~1tll'61-:i'U1:waqiqi1 mme:in?111bb'U'UVJ18'1 @).@)~ 
gj),bfl ~'ll'U~fl11b?f'UeJ11A1'Vl1eJ 1tl\'1um1A\11 b~eJ fl"il~~eJ-:J~\11vl1 bb~'Ufl111 -U'b 'Vi~fl~~~M.fl181 'Ut.lWb 'Vlf'l bl-1 

ti'e:i8n111e:i861~ ~o i'u 'Ue:i-:it.J1:w1rub 'Vi~fl~~e:i-:i1-U'~-:i'Vi:W\11M1:wi1ruru1 'UeJ-:J:W61A1~?f\1l~"il~1 m m1urie:i?111-:i~-:i'Vi:W\11M1:w 
IU V '\J 'I 

i1'tyqJ1 b\118?l-:i1~'Vl'U18-:J1'U'UeJ-!l1J1m81'W bo l'U U'Utl\1l"i11fll'U~b~6'1-:J'W1:Wi1qiqi1 M1meJfl?f11bb'U'UVl18'1 @.l!:io 

I 21 I .C:.. 

c:<:. f'l1'11.:lbbSl~fl17'11f!L.:J'U 

.@) (a1V11'um7{)1-:i~ b uu11A11'le:iV1'1118) 

m:w'V11-:JV16'11-:J"il~ ~18 f11{)1-:i l'le:iV1'1118'11e:i-:i-:i1mbl'l61~ 118m1~1~v\'11.'11b1"il"il1-:i M1:w11 A1I'!e:iV1'll18~ 
n1'Vi'U\11b1l 'U 1 rnb{i'-:i'l.J1 Ul-!l1'Ubb6'1~11A1 'UeJfl"il1fl 1 umrul'!ei b t.Jd 

(@) ~e:it.l1mru-:i1u~v11b?t1"il"il1-:i1 uci1u~ bnun111ei86'1~ @l!:icf ('Vl\1-:i1ei8 ~~u~1) bbl'l1l-l bfl'U 

1ei86'1~ ®cfo (V1ti-:ifa8~1 u) 'Uei-:it.l1mru-:i1u~ri'1V1'U\1lb1lui1qiqi1V11ei1rnb{i'-:it.J1mru-:i1mb6'1~11A1 "il~~181~ 
1u~m1~ei86'1~ ~o (bn1~u) 'UeJ-:J :iml'le:i'VIU18~n:wi1qiqi1 

(l!:i) b~eit.l1m -:J1'U~vl1b?t1"il"il1-:i1u?l1u~bn'Un111e:i86'1~ ®cfo ('Vlti-:i1e:im~1~u) 'Uei-:it.J1:w1ru-:i1u 

~ri'1V1'W\1111l u61qiqi1V11ei 1 ubb{)-:it.J1mru 'Ubbfl~11A1 "il~~181m u~M111e:i86'1~ ~bf] (bb t.l\1l~um:w) 'Ue:i-:i11A1l'lei'Vl'll18 

M1:Wi1'1J'1J1 

(bfl) b~e:it.J1mru-:i1u~v\'1 1"il"il1-:iti'ei8n111ei86'1~ g])cf (b~\1l~u~1) 'Uei-:it.l1mru-:i1u~ri'1'Vl'U\1lb 1l 'U 

i1''1J'1J1'Vl1ei 1 ubb{)-:it.J1mru-:i1'Ubb6'1~11A1 "il~~181 ~M 11A1l'lei'Vl'll181 'Wi1'tyqi1 bb6'l~"il~~1m ~:W'll\11 b 'll8 b U'UA1 overhead 

bb6'1~ mobilization a1V11'U-:J1'U118fl11,!'U1'W~M111eJ ~ @g]) (~'Ub~\11) 'UeJ-!l~611'!1-:J1~'Vl11-:it.J1mru-:J1'U~-:J'Vl:W\1l'UeJ-!l-!l1'U 
118m1i1uM1:w61ruru11\118t.l1~mru ilut.J1mru-:i1u~v\'1 b?f "il1-:iArutil1811A1~e:iV1'1118M1:wi1ruru1 ~-:id m1~1m~m ~:w 

QI QI '\J IU V 

'll\1lb'llmlJuf011 Overhead bb6'1~ Mobilization ~-:imh1 e'.J11{)1 "il~~181~bbri~1u{i'1-:i1m1\11?1\11Vl18'UeJ-:Jfl11~1m~uf11-:i1u 
" " ' 

(~) m:w'V11-:J'Vi6'ld-:J"il~~1m~'W~b~:W~'UM1:W (@ bbfl~ (l!:i) ~-:inci11-il1-:i~'U 1u-:i1\11?1\11Vl18'UeJ-:Jm1 
' I ..::::., dj I ii I Q d .Q d ~ 21 I o::::i1d 

"i11 m-:iu V!1e:ineim1\11?1\1l'V118'UeJ-:Jfl11"il1 m-:iu m:w'Vlm:W'Vl1-:J'Vi6'11-:J"il~'l'l 1ru1m:w'VI b 'Vi'U?f:wm1 b 1'UbbMmru'Vlm:W'Vl1-:J 
' 

'Vim-:i Vl"i111ru1 b ~u11t.J~mru-:i1u~v\'1 b?f~"il"il~-:i!?l-:in~11 m~n~1m~ 81.Ue:i-:i "'rn1u ~u~ b 'Vi~e:i ~n~-:i-:i1u~ b 'Vi~e:ieizj Ml1~ 
il~6'lm~'Vlul'le:im1~18 b~'Wl°l1-:i1u~ bbii'1 b?t1""~-:i1 m1\11~-:inci11 ~-:idm:wm-:i 1-:ie:i1\1~18 b~'W~ b ~:w~u1~bbnc'.r-ru{f1-:i 

" 
'l'l1e:i:w ilum1~18 b~'Ul°l1-:i1m1\1liT'U., bb6'l~m1-W"i111ru111-:i1u 1\1le:i 8b 'U'Vl6" n bnrusvi'!?l-:in '11Vl1e:i 1l-l b U'U\11618-W'W"il b\118 b~\11'111 \11 

I " ' 

m:w'V11-:J'Vi6'ld-:J"il~~18 b~'Uf011{)1-:i1~bbri~-ru{f1-:ib um18 b~e:iumm de:i-:i u~v\'1 b?t1"il"il1-:i b~e:im:w'V11-:i 
" 

