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ci1'UU';i~f1€l'\.J bfl';i..:JG'l11..:i 1 'VIJ.l e'.f 1'1.J-.iJ1..:il'le:i..:i~(;lfl1'j~€)€)€Jfl 1 Vlb D'UG'l:WU~'1J€l..:Je'.f 1''1.J{i'1..:i 

'lJ 'lJ 

G'l~'V'l1'Ub rj~M 'Vl1€l'V11..:Jb rjt1.,:izj.,:i~1'1.J-.iJ1..:ii(;}G'l{1..:i~'U ~fo{i'1..:i btl'U~1t1~€l€l€lflb D'UG'l:WU~'1J€l..:J ~1'1.J{i'1..:i 
1'Ub~e:i1~vi'1m1G'l{1..:i~..:irie:iG'l~1..:im:wtl';i~fl1\l'\dbG'l~"il b U(;lfl1';i"i111"i111~bb6i'1 

~. .:i 1'U ';i1 t1db D'U..:J 1'U ~1:W..:J'l.JU';i~i11 ruu --- ---- -~-~R- ---- ------ -. fl1:W'V11..:J'Vl'11..:J"il ~fov11ii1 t\Jt\11 ~ fl~'U 
m(;l ~m~e:i 1~1'1.Je:i'Ul!~..:i'Utl1~mrubb'1~ b~'UU';i~"'i\'1..:i1(;1 V1'1e:i 1~1'1.Je:i'U~"il1flflru~1'91:w'U~TI Vi'vhii1ruru11~ 
'U q q d.!I QJ QJ 



_. 

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

11..1 m&.yj ~e:i.:i~~'Vl1611tl'n.:i1mba~.yj~ n-&1m11 ~1u{f 1.:i"il~ ~e:i.:i~~'Vl11 VI bb~1b6'11"ilmc.i11..1 ct ct 11..1 
'IJ 

ii'u~.:i bbl'l1'1..1a.:im:w 1 t.1?ltyty1 bba~"il~~f).:)~~1 vrm vJVh bb~~bb6'1.:J6'1l1.:J~ae:i~"ilt.!tl1eiu1.nfl'U~lnfl~1:Wfl1'rnrimru e:itl.:i 

6'1mt.1.yj.yj"il~rie:i6'1~1.:i'Vl~e:i~~'Vl1611tl'n.:i11..1 bba~.yj~n-&1f\111"il~~e:i.:i1~Wufl11:wb~t.1'lle:J'U"il1n ~11~1.:irie:it.1 
'IJ 

~fo{f 1.:iij'Vl'!J'1vi~~'Vl11 '1t.Jt.! ~UfleJ'V'l'llt.11~ bfl ~e:i.:i tit.I ~'1ll't!mm11 b ,ctoo 'li. 'li. .yjij6'1m'V'11.U.:i11..11~~ 
'IJ 

1~m ll1..1':irit.11..1~'1 'Vlll'Vl~e:J"il~'Vl~btit.11..1m bb~11ll bn1..1 (9) ti 1~t.1tl'u~.:i1m~:wv11.:i11..1~1:w?ltyty1 "ii'1m1..1 __ :-..... F11..1 'V'l1e:i:w 

'V'lii'ri.:i11..1iu 1 ~6'11Vlfo b ~1'VlU1.yj'lJe:i.:im:w'V11.:J'Vlm.:i 11..1m1muflm11..1~1.:i b 'Vlmrie:i6'1~1.:i'Vl~e:J6'1~'V'l1t.11111:w?lruru1 ~.:i bbl'! 
' v v 

1m~:w.:i11..1"ilt.1bb~1 b6'1~"il 1~c.i~1'u{J1.:ib'Ut.1eJminr111 oif~1mMt.11nuJ1~m ~m 'V'l~.:i J1~t.1'Vl~ei~1..1 r11ei~ 1 'Vl~ fl16ile:i:w 
'IJ 'IJ 

fl1~1.:i bba~r11~1.:ib1a1'lle:i.:i'V'lii'n.:i11..1iu~.:i ........... .:-............ F11..1 bb~~~1u~1.:i~e:i.:i1uti~'lle:iu11..1mruvlbn~fl11:wb~c.i'Vl1c.i 
'Vl~e:ie:i-U&l b 'Vl ~eru bn~~1..1"il1nm':i1oif1ri t.11..1 ~ ~.:i n~11 1fr:hm1:w b~ t.1'Vl1 m.!1..1 "ii~ bn~~1..1 nub ~1'Vl'!J'1.yj'lJe:i.:im:w'V11.:i'Vl~1.:i 

' ' 
'Vl~e:im:w'\111.:i'Vlm.:i bba~b v1e:iuw 1t.1'llU'lle:J.:J'V11.:i11'llm1 ~1:wii't.1'Vlii'.:i~e:i6'\'1ii'm11..1ba'lJ1crm1flru~-r~:w1..1~~ ~ a1. 

"' 
obom#b@b ~.:i11..1.yj (9)~ mn-!J1fl:W bct®G'li m&.i'V11.:J'Vlm.:ia.:i1t.1~'Vl~"il~bbm'llb~:Wb&l:wb~e:it.11'll'Vl~e:i~1.:i?ltyty1m:w~ 
~ 

b'Vlt.!6'1&.Jf\11 

@®. b llt.1Vl't!1~'1Je:i.:i ~-ru~1.:i "ii~ l'i'e:i.:i'll e:i ~':i1 t.Ja~ b {) c.i~ bba ~ ~':i1"il6'1 e:iu am 'V'l .rr e:i b Vi"il "ii~ .:i'll e:i .:ia mu~~~ e:i.:ivi1.:i 11..1 
'IJ 'IJ 

be:i.:irie:i1..1n11~1..1,e:i.:i'IJ1~n1~':i1fl1 

@m. m1tl1'm1fl1fl1.:i11..1rie:ia~1.:i 

m1'\.Jfo11mfl1.:i11..1rie:i6'1{1.:i~1:w6'1~1m1u1'u11fl1~.:i1~u11..1-ii'e:i @.cr "il~tl1:w11'1fl 1..1mru~fl1.:i11..1 
'IJ ' ' ,, 

