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l.'l1u11rutJlnfl'IJeJ.:16i1m1'1Jm 1LL~~-r:o1mV1n"il zj..:ifl ru~m111m1ufl..:int1flu~.ilti LL vl..:i'll1~n1V1t1\;l 11Lv:lfl1 Vf m111 

'U "' ' 

l.'l~ m n LL~~ 1°111iJtJ~fl\;]Jl ti~ fl m 161qj"il1'1Jfl..:Jtl1t1'l"l1vit1~ LL~~ fl'Ub~'U L vh 1t1'U~b1 ru..:i1t1 nfll.'l~1..:i 

~11..r1..:im"il 1 Vf ~f'U..r1..:i L YliJ L~iJm1~\;l~..:ithti Lfl~eJ..:ivim ti LL~~61ruru1ru"iJ11"iJ1t1€l n L viiiei"iJ1 n~ n1vit1\;l 
'U 'U QJ OJ 

111 t1mm~1t1V11mL m'Vl1..:itJl]u~~n~11111t1111mL1n L~m ~t111"il~v\'11 Vi'bn\;Jfl11iJtJ~ei\;l.nti~.:i~t1 
I V """" .:,,I .:::ii ..::.. I I 0 ..::.. I V 2/QJ V 21 QJ O 

n 11n fll.'l11..:il.'l~'l"l1t1'\J1L1 ru'VliJl.'l~'l"l1'Ub\;J1Jfl ti n eJ'U"il ~ \;11L'U'Un11 neil.'111..:i m'U"il1.:J \Plfl..:J"il ~'V11 l.'l~'l"l1'U 
'U 'U 

b~~M'Vl1fl'Vl1..:Jb~tl'l\>111Jbb'\J'Ub~'IJ~ Sct/oct-® zj..:imm1t1f'Utl1V!'Uf1'\J11'\llf'l'IJfl'ltJ1'U'l"lTVl'U~'IJ'U1~ H\vo-~~ 1~ 'Vl1fl 

(?11l.J~~11~1..:in1V1'U~\P11l.Jfld11J"il1bU'U 'l"l~fl1J~'l~fl..:J(?111"ill.'lfl'\J\;Jbb6'1U11..:Jfmn1Vfflfi1t1l.'l.fl1'1"l~ bb~'lbb1'1 bb6'l~U~fl\;]JltJ 
'U 'U 'I 'U 

1P16'lfl~1~ti~nm~1'1f..:i1t1flfi 
'U 

l.'l ~ 'l"l1'Ub~1J611t1~ b ti 'LI 1~ V11fl6i1 'LI~ b U'U L VI~ n ~f 'U..r1..:i "il ~ ~ eJ..:i..ij' \;! m 1teifl fl ntl16i ..:i11ei'\J 1 VI n'\J 
'U 

b..r1V1u1~'1Jfl..:i~11..r1..:i ru ~zj..:i~11..r1..:i"il~1~Lb..r..:i1 Vf'Vl11'\J m1t€J(?lfl:i.l€l l.'l~'l"l1t1zj..:ibllt11~1Pl6'lfl\;J 1 m.U151'1\;!Ll.'l1Ll.'l11€l 
'\J 'IJ 1 I l/ I 

1~\9l'U~t1 li'1Lll'U1~~mrnt1n~1P11 Vft1flt16i1t1V1L ut11~eJ€ln rl1vif'U6i1t1V1L llt1fleit1n~1P1'1Jei..:il.'l~'l"l1m~iJV!..:iV111\;JV1m .U 

611t1tJ1~nfl'\J 11°11..:il.'1~1..:i 1 'Vlll ~f'U..r1..:i~fl..:i..ij\;lm1teJflfln 1 Vi'b llt1G111u~'IJm~f'U..r1..:i 
'U 'U 

l.'l~'l"l1t1L~ti..:i V11eJ'Vl1..:iL ~ti..:izj..:i~f'U..r1..:i~~l.'l~1..:i~t1 ~f'U..r1..:i Lllt1~1titflflflm llt1G111u~'IJfl.:1 ~f'U..r1..:i 
'U 'U 'U 

1 'LIL~€l b~vl1fl11l.'l~1..:J~.:Jneil.'l~1..:J(?l11JU1~fl1 f"l.Q'Ll.'l1"il btl\;Jfl11"il11"il1 b~bb~1 

~. ..:i 1m1 tid bum 1'U (?11iJ.:J'\JU1~111 ruu _______ -~-~'9:?- ___________ . m11'Vl1..:iV1m..:i"il ~fovl 1 i1 qi qi1 ~ n'W' 'LI 

rn~ ~€l b~fl b~f'Ufl'U~~..:i'UtJ1~mruLrn~ b~t1tJ1~1il1..:i1\;l vi1ei 1~f'U€l'Uml"il1f'lflru~f :oii'U(?1~1 Vfv\'1i1qiqi11~ 
'U 'I 'I d.!i 



' ' " 
@)@). ~1'U~1.:i"1ei.:irimrh.:iV1~ei~~V11~1'W'n.:i1'U bbi;i~Vl'W'n-U'1fl'HJ til.:i-W.-.,, 

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

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

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

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

1 'Wn"HU~ "1ei.:i~~V11~1'W' n.:i1'Wbbi;'l~~-w ni1m11 ~1'U~1.:i"il~"1ei.:i~~V111 ~bba1 b?l1"ilmCJ1 'W ~er 1'W .,, 

i!'U~.:i bbM1'LJi;i.:iLJ1:1J b 'W~ruru1 bbi;'l~"il~"1ei.:i~~ 1 ~m vHh bbi;'l~ bb?l.:i?l11.:i\9li;iei~"il'Wtl1eitllnfl'U11.nfl\911:1JflTmrimru ei~.:i 
"" ' 