'Vi6'11-:J'Vl1e:i b{f 1'VitJ1~'UeJ-:Jfl';i:W'V11-!l'Vi6'ld-:Jb~vl1 fl11M11"il?feJ'U ~6'1-:J1'U~vl1 b?t1"il bbii'1 bb6'1 ~t.111 11bU'U~'l'leJ1 "ii M1-:JM1:W 

oii'eiri'1Vl'W\11 bb vi-:ii1ruru1'Vlnt.l1~ m1 m:w'V11-:J'Vi6'11-:J"il~ e:ie:inV1u-:i~e:i1'mei-:im1fo:we:irn1uiTu 1 Vil lbbri "'ju{f 1-:i 
1U V q '\J 

fl11~18 b~'U-!l1\116l\11Vl18"il~~181 ~b~eJ-:J1'U~-:J'Vl:W\11M1:Wi1f;l!qJ1 b~bbii'1 b?t1"ilVJflt.l1~ 1 
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ml.Iv n'EJ6'f~1.!Jf11'U'\"1{€ll.J~'U6'1~'1"11'Ubbi;'l~1116'f~'l"l1'U 1 Vf~11:.11111 cs'.o % 

ml.bl'l n'El6'f~1-!l111u'U1~ 111:.1m1i;:i~bB!:.1~~1-!l1 '1"1{€ll.lfl11Mflbb~-!l-!l1'U~-!l'Vll.l~ 
b6'f~"il b~1:.J'U{'El1:.1f11'Uli'1'Limmb 'UUbbi;:i~;;rruru1'Vlfl'l.h~m11 Vf~11:.11111 ®ct % 

"" ' 
11l.J ®00 % 

~- ~fu~1-!l"il~~€l-!l"5'~V11 "5'~vh bbi;:i~~~~-!lu1mfl~'El-!lV1m1:.1 bbi;:i~;;rruru1ru"il11"il1.&11"1111ml.lmM1'11'U 
'U CV QJ d.9 

ml.JV11.!JV1i;:i1.!J bbi;'l ~ M1l.J bb 'LI1'Vl1.!Ju5u~ fl11~ ~~.!) bfl~'El-!l'Vlm 1:.1 bbG't~;;r qiqi1 ru~1V1f u fl11~~61l'Ell.J t1'LI'LI bbi;:i ~.!J1 'LI 

6'f1u11ruillnfl'IJ'El-!lci1m1'1!m 1 bbi;:i~f :ni 6'f1V1n"il zj-!lflru~ m1l.lfl11U'El-!l n'U'EJU~.il1:.1 bb vi-!l'll1~ n1V1'U~ 11b~'El1 Vf f111l.l6'f~~1 fl 
" "' ' 

bbi;'l~f111l.J'\.Ji;:i"EJ~.il1:.1~"EJm1;;rqi"il1'1J"EJ.!J1:.11'U'l"l1V1'W~ bbi;'l~fl'Ub~m Vf 11'Uu~b1ru.!J1'Un"EJ6'f{1.!J 

~11~1-!l"EJ1"il1 Vf~fu~1-!l b ~l.l b~l.lm1~~~-!lu11:.1 bfl~'El.!JV1m1:.1 bbi;:i~;;rru ru1 tl.J"il11"il1'U'El fl b VIU'El"il1 fl~ n1V1'U ~ 11 
'U 'U QI (I.I 

1 'Lim\911Ji1'WVl1mb m'Vl1-!lu5u~~fl~111 i1 m111"1bb1fl bdm i1'LI11"il~vh 1Vfbn~f111l.l'\.Ji;:i"EJ~.il1:.1~.!J~'LI 
I V .::::., .::::il.::::I .c:i. I I O .<::Ito 1 iJ' i.IQ,.I V 21 QJ O 

fl11fl'EJ6'f11.!J 6'f~'l"l1'W'U1 b 'Jtl.J'Vll.J6'f ~'1"11'Ub~l.J'EJl:.l fl'EJ'U"il~m b 'U'W fl11fl'EJ6'f 11.!J t:.11'\.J"il1.!JM'EJ.!J"il~'Vl16'f~'l"l1'U 
" " brjl:.l.!JV11'El'V11.!Jbrjl:.l.!J\911l.Jbb'l.JUbi;'l'IJ~ Sct/oct-® zj-!lmm1t1fotl1V1Ufl'\.J11'Vlfl'IJ'El.!J!:.11'W'V'l1Vl'U~'IJ'U1~ H®o-cs'.cs'. 1111 Vl1'El 

' 
M1l.l~~11~1-!ln1Vl'U~\?11l.lf111l.l~1 bll'LI 'l"l~'Ell.l~-!ltll'El.!JM11"il6'f'El'U~ bbi;:iu11-!lf fl~11 VI'El~b 'WG'fm'l"I~ bb ~-!l bb 1-!l bbi;'l~'\.Ji;:i"EJ~.il1:.1 

'U 'U q \I 

Mi;'l'El~1~1:.1~nm~1oli'-!l1'W'El~ 
" 

6'f~'1"11'Wb~l.lci1'U~ b U'W 1if V11'Elci1'U~ b U'Wb VI~ fl ~f u~1-!l"il~ ~€l-!l"5'~ m1t'El'El'ElfltJ1ci-!ll.l'ElU 1 Vf nrn ~1V1if 1~ 
" 

'IJ'El-!lt:JJ1"il1-!l ru ~zj-!l~l1~1-!l"il~ 1~bb~.!J1 VI'V111'U m1teiMeiiiei 6'f~'1"11'Uzj-!lbU'LI1if Mi;:iei~ 1 m-i!ifi~~b6'11b6'fl.lel1~~'\.J~'U rh 
" " 

b u'U w ~eifl ei'U fl~(?! 1 Vf t1ei'Uci1'U~ b u'U 1if eiei fl ~1Vlf 'Uci1'U~ b U'Wfl 'El'U fl~M'IJel.!JG'f ~'1"11'Wb~l.J~.!JVll.J~~m -lici1'Wuw fleiu 

bf11-!l6'f{1.!J 1 Viii ~fu..ij'1-!l~eJ-!l~~m1teieieifl 1 Vlb U'U6'fl.lU~'IJeJ-!l~fu..ij'1-!l 
" " 
6'f~'1"11'Wbrjl:.l-!l Vl~eJ'Vl1-!lbrjl:.l.!Jzj-!l~fu..ij'1.!J:ij'~6'f~1-!l~'U ~fu~1.!JbU'U~11:.1teieieirnll'LI6'fl.JU~'IJei-!l ~fu~1-!l 1 'LI 

" " " 
bdei 111i'v1111116'f~1-!l~-!lnei6'f~1.!JM1l.JU1~fl11'1.Qb6'f~"il bU~ fl11"il11"il11vi' bb~'J 

~- .!) 1'U 111:.1-d' bum 1'U M1l.J.!J'UU1~m ruu -----. --~~}R '9:;)_. ----. --- . -. ml.l'Vl 1.!JVl!;'l'J .!J"il ~f uvt1;;r qi qj1 ~ fl~'U0~ 
~mdei 1~fumi~~.!Ju'\.J1~mru bbi;'l~ b~'U'\.J1~'11-!l1~ Vl1ei 1~"foei1i~"il1flflru~fJil.l'LIMTI Vfv1161qiqi11~ 



- lvo -

----------------------------------------------------------------------------------------------------------------·· 

----------------------------------------------------------------------------------------------------------------·· 

------------------------------------------------------------------------------------------------------------------· 
----------------------------------------------------------------------------------------------------------------·· 

----------------------------------------------------------------------------------------------------------------·· 

1'wfl'HU~~ei.:i~~~1G11i!m1'Wbb~~~Yl'fli1ri';i11 ~-rtJ~1.:i"il~~ei.:i~~m1 VlbbK1 b6'l~"il.fl1 v1 'W ~er 1'W 
" i!'U~.:J bb~1'W~.:J'W1ll b 'U61'ty ty1 bb~~"il~ ~ei.:i~~ 1 vrm 'V'J~1 bb~~ bb6'1.:J6'fi1.:i\Pl~el~"il'Wtl1mJlnritJ~lnri \P\1lll°11';i bbrlmru ei~.:i 