I V d Q d 

nei6'111.:i~~a.:i'Vl1m'V'l:w'llt.1 

@. fl11'lle:J b~t.!b ~:wfl1.:i11..1riei6'1{1.:im:w?lruru1 bb uu'IJ1'm1m 1~d b llt.1VlU'1.yj'lle:J.:JeJ1'u~1.:ivl"il~~e:i.:i b~t.Jn~e:i.:i 
v v 'IJ 

mt.111..1n1'Vl1..1~ ~o 11..1 ii'u~.:i bbl'l11..1.yj~1u~1.:i1vi'?l.:i:we:irn1m1~a~vht.1 'Vl1n~1..1n1'Vl1..1~m '\.Jbb~1~-ru~1.:i 1iJij~'Vlcrvi 
'IJ ' 'IJ 

"ii~ b~t.Jn{e:i.:i b~t.1b~:wr11.:i11..1rie:ia{1.:i"il1n~11..ij1.:i 1vi'~nl'lei 1 'IJ bba~m&.yj~11~1.:i "il~~e:i.:ib~t.Jm~1..1fi1..1"il1 fl ~1u~1.:i 1 ~~11 
'U 'U ' 'U 'LI 

~1.:J~b l11..1fl?lruru1~rn~t.1n b~t.1~t.1"il1n~1'u~1.:i 1~t.J b 11 'Vl~ei 1~Vlnr11.:i1t.1'1Je:i.:i.:i1~1'le:i1 'IJ 'Vl~e:i 1 VIV!n b~t.1"il1n'Vl~n'IJ1~n1..1 
'll qJ qJ 'U 

Q.I ii I ..:::i 

m1Jty1 bbmbb~mru 

b. m1~"i111ru1f11mrub~t.1b ~:w'Vl~eia~ bb~~m1~1 t.J b~t.!b ~:w'Vl~m~t.1m~1..1~1..1"il1n~1'u{f 1.:i~1:w b~e:it.11 'll'lle:J.:J 
'IJ 

t!'tyty1bb uu'IJ1'm1m 1vi' ~e:i.:i 1vi'-ru.m1~11"ilae:iu bba~ b ~1..1'lle:iu"il1 n6'\'1ii' n.:iu'IJ1~mru bba~ 1 ~~e:i m1~"il11ru1'1Je:i.:i6'\'1ii'n 
~ d,, 

.:iu'IJ1~mrub'iJt.1'Vl~t.1~~ 



- l!'.lb -

G'l~1011'\.J~unf!1 (G'1~1A1 K) "il~~ei..:iA..:i~~1~~u~r\'1V1'W~11l 'Wi''Wbb~1bG'l1"il~111~r\'1V1'\.J~ 11l 'WG1ruru1 
'U 'U CV V 

V1~ei.rrn11'1.J1~t1~b1m~m111~6lltmrneio1'\.J 1~tJ"il~1-if~~16llei..:i'V11..:i11'll011~1~1~'411l'Wo[ei @l.et 

tl ' " .Joi,,., ... tJ"' 1" 1~bi1'Vl..:J1'Womn1..:im1~~mm'llnuii'lQJQJ1bb'UU 1'U11fl1~ 

1 'W011~"il11ru1 b ~11V1~eiGJ~11A1A1..:i1'\.J..;J1..:ib V1mnei6'!{1..:i1 Vfr\'1m rum11G"1~1 ~..:iii'. -
p 

p 

PO 

K 

= 

= 

" 
(PO) x (K) 

11 A1 A1..:i1'\.J ~eiV1tl1t1V1~ei11A11°11..:11'\.J b tl'W..:i1 ~~"ii~~ ei..:i~1t11 Vf ~fo..;J1..:i 
" 11A11°11..:i1'\.J~eiV1tl1t1~~~u..;J1..:i'IJ1~11GJ1~ V1~m1A1A1..;J1..:i..:i1'Wbtlm1~ 

" " 
~..:i1~ti111. 'Wi;rqiqi1 bb~1 bb~m& 

dcv V .d V ~ I .drl 

ESCALATION FACTOR 'Vl'VI0~1tl cs'.% b11el~el..:Jb'V'l11fl1..:I1'\.J'Vldel 
' ' 

mm~11 cs'. % bifo~ei..:ib'1t10A1..:i1'\.J~'W 

..:i1'Uil1fl'l"i V11!1t1ti..:i~1ei1A11 boU'W ~vi'1011 h..:ib1tJ'W h..:i'V'lt11U1r;i 'Vlei~o Vi~o 'VleJU1~'ll11 
,, ,, ' 

eJl'lJ"il'\.J'Vl{ ~1lb'Wb~t111 6'!1d1t1'111 h..:imV111 fl~..:i1G'I~ h..:i..:11'\.J ~1 bU'\.J~'W bbr;i~1VfV1mt1A11111111ti..:i 
' 

@l.@) 1 'V'Jvh bbr;i~mA11mT'iluti..:imm11'W"il1V1tl1 t1 bb~hh111ti..:iV1i!mb '\.Jr;i..:i bbr;i~1~uu 1'V'J~1mt11'Wu~b1ru 

@) .l!'.l 'IJ1~'\.J16llel..:J el1fl11'U11"il'Uti..:iviei b11'W"ii'TVIU1 tJ bb~1lJ 1111 ti..:i1~uu'IJ1~U1mtJ1'W'U~b1ru 

@l.bf'I 1~uuvieiV1~m~uuG'l1t1~1..:i ~ ~&i~V1~ei~..:iei~i.'l.JG'i1'1.J6llmmf!11 b'li'W vieiu~um011"1 viein1'1f 

6'!1t11 'V'J~Ti:11V1-rrnA~ei..:iu-rum011"1 mt1~ei~1 .,GJ., 
,, ,, 

@l.es'. 'V11..:I1~'U1tltJ16llel..:J81fl111il'Wt'i..:J'V11..:J1~'U1tltJ1.fl1tJ'\.JeJO 