' 6'lm'W~~"il~nei6111.:i~1ei~t>1~1G11i!fl.:i1'U bb~~~wfli1ri111"il~~ei.:i 1~wtJri11llb~'W'IJeitJ"i11fl ~11~1.:inei'W 
" 

~1tJ~1.:iil~il1~~t>l'V!1';it:i EJ<U~Ul"lel'l"l'1J'W1 ~ bl°l~ei.:i V'W\P\1ilifovfl11 lv,~oo SS. SS. ~i".16'1.rn'l"l 1-U.:i1'U 1~~ 1t>1 v 
" 

bllmtiV'W\Plb ~ii~1ei"ilt>l'Vl~b uv'Wm bb~11il bfl'W C9) ti 1t>1virtJfi.:i1'm~llv11.:i1'U\P\1ll~tyty1 "il1m'W ___ : ____ ri''W 'l"l1Bll'l"li!n.:i1'W 

-U'tJ 1 Vl?\'1~fo b~1'V!U1~'1Jei.:imll'V11.:J~~1.:i b 'Wfl1';il°11tJl°lll.:J1'W~1.:ib Vim nei6111.:i~1ei6'l~'l"l1'U\P\1ll~ruru1 ~.:i bb~l'Wb~ll.:J1'W"il'U 
' v v 

bbK1bG1~"il 1~v~1tJ..:l1.:ibll'W~eieiflA11-uzj1m~v1ntJJ1~m~m'l"l~.:i J1~'W~~ei~'W A1ei~1~~ A16lieill A1~1.:i bb~~A1 
. " " 

~1.:i b 1~1'1Jei.:i'l"li!fl.:i1'U-U'tJvY.:i. ___________ : ___________ ri''W bb~~~-rtJ..:l1.:i~ei.:i-rtJtl~'IJeitJ 1 'Wmru~ bn ~m1ll b~v~1 v ~1ei~u~ b ~l?l 
eYmn~~'W"il1flfl1';i1-U111v'W~~.:ifl~11 1il11ri11m?\vmvir'W "il~bn~~'Wnrn~1~ii'1~'1lei.:imll'Vl1.:i~~1.:i ~1eimllV11.:i 
~~1.:i bbf!~ b ~mh~ 1v61l'Ll'1JB.:J'Vl1.:J';i1'1lfl11 \P\1lli1V'Vlir.:i~ei?\'1i1fl.:i1'Ubfl'1l15m';il"lt\J~~J1ll'W\P\1 ~ 6'f';i .olvoc;n/ <ilvC9llv ~.:Jl'UVJ 
@)~ mfl~1rill tvcttv'111 mll'Vl1.:i~m.:i6'1.:i1'W~'Vl~"il~bbm '1lb~llb~llb~el'W 1 '1l~1ei11.:i~tyty1\P\1ll~b ~'WG'fllm';i 

C9llv. b U'W~ii'1~'1Jei.:i ~~tJ~1.:J"il~ ~B.:J'Uelt>l';i1 v~~ bBV~ bb~~ \Pl';i1"il61BtJ6'lm'l"l-ff ei b ~"il"il~.:J'UB.:JG'lm'W~~ ~ei.:iv11.:i1'W 
" " 

bei.:inei'Wfl11~'W~ei.:iu1~fl1~11ri1 

@)(;Yl. fl1';ju-rtJ';i11°11A1.:J1'WrlBG111.:i 

m1u-rm1A1A1.:i1'Unei6'111.:i\P\1ll6'l (P\';jfl1';ju-rm1ri1~.:i';i~tJ1 'W-ilei @).cr "ii ~tl1m 1 m 'Wmru~fi1.:i1'Unei6111.:i 
" q ' ,, 

"" "' "" f!t>lfl.:!'V!Wb 'l"l:W'll'U 

@). fl1 ';j'(JeJ b~'W b ~lJA 1.:J1'W nei6111.:i \P\1ll~ ruru1 bb tJtJu-rtJ';i1 ri11~d b U'W~ii'1~'1Jel.:J ~-rtJ~1.:J~"il~ ~ei.:i b1V fl1m 
v v " 

mv1'Un1~'U~ <io 1'W i!tJ~.:ibb~1''W~~-rtJ~1.:i1~ci.:ilJeirn1'U.:i1~61~Vf1v ~1fl~'Wn1~'U~d1ubb~1~-rtJ~1.:i 1ilil~'Vl5~"ilt 
" q " 

b1vfl1ei.:ib~'Wb~llA1.:i1'Unei6'111.:i"il1fl~11~1.:i1~Bfl~ei 1 u bb~~mru~~11~1.:i "il~~ei.:i b1vm~'W~'W"il1fl ~1tJ~1.:i 1 Vf ~11~1.:i 
'U 'U 'U 'U 

~b U'WA~ruru11tJ b1Vfl b~'W~'W"il1n~-rtJ~1.:i1~v b ~1 ~1ei 1Vl~nA1.:i1'W'UeJ.:J.:i1~~ei1 u ~1ei 1 Vi'~fl b~'W"il1 fl~i;iflu';i~n'W~ruty1 
\J v v 'U v 

bb~1bb~mru 

iv. fl1';j'fl "il1';it\J1 r\'1m rub~'W b ~ll'V!~€lflt>l bbflt m 1zj1 t.J b~'U b ~:w'V!~e:i b1t.Jfl b~'Ufi'U"il 1 fl ~~u{i1.:imll b~ e:i'U 1 '1l'UB.:! 

~ty ty1 bb utJu-rm1A11~ i;f ei.:i 1~~tJ fl 1';i\Pl';i1-;;J6'f €l'U bbfl~ b ~'U'll€l'U"il1 fl~1i! fl.:J'UU';itm Wbb~~ 1Vf~e:im1~-;;i11ru1'1J e:i.:i~1ir fl 
"' ',, 

.:JtJU';i~mrubiJ'WVJ~'W6'1~ 
' 



~1?11m1tl~m1fl1 (~1?111°11 K) lilt~eNfl.:J~~1ttKu~n1V1'U~ 11t 'W1'mblK1b?l~lill?l1lJ~rl1'Vl'U~1 it 'Ui1'tyty1 'V11ei 

rrn.11'U1tt.Jtb1~1~mii1~'ll~mrnein 1 tJ 1~t.Jlilt 1-U'~l?l1'lleJ.:J'Vl1.:J11'llm1~1~1t'l,J 1 il 'W-if ei @.er 

tl1t b.flm1'Wriv?1~1.:i bb~t?11?11m-Uilu~ruru1 u uutl~m1fl11~ 
v "' co 

p 

p 

PO 

K 

(PO) x (K) 

11fl11"11.:11'1.J ~ eiV1u1tJV11ei11fl11"11.:11'1.J b um1 ~~Iii t ~ei.:1~1tJ1 Vf ~~u~1.:i 
'\J 