@l.et 611'1.JtJ1~oeiu~"ii'1btl'W6'11V1~umA11 m'V'l1~611'1.J~&i~numA111~t1~ei..:iG"1{1..:iV1~eitJ1~oeiu 'V'l{ei11nu011 

rleJ6'!{1..:iei1f!11 bb~hl1111 fi..:i bf!~ei..:i~m'Vl~elbfl~el..:J~eJOfl~tJ1111U1~ Oel'U'Vl~ei&\~ ~..:i b oU'\.J ~'V'J~ 
bfl~ei..:if!ei11~1b~ei{ bf!~ei..:i6'tuJ1 bf!~ei..:i'IJ~uei1011"1 ~~r;i11 .,r;i., 

" 
@l.b 'V11..:JbVl11el'U81fl11 ~'\.J~11 ~'\.J~O vl1..:J"il10el1fl11 l~tJ1eJ'U1lJbfi'W bfl b11~1 

t.Zfatvi"a K = o.lm<t' + o.G><t' It/lo + o.G>o Ct/Co + o.19:'.o Mt/Mo + o.G>o St/So 
" 



lfl.G> .:i1'U~'U Vlmcifi.:i fl1'.i61J\1l~'U n1'~\91n\1l'U fl1'.i'U\1leJ\1l~'U fl1'.i61J\1l'VltJ1~'U fl1'.ibn~CJ'U\1leJ\1l~t! fl1'.i61J\1l • • • 
- m.J'U\1leJ\1lbbilt1 b~e.Jt! mrn.:i At!A~ei.:i A't1~t1J1 A'mrn zj,:i~ei.:ib-UbA~e.i.:i-;ij'm bA~e.i.:i!le.inmJ~~ 

;;11V11''U fl1'.if;ll.J ~ti 1 Vl'Vlm CJ A11 l.J fi.:i fl1'.if;ll.J~t!Vl1e.J'Vl'.i1 CJV11 ei1 ?I(?) ~ti ~ii fl1 '.i mu Al.J A t\J?ll.JU~61J ti .:i1 ?I(?) 
'l 'I 'I 'I 

,!u 1 bb~~ii<ff e.if11V1t1\1l15rn1t1i1 11ii~.:iiirn1u\1lei'\1l bb tlu 1\1lci1 -if bfl~e.i.:i-;ijm bfl~e.i.:i!le.in~ L ~e.i 1 m~mm~1umii~ 
JJI 

n1V1u\1l H L-llt1L~ci1 nm1t1ne.i?1~1.:it1t1t1'Vl1t1 b ~e.it1'll~'lb~'V11t1 

~.:i'\11Vf11iifi.:i.:i1t1'\.J'.i~bi1'\11 EMBANKMENT, EXCAVATION SUB BASE SELECTED 

,MATERIAL, UNTREATED BASE Lb~~ SHOULDER 

1-ifal\911 K = o.mo + o.G>o It/lo + o.<i'.o Et/Eo + o.lflo Ft/Fo .. 

lfl.lfl .:i1'Ui;m~t:1.:i V1i11cifi.:i .:i1t1~'U61J'W1\1l 1 V1qjtl1mL~ci.:inmtJu.ff ut Vf LlJt1'.i~Luciu "ilt! 1~m1i1V1t11~~e.i.:irn1 
b\1l ci1 u-Ue.i.:i11.:i1~V111.:i~t11 V1qj"il~LL"llii~1ci~t1cie.ici Vl1ei n11 \1l61Jm \1l ~1.:i 1 Lb~ ~'Vl'.i1 ci1 Vi L~ii-Ue.i.:i11.:iiirn1rnufJii 
Aru?liiu~61Jei.:i1?1\1l bb~~ii-LJ'ein1V1u\1liuunu~1\1lci1 -li'LA~e.i.:i-;ijm LA~e.i.:i!lein~ Vl1e.i bb 1-:iAu Lrn~t Vi'V1mcim1ii11iifi.:i.:i1u 

~u~.:i .:i1u~t1 L~ci~ ci1 LL m V11ei.:i1t1~t11 V1qj~iian~ru~ArK1 CJA~.:inu L ~m'.fo.:inurn1n\1l L"ll1~~.:i'Vlm ci61Je.i.:im {11\91~.:i LL~~ ,, 
Vi'e.i.:i~1tl1 

1.fi'fl\911 K = o.<i'.o + o.lflo It/lo + o.wo Mt/Mo + o.wo Ft/Fo .. 

w.m .:i1'Ublil1::1::biifli;u V1mcifi.:i .:i1t1L"il1~1~bu\1l~t1~11u 1~ci~'V11.:i61lt1~1ci 1u - nau u1~ii1ru 
1ilLn'U ~ ilbmiI\91'.i cim1't1.:J1tib"i11~'.i~bU\1leJ 1ii.:i\Olzj.:i~e.i.:i1-li'b'V1AtJAit16'1.:J . .. 

1.U~\911 K = o.<i'.~ + o.G>~ It/lo + o.G>o Mt/Mo + o.wo Et/Eo + o.G>o Ft/Fo 

d 
'Vi111fl'\11 m {11'\J'\111{1 

m.@.:i1'UN1'Vl1.:i PRIME COAT, TACK COAT, SEAL COAT 

1-ilfl\911 K = o.mo + o.<i'.o At/Ao+ o.wo Et/Eo + o.@o Ft/Fo .. 
m.w.:i1'UN1'Vl1.:i SURFACE TREATMENT, SLURRY SEAL 

1.fi'~\911 K = o.mo + o.<0>0 Mt/Mo + o.mo At/ Ao + o.wo Et/Eo + o.<0>0 Ft/Fo 

m.m.:i1t1N1'Vl1{1 ASPHALTIC CONCRETE, PENETRATION MACADAM 

1.fi'fl\911 K = o.mo + o.<0>0 Mt/Mo+ o.<i'.o At/Ao+ o.<0>0 Et/Eo + o.<0>0 Ft/Fo .. 