11fl1 A1.:J1'U~€l'VIU1tJ~~~'U~1.:JU1tlJ~1~ 'Vl1eJ11fl1A1~1.:J.:J1'Ub U'W.:11~ 
'\J '\J 

zj.:i1t'l,J11l'Wi1GJGJ1bblK1bb~mru 
dv ii d ii C: I ~ 

ESCALATION FACTOR 'Vl'Vlfl~1tJ ct% blJeJl?leJ.:Jb'l"llJfl1.:J1'U'Vl1€l 
' ' 

u1m~ii ct% b:l'.lei~ei.:ib~t.Jnl°l1.:i1'WA'W 

.:i1'UmA11 V1mt.Jfi.:i\911mfl11 b'li'W ~vi1n11 b.:ib~tJ'U h.:i'l"ltJ1u1~ 'Vlei'W'n Vi'W'n 'VleJU1t'lllJ 

eJl1lr<il'W'Vl1 ~lJb'Ub~tJlJ ?md1mJ1 b.:imvn':i fl~.:1161~ b.:i.:i1'W ~1 bU'W~'U bbii'ltLVfV1mtJm1m1ii~.:i ' 
q 

@).@) 1 ~Vl1 bb~tmfl11m11iiufi.:i?11m:iJ'W"iJ1V1u1tJ bb~1:1h1:1Jfi.:1V1~mb tl~.:i bbii'lt1t'U'U 1 ~Vl1m tJ L 'UU~b1ru 

@.lv tl1ttl1'1Jei.:imfl11m11iiu'1.:iviei b:iJ'U"iJ1V1u1 tJ bb~hh1iifi.:i1tuutl1ttl1mtJ 1'Wu~b1ru 

@l.m 1tuuviei'Vl1mtuumtJ~1.:i ~ ~~~Vl1ei~.:iei~1 'Uci1'U'lJei.:imfl11 b'li'W vieitJ~ummPi vlein161f 

?11t.11 ~V!1~1Vl~'Ubfl~ei.:itl~ummPi ?11t.1~eiVl1 "'Iii'! "'I 
v v 

@.ct V11.:i1tu1tJtl1'1Jei.:imfl111ii'Ufi.:iV11.:i1tu1tJtl1mtJ'Uein 

@l.cr ci1'Utl1tneiu~"il1bU'U~1Vl~Umfl11 bu'l"l1tci1'U~~~ilumm11~t.1~m?1~1.:i'Vl1eitl1tneiu 'l"l~ei:1Jilum1 
riei?1~1.:imfl11 bb~hh1iifi.:i bfl~ei.:i~m'Vl1mfl~ei.:i:Weinii'!~tl1mtl1tneiu'Vl1ei~~~.:i b 'li'W ~~vi bfl~ei.:i 
fleii1~1b1?1ei{ bfl~ei.:i?1utl1 bfl~ei.:itJ~ummPi 'W'~~ii "1~"1 

'\J 

C9l.b 'Vl1.:JbVl11el'Uel1fl11 ~'UrllJ ~'U~fl 'IA1.:ilil1fltl1fl11 b~tJ1eJU1:i.lbfi'U m blJ\?11 

1-ilal'l1 K = o.l!l<t' + o.G><t' It/lo + o.G>o Ct/Co + o.cs::'o Mt/Mo + o.<0>0 St/So 
'\J 



l!l.G> \11'U~'U V1mt1Ci\I rn1'1J\?l~'W m1~n~'W m1u\?lei\?1\?l'W m1'1J\?1V1u1~'U m1bn~t1u\?lei'\?l~'W n11'1J\?1 -
' ' ' 

mJ'U\?leJ\?lbbU'W bzjei'W mrn-:i FJ'Wfl~ei-:i Fl'W~'Wtl1 ~'W'Vl1-:i zj-:il'lei\11-Nbfl~ei-:i~m bfl~ei-:ii1ein~'IJ~u~ 

£.'11V11''U f111'1il ~'W b ~Vim ti fl11il ~\I f11Wil~'WVl1eJ'Vl11t1V11ei161\?l~'W ~ij f111fl'J'Uflil fl W61i!tm'1JeJ\li' 61 \?1,!'W 
'I , 'I 'I 

1 bb~~J1-V'eiti1V1'U\?ll6mwii 11il~\liif111'U\?lel\?1 bb U'W b\?ltlb -Nbfl~el\l~m bfl~el..:ii1einm vlei 1 m~mM1~1'WM1iJ~ti1V!'W\?111 
b oU'Wb~ tl'J tl'U\11'Wriel6111..:J '1'W'WVl1ei b zj el'W'll~'IJ1~'Vl1 'W 

~..:id1~';i1:W~-!l\11'U'IJ';i~b.!l'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bb~~ SHOULDER 

1-ifatl'!':i K = a.mo + o.<0>0 It/lo + o.C£'o EVEo + o.l!lo FVFo 
'IJ 

1!1.1!1 \11'U~'Ub'il'.J\I Vim t1fi-:i \11'W~'W'1l'W1\?1 b V1ajtl1m b~tl\ltl'Wb U'W.ff 'W 1 ~b'\Jm~b Utl'U "il'W 1~m1i1V1'W1~1'i'ei-:im1 
'LmJ 1'W6liei.:i11-:i1~V111.:i~'U1 Vtaj"il~ w11:w~1 t.J~'Wtleici VJ1ei m1\?1'1l'W1\?1~1-:i 1 bb~~'Vl11t11 ~b~ii6liei.:i11.:iJ1m1mufJilfJW61m.J~ 

'1Jei-:i161~ bb~~iiorreiti1V1'W\?116'1J~u~'l\?lt11 -Nbfl~ei..:i~m bfl~ei-:ii1ein~ VJ1mb 1-:ifl'W bb~~ 1 ~Vim t1m1m1iifi-:i-:i1tJ~'Wvi'-:i .:i1'W~'W 
b~t1.:i t11 bb m V11ei\11'U~'W 1 V!aj~i'.ii;r n'elru~ fl~1 t1 fl ~.:i ilm vJ eiuei.:i il'W m 1il\?1 b '1!1~vr.:i'Vl~1 t1'1J ei.:im \?1 M ~.:i bb~~vrei.:1~1J1 

bifatl'l':i K = o.C£'o + o.l!lo IVlo + o.l!lo MVMo + o.l!lo FVFo 
'IJ 

1!1.m \11'Ub1il1~':i~bu~~'U Vlmcifi.:i .:11'Wb"il1~1~biJ\?l~'WYi'11'1J 1~t.J~'Vl1.:1'1l'Wtl1tl 1'1J - ni;i'u 'IJ1~mru 
hlbn'U ~ nfabi1M1 cim1tJ.:11'Ub"iJ1~1~ b iJ\?lei 'Lii.:ifizj.:il'lei.:i 1-tlb'Vlfltifl.ff'W61.:i ' ~ 

bifatl'l1 K = o.1'£'~ + o.G>~ IVlo + o.<0>0 MVMo + o.l!lo EVEo + o.G>o FVFo 
'IJ 

d 
'llil.J'J~'VI Q'1 \11'U'V11\I 

m.<0>\11'U~'J'Vl1\I PRIME COAT, TACK COAT, SEAL COAT 

1-if~l'l':i K = a.mo + o.C£'o AVAo + o.l!lo EVEo + o.G>o FVFo 

m.l!l\11'LI~'J'V11\I SURFACE TREATMENT, SLURRY SEAL 

1-if~l'l'a K = o.mo + o.@o MVMo + o.mo AVAo + o.l!lo EVEo + o.®o FVFo 

m.m \11'U~'J'Vl1\I ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-if~l'l'a K = a.mo + o.<0>0 MVMo + o.C£'o AVAo + o.®o EVEo + o.G>o FVFo 
'IJ 

m.1'£' \11'U~'Jtl'U'UflleJ'Un'im~'.jm'llian V1mt1C\.:i~'Jt1'W'Wflel'Wf1~M~b otl b611il b VI~ f1 zj.:i'IJ1~f1el'U~1 ti M~ bbf11.:I 

bV!~m?i''WV!~elM~bbm.:Jm\?lbVl~f1f1~1bzjellJ~\?1 (WELDED STEEL WIRE FABRIC) b'Vl~m~eltl (DOWEL BAR) b'V!~f1£i\?1 
(DEFORMED TIE BAR) bb~~'J'elt.J~el~1.:i 1 (JOINT) ~.:id1~Vlmt.Jfl11lJ11iJfi.:ibb~'W~'Wflel'Wf1~Mb611mVl~f1'U1b1Wflel 
G'f~'Vn'U (R.C. BRIDGE APPROACH) li111'.J 



- l!:Jm -

1.zfa:tvi':i K = o. mo + o.<0>0 It/lo+ o.m~ Ct/Co+ o.<0>0 Mt/Mo+ o.<0>~ St/So 
'U 

1 ~ .c.:I .c::i. c::& 113-' cf• q .ct. ~ocv 
6Tl.~ '11'U'Vle:l':i::'U1El'U1Fle:l'Un':iVI blil':i:l.J b 'lllflnbbfl::'i1'U'Ue:l'Vm 'Vim CHN 'Vl€Jf'l€J'W mM bG'l':i:W b 'lll~fl611'1111'1..J'i1'W':i::'U1 ti 

,}, (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'W':i1.:J'J'::'l)1tltl1f'l€J'Wfl1m'1~:1Jb'Vlafl .:J1'W!il1!ilf'l€J'Wfl1M 
.ct. ~ ~ .c::i. ~ I CV ..:::I .c:::i. G .c::r1 .c:::. ~ d 

bG'l'J':W b V1~m1.:i"J"::'U1t1'W1bb~::mb1rum !ilf'lei61::vn'W "J"1:wm.:i1'W'U€J'l"lflf'l€J'WmM bG'l'J':W b vmfl brn::.:i1'Wf'l€J'WmM bG'l'J':W b 'Vl~fleJ'W 

~iJ"J"'l.Jbb'U'Ubb~::~fl~ru::.:iTuf'li!i'1t1f'l~.:iti''W b~'W .:J1'WU€l~fl (MAN HOLD) v\ei~eit1611t11 mit'vrv'i v\ei~eit1611t1 lvil'Vh bU'W~'U 
'I) 

K = o.m~ + o.lmo It/lo + o.<0>~ Ct/Co + o.<0>~ Mt/Mo + o.<0>~ St/So 

m. b '11u 1Fi'5' '1~~1'1Fie:iun~vi b~'i:1.1b 'I/Ian bba::'11'Ub ~e:i'Un'Uvi~'i 'Vlmt1f1.:i 61::'l"l1'Wf'lei'Wfl°1M bG'l~:w b 'Vl~fl 1f'l"J".:i?1~1.:i 
iti1'W':i1flf'l€J'Wfl1Mb61~:1Jb'Vl~flf'l€J'1::'1"l1'W (R.C. BEARING UNIT) vJ€Jb'Vl~tl:Wf'l€J'Wfl1Mb61~:1Jb'Vl~fl (R.C. BOX 
"' 
CULVERT) '111€Jt:1.:itl11f'l'J'.:J61~1.:Jf'l€J'Ufl1M bG'l~m'lllafl bzj€J'Wtl'UM~.:Jf'l€J'Ufl1Mb'11:Wb 'V!~fl vl1b Vltl'Ub~€lf'l€J'Ufl1Mb'11:Wb 'V!~fl bbt;i:: 

' ' ' 
~.:i ri ei ?f ~1.:i~'UV1i1G9 fl~ru:: f'li!i'1 ti f'l~.:i n'W 

K = o.mo + o.<0>0 It/lo + o.<0>~ Ct/Co + o.lmo Mt/Mo + o.lm~ St/So 

m.1111 .:i1'U 1Fi-:i.:ilil-j1.:ib'lllan V1mt1ri.:i 61::'1"l1mV1~n~1V1-ruf'l'Wb~u-V1:wf.l'W'W Lf'l"J".:i b V1~fl~1V1-ru~lil~.:ii11 ti"il'J'1"il'J' 

't!'Lllil bb 'IJ'J'UG'l.:J b'111 'l"hiJ1 bb "J".:JG'l.:J b'11i'Vlt1 b'11 L 'Vl'J'Yll"ltJ V1~ei.:i1'W Lf'l'J'.:J b 'Vl~fl~'W~i1G9fl~ru::f'l~1tlf'l~.:Jn'W bb~hh1:wri.:i 
" " ' 

.:i1'W~!il~.:ib6111f'l"J".:ib'Vl~flmm1.:i'IJei.:im"J" 1 'V'Jw1~1t1e.i~Mbbv!.:i'\.J"J"::b'Vll"11 'Vlt1 

bii~vi':i K = o.lm~ + o.<0>0 It/lo + o.o~ Ct/Co + o.lmo Mt/Mo + o.ero St/So 

'111:1.J'J!il~ er .:i1'1J•1.rn'l.h::v11'U 

er.~ '11'UFle:J'Un7vi 1a.in:1..1b 'lllamba::F1e:i'Un'7viwi1wiF1ae:i'I V1mt1ri.:i .:i1'Uf'l€J'Ufl1Mb'1~:w b 'lll~fl~,;,flci1'U 'IJei.:i 

b 'Vl~fl€J€Jflm bbt1flA'1wru~1.:iV11 fl'IJei.:i.:i1'WeJ1 t1 m.:i"J"::u1 mJ1~'W V1~eiei1f'l1"J"'1!t;i'\.J"J"::'Vl1mh:: fl€J'U'IJ€J.:J b zjei'W 61l.:iiJ~qJqJ1 ,, 
bbtl fl~ 1t1bu'l"l1::.:i1'W A ei'W fl1M191.:i fl ~11 b vi TW'W 

1Ala~':i K = o.~o + o.Cil~ It/lo + o.!§:J~ Ct/Co + o.!§:Jo Mt/Mo 
'U 



G.1.c::t do d51i1Q.IG.1 Q.I 19/G.10..J'T .Q~ 
""!1'lJ11Fl1'VIFl1'U'JWIPl111~1Pl1'VI L"!1n'l.Jaqj~1 bb '!J'UU1'!.J11Fl1 " :ij"'V116ll'l.J L"E.Jm:::'Vl'a'J.:ivn W"lfE.! 