m.<i'. .:i1uN1tl'U'UFIB'Un~\91bfl~m'Vi~n vimcifi.:ie':htlt1t1Ae.it1n~\91~1-li'L?l~l.Jb'Vi~n zj.:iu1~ne.iu~1ci\91~bbm.:i 
bVl~nb~t!Vl1t1\91~bbn1.:Jm\1lbVl~nnrK1bzje.Jl.J~(?) (WELDED STEEL WIRE FABRIC) bVl~m~eJCJ (DOWEL BAR) b'Vl~n8\1l 
(DEFORMED TIE BAR) bb~~'.it1tJl?lt11?11.:i1 (JOINT) vY.:iiTIVfVlm[Jfl11l.J'.i1:!J'1.:!bb~'W~'Wl"le.J'Wfl~~b'G'l~mVlafl'\.J~b1ruAeJ 
?l~'V'ITW (R.C. BRIDGE APPROACH) ~1CJ 

1.fi'~\911 K = o. mo + o.<0>0 It/lo + o.m~ Ct/Co + o.G>o Mt/Mo + o.G>~ St/So 



1 t' c::1 ~ ~ 1a.1 ce1 d .c:::t. C:.:ocv 

m.c:t' {11'1J'Vlil'a~'U1V'U1Flil'Un'a\PILa'UlbVl'6'\nbb'6'\~{11'U'Uil'Vm vil.l1CJt1.:! 'V1€Jfl€J'Um\9lb6'11lJbVl'1nG'l1'Vl'a'U.:11'1.J1~'U1CJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:11'U11.:11~'U1CJtl1flffUn~\9lb6'1'1iibvi~n .:11'\.J(?l1(?lfl€J'Un~\9l 
.c:::t. c:;!; ~ .c:::t. ~ I CV c:i .c:::t. c:;!; c:i .c:::t. c:;!; 

b6'11lJ b vi'1 m1 .:i1~'U1 CJ'U1 bb'1~'ll1b1 ru'11(?)fleJ6'l ~'V'l 1'\.J 11iim.:i1'\.J'U eJ'V'l n fleJ'U m \91bG'l1ii b via n bb'1~.:i1'\.J fl €1'\.J m \91 b6'11iJ b via n 

~'U~~1tlbb'll'Ubba~"'n""ru~.:i1'\.JF1a1CJF1a.:in'W b-tl'U .:i1'Utlm~'n CMANHOLD) vieJ1eJCJ6'11CJ 1vm~''V'lvi vieJ-reJCJ6'11CJ1 'l"lvh 
" 

bll'Ulli''U 

K = o.mc:t' + o.ooo It/lo + o.<0>c:t' Ct/Co + o.<0>c:t' Mt/Mo + o.<0>c:t' St/So 

m.b .:i1'U 1fl 1 .:i a~1 .:i flil'Un~~aa~ii b V1~mba~.:i1'U b ~il'Un'U\91~.:i viii 1 CJ t'i.:i 6'l ~'V'l 1 'Ufl eJ'U n ~\91 b6'1'1m vi~ n 

1fl1.:t6'111·:i:ii1'W11nfl€1'\.Jn~\91b6'1'1mvi~nfl€16'l~'V'l1'\.J (R.C. BEARING UNIT) vimvi~CJl.Jfl€1'\.Jf\~\91b6'1'1mvi~n (R.C. ... 
BOX CULVERT) vieJti'.:itl11F11.:t6'111.:iF1€1'\.Jfl~\9lb6'1'1iib vi~n bzj€1'\.Jtl'U\9l~.:tfl€1'\.Jfl~\9lb6'1'1iib vi~n vi1bVJCJ'Ub1€1fl€1'\.Jfl~\9lb6'1'1ii 

K = o.mo + o.<0>0 It/lo + o.<0>c:t' Ct/Co + o.ooo Mt/Mo + o.ooc:t' St/So 

m.G'll .:11'U 1fl'<i.:la~1.:I b Vl~n vim CJt'i.:t G'l~'V'l 1'\.Jb Vl~f\~1Vl-r'Ufl'U b~'Uoif 1iJ tl'U'U 1fl1.:I b VI~ f\~1Vlfo~(?l ~.:IU1 CJ 

"iJ11"iJ1'lJii(?lbb'lJ1'\.JG'l.:i b6'111 'l"lV11bb1.:i6'l.:i b6'11i'V1CJ b6'111 'V11Vl121tl Vl1eJ.:i1'\.J 1F11.:ibV1~n~'U~~"'n""ru~F1a1CJF1a.:in'U bb~hJ 
" " ' 11iit'i.:i.:t1'\.J~(?l~{I b6'111fl1.:lb Vl~f\6'11 CJG'i.:t'1J€1.:lfl111 '1"lV11~1CJ~~\9lbb vi.:itl1~b 'V11"11 'V1CJ 

1-if~\911 K = o.ooc:t' + o.<0>0 It/lo + o.oc:t' Ct/Co + o.ooo Mt/Mo + o.~o St/So 

VllJ1flvi ~ {11'1J"iJ'6'\\h~'Vl1'U 
~.c:t' .:11'Uflil'Un~\911ih1m Vl~mba~flil'Un~\91fl1flflail.:i Vll.11 CJt'i.:i .:t1'\.JfleJ'Ufl~\91 b6'1'1ii b V1~n~Vi'n6'i1'U 'lleJ.:t 

b VI~ f\€1 €1 f\l.J 1 bbCJ f\R1 'U1 ru ~1.:IVl1f\'1J€1.:l.:11'\.J~1 CJ 'V11.:11~'U1 CJtl1 a'U Vl1€1 €11fl 11'llatl 1~ 'V11'\.JU1~ f\€J'U'1J€J{I b zj €1'\.J 6/i.:i~ 
" ~ tyty1 bbCJ n ~1 CJ bu'V'l1~.:i1'UF1 e:J'Un ~ \91 ~.:i n~11 b vi1tl''U 

1-if~\911 K = o.~o + o.<0>c:t' It/lo + o.ooc:t' Ct/Co + o.ooo Mt/Mo 
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., ct do d'}!ll"'., .I"' '1111., o JI 'l "" ~ 
~"!l'U":i1 fl1'Vlfl1U1ru!~rnJ~~':i'VI L "!f OtJaty qJ1 bb 'l.J'l.Ju':i'l.J':i1fl1 L~ lil~'V11"llU L~EJO':i::'Vl':i1.:IV'l1 t:U"!f E.I 