K = ESCALATION FACTOR 

it = ~"lfii11F11N''!J'7lnFii'Jlu"lleNt11:::b'VIA 1ub~auvia.:i.:i1mbl'ia:::.:i'J" 
" 

lo = ~6!1ii11F11N''!.l71.nFii'l1u"llei.:iu1:::bV1A 1ub~eiuvibtl"611ei.:iu1:::m"11F11 
" 

ct ~"lfii11F1161ib11'1.J~ 1ub~au~a.:i.:i1mbl'ia:::.:i'J" 
Co ~"!1ii11F1161ib11'1.J~ L'l.Jb~el'l.J~bU"611e>.:iu1:::m"11F11 
Mt ~"l1ii11F111'irnrim1~1.:i (t:iJ1'J11b"Wamba:::Slib11'1.J~) 1ub~auvia.:i.:i1ubbl'ia:::.:i'J" • 
Mo = ~6!1ii11F111'a"rim1~1.:i (t:iJ1111marma:::SZib11'1.J~)1ub~e>'l.Jvibtl"611ei.:iu1:::n1"11F11 • 
st = ~6!1ii11F11b"Wan 1m~auvia.:i.:i1ubbl'ia:::.:i'J" 
so = ~"!1ii11F11b"Wan L'l.Jb~auvibu"611ei.:iu1:::n1"11F11 
Gt ~"l1ii11F11b"Wamb~'l.Jb'iE.J'!JviN~IPl1uu1:::b'VIA 1m~auvia.:i.:i1ubbl'ia:::.:i1" . 

Go ~"l1ii1111bb~'l.Jb"Wam'iE.J'!JviN~1P11uu1:::b'VIA 1m~auvibu"611ei.:iu1:::n'J"11F11 
At = ~"lfii11F11bbeiaVJavi 1ub~auvia.:i.:i1ubbl'ia:::.:i'J" 
Ao = ~6!1il11F11bbe>aVJavi L'l.Jb~e>'l.Jvibu"611ei.:iu1:::n'J"11F11 
Et = ~"!1ii11F11bF1~ei.:i~mbba:::'!J'7.fi'ru'1 1m~auvia.:i.:i1ubbl'ia:::.:i1" 
Eo ~6!1il11F11bF1~ei.:i~mbba:::'!.l'7.fi'ru'1 1m~eiuvibu"611ei.:iu1:::n'J"11F11 
Ft = ~"lfii11F11tl1ifu~b611a"W11m11 1 ub~au~a.:i.:i1ubbl'ia:::.:i1" • 
Fo = ~6!1il11F11tl1ifu~b611a"W11m1'J L'l.Jb~e>'l.Jvibu"611ei.:iu1:::m"11F11 • 
Act ~"lfil11F11'Via~b:1.1'1.J1P1i.u~u 1ub~auvia.:i.:i1ubb~a:::.:i'J" 
ACo = ~6!1ii11F11'Viei61ib11'1.J1P1i.E.J~'l.J 1m~auvibu"611a.:iu1:::m"11F11 
PVCt = ~6!1U11Fl1'Vie> PVC L'l.Jb~eJ'l.Jvia.:i.:i1'1.Jbb~a:::.:i'J" 
PVCo = ~6!1U11Fl1'Vie> PVC L'l.Jb~eJ'l.Jvibu"611el.::IU1:::n'J"11Fl1 
GIPt = ~6!1il11F11'Vim"Wanm'!Ja.:in:::a 1ub~auvia.:i.:i1ubb~a:::.:i1" 
GIPo = ~6!1il11m'Vim"Wana1'!.Ja.:in:::a 1m~auvibtl"611a.:iu1:::m"11F11 
PEt = ~6!1U11Fl1'Vie> HYDENSITY POLYETHYLENE L'l.Jb~e>'l.Jvia.:i.:i1'1.Jbbl1la:::.:i'J" 
PEo ~"lfU11Fl1'Vie> HYDENSITY POLYETHYLENE L'l.Jb~e>'l.Jvibtl"611ei.:iu1:::n1"11Fl1 
wt ~6!1ii11F11mE.11vJvh 1ub~auilia.:i.:i1ubb!1la:::.:i'J" 
wo ~"l1ii11F11mE.11vJvh 1ub~auvibtl"611ei.:iu1:::n1"11F11 



@). fl11A1'U1t:l.!Vl1A1 K "il1f1?fM1 M1:wi;rn~ru~..:J1'U,r'U., 1Vil-tl'~1b~'Ulil'lJU111"l1l?fVlrieJ?t-r1..:i'1JeJ..:Jf1W'Vl11..:J 
'IJ I ' 

vnrlhitl l~tJ 1oij'51'U'UeNU l!JctGTio ... bU'Ubf1W6Vlb 'Ufl11r'i1mru 

I!'.>. rn1fi1mruV11roi1 K 6'11V11'umru~ii·n'Wrie:i?1-r1..:iV1m CJ th~ b.n'Vl11mJ~b 'W~qiqi1b~t11ti'wil~l'i'e:i..:i bbt1nroi1 

rie:i?1-r1..:i bb~~~th~ b.fl'Vl b ~oU~ b"il'UM1:Wi;rf1~t:l.!~'UeJ..:J..:11'U,!'U bb~~ b ~?feJ~l"l~eJ..:Jtl'U?f M1~1~fi1Vl'U~ 11 ,, ,, 
GTl. rn1fi1'U1ruV11roi1 K n1V1'U~ 1 Vil oij'Vlfltim.i GTl ~1bb Vlil..:i'Vlni'UMe:i'U 1~ t11~i1rn1u~ bl1'1~bb~~ri1V1'U~ 1 ~vh 

' 
b~'U~:w~'Wfi ( b tJ~tJrn VitJu) 1 ~ b tl'WVJ~6'11 b ~"ilrie:i'W bb~1~..:it11VJ~"'~m tJ~runu~1 b~'Ul"l..:i~V1Li'1 b~'U~:w~'Wfi,r'W 

cs:'.. 1~~"il11ru1b~'Wbvl:WV1~e:i~~111"l1f"i1..:i1'U "iJ1m11"l1~e:f1'u~1..:ivi'1~ruru1Mn~..:iti'ue:l11~1..:i bde:iroi1 K M1:W?IM1 
'U v v 'U 'U 

G11V11'u..:i1'1.Jrie:i?1-r1..:i,!'W 1 b 'Wb~e:J'W~ci..:i:we:iu..:i1'Wi1f"i1 b tJ~tJ'Wbb tJ~..:i 1 tJ"il1nroi1 K b 'Wb~eJ'WbUV1'lle:i..:itJ1~mvi11l"l1mnn11 
cs:'.% ~'W1tJ lvifft11bu~1~?l1'U~bn'W cs:'.% mfi1mrutJ1'ubvl:wV1~e:i~~roi1..:i1'Ubb~1bb~mru c1~t1hl~~ cs:'.% bb1n1~) 

ct. 1'Wmru~~1u:il1..:i 1~?11m1flvi'1rn1rie:i?111..:i1 ~bb;;i'1b?11'1 M1"1~tJ~b1m1'W~qiqi1 l~mtl'Wl"l11:w~~ 
'1Je:i..:ie:l1'u"'5'1..:i roi1 K M1:w?1M1~1..:i., ~"il~tl1m1m'Wrn1fi1mruroi1..:i1'W 1Viloij'f011 K 'Ue:i..:ib~e:i'W?tviVi'1tJM1:wmt1~n1rn1 V1~e:iroi1 cu '\I I , q o~o~ 