K = ESCALATION FACTOR 

It = ~"!lU':i1fl1~tJ'itnfli11tl"lleJ.:itl':i::b'Vlft bUb~Buvla.:i.:i1Ubb~a::.:i1~ 
lo = ~"llil':i1m~tJ'ilnF1i11tl"lla.:itl':i::b'Vlft 1.ub~auvlbtl~611a.:itl':i::o1~':i1fl1 
ct = ~"llil':i1F1161ibim~ 1.ub~auvla.:i.:i1ubb~a::.:i1~ 
co = ~"llil':i1F1161ibuu~ 1.ub~auii1Lu~611a.:itl':i::o1~':i1F11 
Mt = ~"llil':i1F111'a~riaa~1.:i c'bh1uL'Vl~mba::61ibuu~) 1ub~auiila.:i.:i1ubb~a::.:i1~ 
Mo = ~"!lU':i1fl11a~riaa~1.:i ('bh1Ub'Vi~Obba::61ibUU~)bUb~BUvibtl~611a.:itl':i::01~':i1fl1 
St = ~"!lU':i1fl1b'Vi~O btib~B'Uvia.:i.:i1ubb~a::.:i1~ 
So = ~"!lU':i1fl1b'Vi~n bUb~auvibtl~611a.:itl':i::01~':i1fl1 
Gt = ~"llil':i1F11b'Vl~Obb~Ub~V'llvi~ii~1.utl':i::b'VIA 1ub~auvia.:i.:i1mb~a::.:i1~ 
Go = ~"llil':i1':i1bb~Ub'Vi~m~vuvi~a~1.utl':i::b'VIA 1.ub~fouvlbtl~611a.:itl':i::n1~':i1F11 
At = ~"llil':i1F11bbaa.Wavi 1.m~auvia.:i.:i1ubb~a::.:i1~ 
Ao = ~6UU':i1fl1bbaa.Wavi 1m~auviLtl~611a.:itl':i::n1~':i1F11 
Et = ~"llil':i1F11bF1~e:i.:i:il'n':ibba::tJ~.f1ru'1 1uL~auvia.:in1..m~a::.:i1~ 
Eo = ~"!lU':i1fl1bfl~a.:i~mbba::tJ~Jirusn 1.m~auvibtl~611a.:itl':i::01~':i1F11 
Ft = ~6Uil':i1F1TJ1aYu~b6lla'Vl:uub~1 1.m~auvla.:i.:i1ubb~a::.:i1~ • 
Fo = ~"!lU':i1fl1.J1aYu~b6lla'Vium~1 1m~auv1Ltl~611a.:itl':i::01~':i1fl1 • 
ACt = ~"!lU':i1flTVieJ61ibUUmEJi;'IJ b'Ub~auvia.:i.:i1im~a::.:i1~ 
ACo = ~"!lil':i1F11via61ib:uumvi;u 1m~auvibtl~611a.:itl':i::01~':i1F11 
PVCt = ~"!lU':i1fl1via PVC bUb~auvla.:i.:i1Ubb~a::.:i1~ 
PVCo = A"!lU':i1fl1via PVC bUb~auvibtl~611a.:itl':i::01~':i1fl1 
GIPt A"!lil':i1F11vim'Vl~na1tJa.:in::~ 1m~auvla.:i.:i1mb~a::.:i1~ 
GIPo = A"!lil':i1F11vim'Vl~nmtJa.:in::~ 1m~auvlbtl~611e:i.:itl':i::01~':i1·m 
PEt A"!lU':i1fl1via HYDENSITY POLYETHYLENE bUb~auvia.:i.:i1ubb~a::.:i1~ 
PEo = ~"llth1F11via HYDENSITY POLYETHYLENE b'Ub~B'Uvibtl~611a.:itl':i::01~':i1fl1 
wt = ~"llil':i1F11a1v1wvh 1ub~e:iuvia.:i.:i1ubb~a::.:i1~ 
wo = ~"llil':i1F11a1v1'V'lvh 1ub~auvlbtl~611a.:itl':i::01~':i1F11 
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,, 
(9). m1r\'1mruvmh K '11fl~m \>\111~n~ru:1.:i1'U'l.J'W61 1m.Ul'i'1ba'll{;)'IJil111"1116'1~riei6'1~1.:i'lJei.:irn:1vi1·N 

'l'l1W'IJtl bl1lCJ1•ifo1'U'lJ€l.:JU bct'mo bU'Ubflru'l'lb'Ufl11fl1'U1ru 
"' 

I!:>. m11°11'U1ruV111"11 K &11V1-rumruv1ii.:11'U riei6'1~1.:1V1m m.h:1 b.nvi1111ei~1 'Wii1rnru1 b~ci1n'W'1:1~ei.:i bbcinf11 
'IJ .ill "' 

riei6'1~1.:J bb~'1:i'lh:i b.flVl 1 Vi'il1l blil'U~111~fl~ru:1'1J€l.:J.:!1'U,r'U bb'1:11 Vl6'1€ll1ll°l'1ei.:inu6'1\>\1v11t?l n1Vl'Ul9l 11 
'IJ 

Q1, fl11R1'U1ru'Vl1fl1 K fl1Vl'W\9l 1 moifviPl'LlCJll Q1 ~1bb'Vltl.:ivifli'U\>\€l'U b\11CJ 1iiiifl11U\1lbPl~bb'1:1n1Vl'U\1l 1 Vi'vh 
' 

ba'll6111~'Wfi (b'll~ciubViciu) 1Vi'bll'W~a&11b~"ilriei'U bba1~.:i'l11~a~'l'lm'll1"1runul'i'1ba'lll"l.:Jv1V1ii1ba'll6111~'Wfii!'W 
'IJ 

Ci'.. 1 Vi'Vi"il11ru1b~'Wb~11V1~eia\91111"11fi1.:i1'U "il1rn11"11v1~-ru~1wh61ruru11>lna.:inu~11~1.:i bneifi1 K m11 
'U QI QI 'U 

~l>l1&11V11rn1'Uriei6'1~1.:ii!'W 61 1 m~ei'Uv1?l.:i11eirn1'Wiil°l1b u~cimb ua-:i 1 'lllil1nf11 K 1 m~m.tbUl1l6llei.:iu1:1mm11"11 
mnn11 Ci'.% ~'U1u ll1lci'l11bo'l'l1~?l1'Wv1bn'W Ci'.% ml°l1mruu1ub~11V1'1ei~\9lr11.:11'Ubb6i'1bb~mru n\1lci1l-lfil1l Ci'.% 

bb 1fl 1 Vl) 

er. 1 'Wmruv1~1u~1-:i 1ii6'11mwvi1m1riei6'1~1.:i1 Vlbb6i'1b6'1~"il l>l1m~ci~b1m1 m''ruru1 ll9lmll'Wm111ti\9l 
'IJ "'"' 

'1Jei.:i~-ru~1.:i r11 K ~111~~1~1.:11 v1"il~'l11m1m'Wm1r\'1'U1rur11.:i1'U 1moiffi1 K 'lleJ.:ib~ei'U?Jl1lVl1cim11m~61'qity1 Vl1ei 

r11 K 'lleJ-!lb~eJ'Uv1ci.:i11eiu-:i1'W"il1.:i bb6i'1bb~111"11 K 1'11b\1l"il:1iif11ii'eicin11 

b. m1~1m~'Wbb~a~.:11\9l 1 Vi'~1cir11~1-:i .:11'Uv1~-ru~1-:ivi11t?lbb~a~-:i1\9l ~11161'ruru11 uriei'U?i1'U1°11.:11'Wb ~11 
'IJ "'"' 

V1'1eif11-:i1'Ual1l~.:i zj.:i"il~l°l1mru 1t?l~mneivi11u\91'1Ji:1111"1116'111l riei6'1~1-:i zj.:i'l111111°11'W1 ruV111°11 K 'llei.:i b~ei'Wv1?l.:i11eirn1'W 
' 

.:11\1li!'U 1 b u'Wv1 bb tl'Uei'Ubba1 bneif11mrub~m ~111m Vi''lleivi11"11111~na.:ib~ei.:i m1b~'Wnu&11'1.Jmuuwmru 
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"~bfl'Ue!'i1fl1viije..ii;ith:: lEJ"!IU~'nln'U" V1~1 t1m1~11 'Uflfl'1i5"'j'J'~W11V11eitl ~'Uflflri~ b oif 1 b6'l'U€l'J'1fl1 b ~ei ., ' ' 
1'u~1.:i 1 'Um'J''\.J'J'~~ri~1.:i'lJei.:i m~ b ll'U~il?i1'U 1~ b~ti 1il111W1 tivrn ~'J'.:i'V11ei'Vl1.:i-elel~1 'U n"iJm'J''lJei.:iuflflriii'J''J'~W11V11elil &i 

'\J '\J ' 
d d "' d ., "' , .1 "' , .. ., 

'Uflfl'1€J'U'Vlb'lJ1b6'l'Um1fl1 b'V'lm'U"il1.:J b 'Uf11'J' u'J'~~'1"il1.:J'lJ'f){jn'J'~ b'Ufl'J'11bWltl1f1'U 
' '\J 

f11'J'il?i1'U1~ b~ ti 1il111W1tl'Vl1 .:i ~ 'J' .:i '1111el'Vl1 .:i-el el~'ll el.:J'U fl fl'1ii'J''J'~ W11 V11eltl &iu fl fl ri \91.:i mh1oif 1.:i~'U1~ bbrl m'J'~ 
' ' 

'Uflfl '1ii'J''J'~ Wl1'Vl1eltl~u flfl'119i'.:i nci11il m1~61~~'UBtl'U 1 'U'1 nto!ru~ \91.:i ~el 11.Jd 
' ' 

(m) ilm1m1~~'U5n'U1'Ub~.:iu~V11'J'1W1t1~"5'W1m'J' ~'UG'i1'U~-.5'W1m'J' m'J'~f11'J'~-.5'Wlrn'J' ~u~V11'J' 'Vl1ei~ii 
'U 'I 'U 'U 'U 'U 

eJ'1m"il 1 'Um'J'~1btl'U.:i1'U1 'Un"ilm'J''llel.:itJflfl'1ii'J''J'~W11V11ei'llei.:itl&iuflfl'1'J'1 t1V1i'i.:i iieJ'1'U1"il'Vl1ei6'11m'J'ri1 ieJ'1m"il 1 'Urn'J' 
' ' 

'U ~'Vl1'J'~ WI f11 'J' n "iJ f11 'J''lJ €1.:J'\.lfl fl '1ii'J''J'~ Wl1 'V11el'll el.:JtJ &'\'\.l fl fl'1 ~ f1'J'1 t1V1ti.:J 'V11€J'V1'11 tl'J'1 ti ~ b6'l'U€J'J'1 fl11 ~ bbrl m~ bb'1 ~~ 
"' "' '\J 

1 ~u1m 'J' ~ri1 WI nm.:i €i b~ n'Vl'J'ffW n6'11 'Um 'J''\.J'J'~~ri ~1.:i ~1 tl'J' ~uu€i b~ n'Vl 'J'eJ<u n ~fl1'.:itl 
'\J 

Cl!:l) iifl11~61~~'U5n'U1 m~.:i'Vl'U 1WltJ~b ll'W~'U?i1'U1'W~1.:i~mh'W6'11l!rn 'Vl1el~b u'U~'U?i1'U 1il~1nW1fl11~1'u 
'I 'U 'I 'I g~ 'U 'I 

~WI 1 'U~1.:J~'UG'i1'U"il1 tlWI V11el~~ei~m1tJ1 'Vlfl)b 'W'U1~'Vl~1 tlWl'V11elu1~'Vl~'V11'll'U~1 tlWI b U'W~'UG'i1'U 1 'W~1.:J~'UG'i1'U?l1lJflj 