K 'UeJ..:Jb~eJ'U~?l..:i:we:iu..:i1'U"il~..:i bb~1bb~11roi1 K ~11~"il~iif"iTwe:itJn11 
b. rn1~1m~'Wbb~~~..:i1vi 1 ~~1 t1f11-.il1..:i ..:i1'U~e:f fo:il1..:ivi'11~ bb~~~..:i1vi M1:w~ruru11 tJrie:i'W?l1'Uroi1..:i1'U b vl:wV1~e:i 

'IJ v v 

roi1..:i1'U~vi~..:i zj.,:i"il~fi1mru1~~mde:i'Vl11u~'llu111"l11'?1virie:i?1-r1..:i zj.,:itl1mfi1'W1ruV11roi1 K 'UeJ..:Jb~eJ'U~?l..:i:we:iu..:i1m1~ 
,!'U 1 b ll'W~ bb il'We:imb;;i'1 b~e:ir'i1'U1rub~'Wb ~:w 1tiit ~'1le:ivi'11"l,11:wMn~..:i b~e:i..:irn1 b~'Wnu6'11-Wn..:iuth~mru 



- lvb -

"N'Laue:i-a1mviij~atl-a:: b£1"!ftl~1:1J1iu" Vim tJR11:1.111 'URRG'lli'fi:1J~1V11'Elil~'UR RG'l~ L -if 1 b6'!'U'El'a1R1 b ~'Eli'u~1.(J 
"' ' ' 

1 unTJ'll':i~:1JG'l~1.(!'1JeJ.(Jm:1.1 b ll'W~ilciTu 1~b~tJ hJ111~ tJ'V11.(JIPl'a.(!Vf1eJ'Vl1.(JeJeJ:IJ 1 un"OJ m"a'U eJ.(!'URRG'lli'a'a:1J~1V11eJil~uR RG'l~'U 
'U 'U 'I q 

~b -if 1 b6'!'Wm1R1bvleJi''U~1.(J1'Wfl11U':i~~G'l~1.(!'1JeJ.(!m:IJ1 'UR'a11 b~tJ'Jtl'U 
fl1'ai1?f 1'U 1~ b~tl hJ111~ tJ'VJ1.(J\Pl'a .(JVJ1eJ'Vl1.(J eJ'El:IJ'U 'EJ.(J'U R RG'l 51'a:IJ ~1Vl1 ffW ~'UR R G'l ~.(! n~116if 1.(J ~'U 1~ bbn n 11~ 

' q 

'URRG'l51':i:IJ~1Vl1'Elil~'URRG'l~.(Jn~11i1R11:1.13:1J~'UCTtl'U 1'Wi;rnt-rru~~.(!~'EJ1 ud 
q q 

(C9l) i1R11ii3ii~'W5n'W1'Wb~.(J'U1V1111~m:i'..ij~m1 Vf'Uci1'U~..ij~m"a m"aiim1~..ij~m1 ~u1V11'a VJ1'El~i1eJ'1'U1"0J 
'U q 'U 'U \J 'U 

1 'Wm1\ii1bU'U.(11'\.J1 'Wn'OJ m 'a'1JeJ.(!'URRG'lli'a'a:1J~1V1'1eJ'1JeJ.(JU ~'UR RG'\11 tJVJ~.(J i1el'1'U1"0JV11eJa1m 'at! 1-ilel'1'U1'0J 1 'W m1u1V111 
' ' 

..ij~m1n"OJm':i'1JeJ.(!'URRG'lli':i':i:1J~1V11'El'UeJ.(!il~uRRG'l~m1tJV1~.(J VJ1eJV1mm1tJ ~ba'Wm1R11Vfbbnmi1bbG'l~rnvru1m"a1P16'11~ 
q q " 

mrn~b~n'Vl1eJilna1'Wn1':i'll':i~:IJG'l~1.(!~1tJ':i~'U'U~b~n'Vl1eJiln6'1Rf.(Jd 
" 

(lv) i1R11ii3ii~'W5il'W b 'Wb ~.(J'Vl'W fa tJ~ b U'WVJ'Wci1'U 1'WVf1.(JVJ'Uci1'Uml!ru VJ1'El ~ b U'WVJ'Uci1'U 1il..J1il~R11:1.1i'ue:J ~ 
'I 'U 'I q v 'U 'I 

1 'WVf1.(!Vf'Uci1'U..J'1i1~ Vl1'El~~eJVfm1 tJ1 Vlru1 'Uu1t;''Vl..J1n~V11eJu1t;''VliiV11'1l'U"il1i1~ b u'UVf'Uci1'U 1 'WVf1.(!Vf'Uci1'Wm~ruV11'El 
'I 'U 'I QI 'I 'I QI 

Vf1.(!Vf'Uci1'U"il1 il~ VJ1eJ b ll'U~~eJVf'U'a1ci1 VJf1 i1 'Uu1~'Vl"il1n~V1'1eJu~~'Vli1V11'1l'U..J'1 n~ ~ m1 tJVl~.(!VJ1eJVlft1 £111 tJ~ b6'!'U'EJ'a1 R1 
'I 'U 'I I)~ 

1 Vlbbnm:1.1 bbG'l~rn Vfu~m':il'lm~nm.(Jfl b~n'Vl'a'Elilna1 'Um1'll1~:1.16'1~1.(!~1 tJ':i~uu~ b~n'Vl1'Eliln6'1Rf .(Jd 
" " 

r\'111 "N'~e:iVfu'a1£11viru" 1VfV1mtJR11:1.111 
"' q QI 

(n) mru~b6'!'U'El11R1~ijt:-IG'IUW btJ'lltl11:1Jtl'U':i~Vll1.(J~b6'!'Uffj1R1~1tJtl'U Vl:IJ1tJR11:1Jl1 ~~eJVl'U 6/i.(J~'EJ 
'U 'U 'U 'I 

Vf'Ubntm11~'EltJfl~~auvh1'Un'OJm'ai1'WVl1'El1'U51P1"a1ci1'U1P11:1.1~Rru~m"ai1m'a11~1tJm"a~a~b~'Ua:1.1R1'a'll'a~m~n1V1'U~ 
' ' 

6'11 VJi'u n"OJ m 'a'U1.(!'\J':i~ b.fl'VIVJ1eJu1.(!'1J'U1 ~ 

( 'U) mru~b6'!'Wm1R1~i1t:-1G'l'll1~ btJ'lltl11iinm~Vll1.(J~ b6'!'W'El':i1 m nu rn Vl'U~fl1'a1P16'11 ~ nfl1.(J~ b~ n'Vl':ieJU n6=1 
" " " 

VJ:IJ1 tJR11ii11 ~~eJVf'Uzj.(!~eJVfmn'Wn11~eJtJG'l~Vf11 'U n"OJ m1J'WV11'El 1 'Wel' \9l'a1ci1'U1P11:1J~R ru~ m1iim 111 ~1 tJ m1~a~ 
'U 'I. 'I 'I 

b ~'Ua:1.1 R11'll1~ m ~n 1V1'W ~'11V1i'u n'OJ m 'a'U1.(!tJ1 ~ b.fl'VIVJ1'Elu1.(!'1J'U1 ~ 

(m) i1R11ii3ii~'WCTn'W1'Wi;rnt-rru~1'1l1nm~VJ11.(J (C9l) bbfl~ (lv) 1~tJ~~~m'a Vf'Wci1'U~~~m1 m':i:1Jfl1'a 
" ' " ~~~fl11 ~'U°1Vl11 V11eJ~ileJ'1'U1'0J1'Wfl11~1bilm1'W1'Wn'OJfl11'1J'EJ.(!'URRG'lli':i1:1J~1 Vl1eii'.l~'URRG'l'a1tJVl~.(JbD'WVl'Wi>'i1'W1'WVl1.(J 

'U 'U 'U 'I q 'I 

Vf'Uci1'Ua1~ ruVJ1eiVf 1.(!Vf'U ci1'U"il 1 n~ VJ1ei b ll'W~~ eJVJ'U11tJ1 Vlru1 'W'U~~'Vl"il1 n ~Vl1eiu1~'VliiVl1'1l'U"il1 il~ ~ m1 tJVl~.(JVJ1ei 
'I v 'I 'U 'I QI 

VIG'll tl11tJ~ b oLJ1 b6'!'U'El11R11 Vlbbrim:IJ bbG'l~ rn Vl'U~fl11 \916'11~ nm.(!~ b~n'Vl':iffWn6'!b 'Ufl1'aU'a~:IJG'l~1.(J~'Jtl'Jt'U'U~ b~n'Vl'aeJU n6=1 
" " 

R~.(Jd VJ1ei 1 'Wtfoni;r'Utl'U 

m"al'i11.(!~1 bb VJU.(! m1b U'UVi'Uci1'W VJ1m 6if 1~eiVf'U~.(Jn~116if 1.(J~'U'UeJ.(JA6'!ma VJ1eJu m~cJ'.(!1:Ju"a"aflil~m1~ 
'I 'I 'U 'I q 

'U'EJ.(!'URRG'l b 'W (C9l) (lv) bbG'l~ (m) 1 Vf~'Ell1b U'Ufl11~1'a.(!~1bbVJU.(!fl11b U'UVl'Uci1'U V1'1eim'a~eJVl'W'1JeJ.(!'URRfl~.(Jn~11 
q 'I 'I q 

1'WmruuRRG'l1~ 1-ifzjei'URRG'l~'Ub U'W~~~ m':i Vf'Wci1'W~..ij'~m'a m1:1Jfl1':i~..ij'~m1 ~'U~V11'a~ bU'WVl'Uci1'WV1'1ei~ 
'I 'I 'U 'I 'U '\I 'U 'U 'I 'U 

~eiVf'U 1~tJ~ \Pl'Ubei.(J b ll'Urn oif el'1m'OJ 1 'W m1u~V111~ bb Vl'OJ~.(J VJ1ei b ll'WVf'Uci1'UV1'1ei ~~eJVf 'U~ bb Vl'OJ~ .(!'1JeJ.(!Vf1.(!Vf'Uci1'U VJ1ei 
'I 'lJ 'I '\J 't 'I I I 

o::::i.. QJ o QJ .c:9 o::::i., CV o Q.J ii I d V V I ~ -=o QJ 0 CV ~ .:::t. QJ 0 IV .c::il .:i ii 

mt-r'Vl'OJ1n~ VJ'aeJ'U'Jt-r'Vl:IJVl1'1l'W'OJ1 n~ bbG'\1 bb\Plmru bbG'l ~VJ1.(JVJ'W6'!1'W meimt-r'Vl'OJ1 n~ meiu"at-r'Vl:IJVl1'1l'W'OJ1 n~'VI bn tl1'1JeJ.(! 
' ,, 

1~b6'!'WeJ':i1R11 Vlbbri mii 1 'W m"a'll1~:1JG'l~1.(JR111 b~ ci1n'U 1 Vf~ei11 ~ b6'!'Uei11R1V11ei~b6'!'UeJ.(!1'WU'Wil R11:1JG1:1J~'WBtl'W 1'11:1J ( C9l) 
" " " 

(lv) VJ1ei (m) bbrK1bb~mru 



- lvml -

"fl1':i°li~ 6ll11.:Jfl1'Hb 61.i.:i°li'U':i1fl1e:>~1.:i b U'Ua':i':i3J" vrmt1rn13.1-J 1 flT~~~ bG'l'U "EJ'J11°11'J1 tivr~.:i vr1avrf! 1 t1'J1 ti 

m~vi1m"Ja~1\l 1~ 1 eYm ll'Um'J-rr~·1.n1\lvr1m U'U~UG1'J'JAvr1a 1~ b :u~ ta mG11 ~ilfl1'Jbb ~\l.rrm1 A1 a~1\l b U'Uli'J'J3J b 'Ufl1'J 

bG1'UeJ'J11°11~am3J 1frh'il~ m~vi1 t~t1fl1'JG1:1.Jt1ami''U vr1a t~tifl1'J 1~'Ila1~vr1a-ru11"il~1 ~ b~tin-ru vr1atieJ:i.J"il~-rrn~'U 

vr1ei'Vl-r'V'-l~~'U vr1eii.J'J~ btJ"l.!tJ~'U1~ vr1ei 1-Ur\'169'\lU'J~'Vl~i'1t1 vr1a~:i.J~11"i!~ 1-Ur\'169'-:ii.J'J~'Vl~i'1t1 vr1mbG1~-:imm"JeJ'Ub U'U 
q '\J q 

LVi"il vr1am~vi1m"J 1~ t~ti'Vl"il~i?l ~\ld t~t1i'.l1'i?l11'\J"J~G1-:ir'i~"il~bbG1'NV11ti'J~ btJ"l.!'U1'U"J~vr11-:i~bG1'U'El'J11°11~1tJn'U vr1a 
q q '\J 

b ~ai.J"J~ 1ti"l.!tl bbn~LG1'Um1A1"J1t1vr~\l'J1 ti1~L U'U~i'.l~'Vlfivi1i1ruru1num:1.J vr1ei L~avr~n b~tJ-:Jfl1'Jbb ~-:i-rrm1A1a~1-:ib U'U 
'\f '\f QJ v 

u'J'J:i.J vr1a b ~a 1~bfi~m'J1~L i.J~tium:i.J t~tiiJb 'lib U'U 1 iJ1 'U'Vl1\lU'J~neiu~"Jfi"ili.JflM 



,, 
l ,> 

11CJf111 

(9) 

'Vi:l.11&Jb'Vi\9l . 

Lein?111bb'U'UVf1mein?111'1.h:::mtil11A1~1.:i -ifei (9).(9)1!:> 

bm'UVi1mBn?111th:::mtil11m<il1.:i b61'll~ l'ln.eb/ l!:l /l!:lctbb 61.:Ji''U~ l!:ll!:l n'UCJ1CJ'U l!:l<tb<t / 
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