'Vl1eJ~1.:i~'U?i1'Uli11nW1 'V11el b tl'U~~el~'U'J'1 ti1 'Vlru1 'Uu~~'Vlli11nvi'Vl1elu~~'Vl~'\111'll'U..J'1nvi ~m1t1V1ll.:i'Vl1el'Vlri1 t1'J'1t1~ 
'I 'U q QJ 

b6'l'Uel'J'1fl11 ~ bbrl m~ bb'1~ m ~'U~ f11'J' ~'11 vi f1'11.:J~ b~ f1'Vl'J'eltJ f16'lb 'Uf11 'J''\.J W~'1 ~1.:J ~1 m~'U'U €J b~ f1'Vl'J'eltJ n'1fl~.:Jd 
'\J '\J 

r\'111 "~5e:i~'U'i1£i1'Vlru" 1 ~V1mt1fl11~11 ., . ., 

(n) mru~b6'l'Uel'J'1fl1~ii1:..m'\.J'J'~ 1t1'lli1~1~nm~V111.:i~b6'l'Uel'J'1fl1~1t1n'U V1m£ifl11~11 ~~ei~'U zj.:i~el 
'U 'U 'U 'I 

~'Wbn'Wf1rJ1~el tl'1~ ~~'U~11 'Un"il f11'J',f 'W'Vl1el 1 'UeJ m1G'i1'U~1~~flru~ f1'J''J'~ fl1'J'rJ1 ~1tl f11'J'~ 6'1WI b ~'U6'l~fl1'J''lh~ f1111'1 
' ' 

n1'Vl'U vi611V11'u n"il m 'J'u1.:i'\.J'J'~ b.fl'Vl'Vl1elu1.:i'lJ'U1 vi 

( 'lJ) f1'j ru~ b6'l'U el 'J'1 fl1 ~il t:-rn'\.J 'j ~ lcJ 'llU ~1~ tl'U'J'~'VlrJ1.:J ~ b6'l'U€J'J'1fl1 tl'U m ~u1 f11'J' ~'11 WI f1'11.:J 
'\J '\J '\J 

fa~ n'Vl'J'eltln~ V1mt1m1~11 ~~el~'Uzj.:i~el~'Llbn'Lln11~el t1'1~~11'Lln"ilm'J',!'Ll'Vl1el1 'LleY m1 G'i1'Um~~flru~ m'J'~m'J'11 
~1t1m'J'~6'lvi b ~'UG'l~ fl1'J''\.J'J' ~ rn 11'1n1'\ll'U vi611V11'un"il rn 'J'u1.:i'\.J'J'~ b.fl'Vl'Vl1elu1.:i'lJ'U1 vi 

' 
(Ql) ilfl11~61~~'Ll5n'U1'U'1n1.'!ru~1 'll1nm~'Vl11.:i (m) bb'1~ (l!:l) 1vit1~~vim'J' ~'UG'i1'U~~vim'J' m'J'~f11'J' 

~~Wlm'J' ~u~V11'J' V11ei~ile11m"iJ 1 'Llm'J'~1btl'U.:i1'U1 'Lln"ilm'J''llei.:iuflflriii'J''J'~m 'Vl1eltl~uflflri'J'1t1V1ll.:i bU'U~'Uci1'U1 'U 
'U 'U 'U 'I 'I 'I 

~1.:i~'Uci1'Um~ru'Vl1el~1.:i~'Uci1'U..J'1 nvi 'Vl1m tl'U~~el~'U'J'1t11 'Vlru1 'Uu~~'Vl..J'1 nviV11eiu1~'Vl~'V11'll'U~1 nvi ~m1EJV1ll.:i 
, fV 'I \I 'I CU' 

'Vl1el'V1'11 m1ti~boif1b6'l'UeJ'J'1m1 ~bbrl m~ bb'1~ITT~u~n1 'J' ~m vi f1'11.:J~ b~ n'Vl'J'eitl m'11 'Ll m 'J''t.l'J'~~ri~1.:i~1 tl'J'~uu 
'\J '\J 

~b~n'Vl1eitln~fl~.:id V11ei 1 'W'W'tini;run'U 

rn1~1'J'.:i~1bbV1'1l.:i f111bU'U~'Uci1'U V11moif1~el~'U\9l.:inci11-ih:i~'U'lJei.:if16'l~'j6'l V11elum'Vie!-:i1ilm'jriti&im1~ 
C\ 'I 'U 'I 'I 

'1Jel.:iuflfl'11 'U (m) (l!:l) bb'1~ (Ql) 1 ~~ei11b tl'Um1~11.:i~1bb'Vl'll.:im1btl'U~'Uci1'U 'Vl1elm'J'~el~'U'lJei.:iuflfl'1~.:inci11 
'I 'I 'I 'I 

1 'Umruuflfl'11vi H'zjel'Uflflri~'UbU'U~~vim'j ~'Uci1'U~~WI f11'j m'j~f11'j~~ WI f11'j ~u1V11'jer b u'U~'U?i1'UV11ei ~ 
'I q \I q 'U 'U 'U 'U 'I 'U 

~el~'U 1Wlti~~'Ubei.:ib ll'Um oif eJ'1'U1"iJ 1 'Um'J'u~V11'J'~bb Vf "iJ1.:i 'Vl1ei b ll'U~'U?i1'UV11ei~~ei~'UvibbVi'"il~.:i'lJei.:i~1.:i~'Uci1'U vi1el 
'I 'lJ 'I 'lJ Cj 'I I 

.::..CV O QJ d Q.Q.I O QJ V I -=! V V I Ci ..::..CV 0 QJ .::$1 ..::::t.QJ 0 QJ -=l 

m1.'!'Vl"il 1 n WI 'V11el'U11.'!'Vl~'V11'll'U"il1 nWI bb'11 bb~ n'J'ru bb'1 ~'V11.:J'Vj'U6'11'U 'V11€J'U'J'1.'!'Vl"il 1 f1WI 'Vl'J'eJ'U'J'1.'!'Vl~'V11'll'U "il1 nvi'Vl 

bMt11oif el.:i 1~ b6'l'UeJ'J'1fl11~bbrim~1 'Llm'J''\.J1~~ri~1.:ifl111 b~t11n'Ll 1 ~~el11~b6'l'Um1 fl1'Vl1eier b6'l'Uel.:J1'U,!'Lliifl11~61~~'Ll5 
'\J '\J '\J 

n'Llm~ (m) (l!:l) V11ei (Ql) bbGi'1bb~mru 



"nTa-ff~61.111.:inTrn61.i.:ii'IJ"a1fl1eJ~hu U'IJ5"a"a:IJ" V1:1J1 EJF111:u11 rn 1~~ bi:l'Um1F1111 EJVl~.:i V11e:iV1mm1 CJ 
'\J 

m~v'hrn1e:i~1.:i1~ 61 eJ'Ub ll'Urn1oU'l'!"lJ11.:iV11e:i b llm~u1:111F1V11e:i hlblll'l 1e:irn1:11 Vfljrn1bb'll.:i-U'U11F11e:i~1.:ibll'Uu11:u1 'U 

rn1br:l'Ue:i11F11~e:im:u hl11lil~m~v1111'ltJfl111:1:utJei:un'U V11e:i 1~EJrn11Vf"llei 1 VfV11e:i1u111il~1 VI b~EJn1u V11eitJe:J:IJlil~1'u 
b~'UV11e:ivi1'1"l 6~'U Vl1eiu1~ 1EJ'lltl~'U11'l Vl1e:i 1 .Un1'1.:iu1~vi~-r1 El Vl1e:i'll:u'll11lil~1 .Un1'1.:iu1~vi~-r1 El Vl1mb1:11'1.:imrn1 

' '\J ' 

ei''W b ll'U b Viii! V11e:im~v11 nT~11'111'l EJV1lil'11n ~.:id 11'ltJlj11nt1u1~1:1.:il°l~lil~ bb1:11.:iV11u1~ 1EJ'IJ'W1 'U1~V111.:i~ br:l'Uei11 F11 
' ' '\J 

li11EJn'U V1~m~e:iu1~1EJ'lltl bbn~bi:l'Um1F1111EJV1~.:i11EJ11'lbll'W~il~vi5vh?lruunnum:u V1~m~e:iV1~m~EJ.:irn1bb-tl.:i-U'U 
~ ~ v v 

11F11e:i~1.:i b ll'Uu11:u Vl1e:i b ~e:i 1 Vi'bnl'!rn11~ bU~EJum:u 11'ltJm -db ll'U 1 U1 'Uvi1.:iu1~ne:iuu1nlilun~ 
' 



(/ 

11tlf111 

<91 

Iv 

Q1 

cs:'. 

<t 

b 

6'll 

b€lf1ii'f1'jWW'UVl1tJb€lf1ii'f1'jtJ1~f11~111'11~1.:J .ffo ®.®Iv 

bb'UuVf1mBn6'111tl1~m~111'11~1.:i b~'ll~ llln.eb/ c.: /lv<tt>b ~.:ii'u~ c.: \91~11'l:l.J lvcrb<t 
' 

bb uu b'Ubb~.:itl~mru.:i1mb~~111'11 ,Yry~'j1tJm1riB6'1-r1.:i (zjW"rn11l'l1ri1i'6'1~ ~tlmcl bb 'j.:J.:J1u .flT~tl1~b.flVll'i1.:i '1 bb~~r11 h H~1mb~1) 
.:!1'Ub6'1~:1.JC'.J1bb€l6'1~~~ V11.:JVl~Wt'll.J1tlb~'1J <91 \91€l'Ul'l1'Ul'l:l.J ®oolv \llB'U \911f1 - i'.:i1h.:i \llB'U Iv 

' 
1~'\1111.:i f1:1.J.<tm®+®<to - f1:1.J.<tmm+lv6'll<t NB. tl~mru.:i1u lvcs:'.,®6'llo \911.:1.J. 

~ 

11 tif111bb~~11l'l1 ~BV1tl1ti b Duv\1V1tl'.:i~B VIU1tl 

.:!1'U'Q~b6'1 Milling ~fl o.o<t :l.J. / \911.:1.J. 

~ Q ' b U'Ub.:J'U .................................................................................. 'U1Vl ............................. 6'1\911.:Jl'l 

.:i1um~bbB6'1W~~bb Vll'l bA\91 \911.:1.J. 
/ 

~ Q ' b U'Ub.:J'U .................................................................................. 'U1Vl ............................. 6'1\911.:Jl'l 

.:i 1utl-rm~ \1i'u (il1 ti bb B6'1~ ~ ~ l'l BU n 1 Ill ,,,,.,- vl'U 

b iJub~u .................................................................................. u1vi ............................. 6'1\911.:iri 

.:!1'U~'U':iB.:JC'.J'lV11.:!bb€l6'1~~~1'1€l'Uf111ll Vl'U1 o.o<t :l.J. \911.:1.J . 
...-

b iJub~u .................................................................................. u1vi ............................. 6'1\911.:iri 

-~11'U~'UC'.J1V11.:Jbb€l6'1~~~1'1€l'Uf111ll Vl'U1 o.o<t :l.J. \911.:1.J. 
r 

b iJub~u .................................................................................. u1vi ............................. 6'1\911.:iri 

.:!1'U~b'Gi'U"il11"il1'1ltJ~ THERMOPLASTIC PAINT (~bVl~fo.:i&~'1J11) \ll':i.:l.J. 

b iJub~u .................................................................................. u1vi ............................. 6'1\911.:iri 

.:i1ubl'l~B.:J'Vll.!1 til'ld'Ul'l:l.J f111"il11"il'j 1 m1uriB6'1~1.:i b'Vll.J1zj1tl 
' ~ ~ / ' 

b 'O'Ub.:J'U .................................................................................. 'U1Vl ............................. 6'1\911.:Jl'l 

111'11'j1:1.J~-:iimuuv\1V1tl'.:i~B cu1vi) 
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.. ., 
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'VliJlEJb'Vl\i\ • 
@). 1 t1rn1'lh~mvi111'11l'l~~m:i.lb ut1rn1e..inl!vi-.hmu'V!1~V1G'l'N<il~\ileM~1~V1~e:iG'l~mu 1 t161t1Jt1J1 

~ 

l!:l. V11ni'.l-Ue:ioLJ'vi-Ue:i~V1~e:iG'l1 b V11>J'l.h~rn11vi~v111~mu'V!1~V1"1'N11im'i1~1~'Vl~e:iG'l~'W1U 1 t161t1Jt1J11~ ~ bG'lt!'iJ'l11'11b~m1u~t1tJe:iu-l1'il~11lb~tJn~e:i~A1b~tJ'Vl1tJ 1vi 1 'il1f1'Vl1~'l1'1!fl1'l 
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