?lm'W~~"il~ ri ei?l1'1.:iV1~ei~ ~V11~1'W' n.:i1'W bbi;'l~~-w n.lf 1fl111"il ~ "1ei.:i 1~1'U m1:1J b ~'W'1leJ'U"il1 n ~11 ~1.:iriei'W .,, 

~1'U~1.:Jll'Vlii1~~~Vl11tlCJ'U~tlfleJ'l"l'IJ'W1~bfl~eJ'ICJ'W\9l1ih!eiCJn11 lv,~oo en.en. ~ll?l.f11'\"lboU.:J1'W1~~ .,, 

1~mumtiCJ'W\9lb V1:i.lV1~ei"il~'Vl~b1JCJ'Wmbb6"11:1.hii'W @) ti faCJ'U''Ufi.:i1''Wb~:1Jv11.:i1'Wm:1J~qiqi1 "ii'1m'W __ ::-_____ A'W 'l"l1ei:IJ 

'l"l'W'n.:i1'Wi'U 1 Vf~1V11''U b~1V1ii1~'1.lei.:im:1J'V11.:iV1m.:i b 'Wf111fl1'Ufl:IJ.:J1'W-.5'1.:i b V1mriei?l1'1.:iV1~ei?l~'l"l1'W\911:1J~ruru1 ~.:i bbM 
' "" 

1'Wb~:IJ.:J1'W"il'Wbba1b6'l1"il 1~CJ~-r'U~1.:Jb U'U~eJ€lf1rol1boU~1m~mn'Utl1~'Wb~m '\"l~'I J1~'UVl~€l~'W rohei~1 VI~ ro1161lei:1J .,, .,, 

r-11~1.:i bbi;i~r-11~1.:i b 1m'l.lei.:i'l"l'W'n.:i1'Wi'U~.:i. __________ ::-____________ A'W bbi;'l~ ~1'U~1.:i"1ei.:i1''U~~'1lei'U 1 'Wn1ru~ bn~fl11:1J b~CJV11CJ 
Vl~eiffu~ b Vl\91 eYLJ bii~~'W "il1nm11.U1tiCJ'W ~ til.:i n~ 11 1:i.l11m1:1J b~ CJV11 mYLJ "ii~ bii~~'W n'U b ~1V1ii1~'1.lei.:i n 1:1J'V11.:iV1i;i1.:i 

' ' 
V1~eim:1J'V11.:iV1m.:i bbi;'l~ b ~eitl1~ 1CJ'1ltl'l.lei.:i'V11.:i11'1lm1 m:1Ji!CJV1i!.:i~ei~1'W'n.:i1'Ubi;'l'l.l15m1flru~1'~:1J'W\9l~ ~ 6'11. 

"' 
o\voQ'l/ci\v@l\v i;i.:i1'W~ @)~ mf1~1fl:IJ lvct\vb'll f1'j:IJ'VJ1'1'\lli;'l1'16'l'l1'U?i'Vl~"il~bbm'l.lb~:IJb~:IJb~eJ'W1'1.l'Vl~eJ~1.:J~qjqj1\9l1:1J~ 
~ 

b'Vl'W6'l:l.Jfl11 
~ V .J VQ.J V V .::.! V ~ .::::i. .::J .J V o 

@l\v. b ll'WVl'W1'Vl'IJ ei.:i ~1'U"il 1.:J"il ~ \9l eJ'l'l.leJ ~11 CJi;'j ~ beJ CJ~ bbi;'l ~ \9111"il6'l €l'U6'l .f11'\"l 'IJ 'El b 'V1 "ii "il1'I'I.IeJ.:J?ltl1 'W'Vl'Vl \9l eJ'l'Vl 1'11'W " .,, 
bei.:irieiLJn11~'W~ei.:itl1~n1~11fl1 

@)Q'l. m1tl1'm1fl1r-11.:i1'Wriei?l1'1.:i 

m1tl1''U11 fl1 ro11.:i1'W riei?l~1.:i \911:1.l?l \911m1tl1''U11 fl1til.:i1~'U1 'Wiei @l.et "il~tl1m 11fl t1mru~f"i1 .:i1'W .,, ' 
' " I V ~ A /Cf 

f1€l6'l11.:Ji;'l~i;'l'IVl1€lb '\"l:IJ'IJ'W 

@). m1'1.lei b1'Wb ~:1Jro11.:i1'Wriei?l1'1.:im:1J~qiqi1 bb 'U'Utl1'm1fl11~d b U'WVIU1~'1.lei.:i ~1'U~1.:i~"il~ "1ei.:i b~CJ n1ei.:i 

mCJ1'Un1V1'W~ cio 1'W i!'U~'lbbM1'W~~1'U~1.:i1~?i.:i:1Jeirn1'U.:i1~6'l~Vl1CJ V11n~'Wn1V1'U~d1ubba1~1''U~1.:i 1:i.lil?i'V15~ .,, ' .,, 
"il~b~CJn1ei.:ib1'Wb~:1Jr-11.:i1LJriei?l1'1.:i"il1n~11~1.:i1~~n\9lei1tJ bbi;i~mru~~11~1.:i "il~"1ei.:ib~CJm1'Wfl'W"il1n ~1'U~1.:i 1Vf~11 

'U 'U 'U 'U 

~1.:i~ b u'Wro1~run 11~'Ub~CJn b1'WA'U"il1n~1''U~1.:i 1~CJ b ~1 Vl~ei 1VfVi'nr-11.:i1'W'l.lei.:i.:i1~Mei1 tl Vl~ei 1 VfVi'n b1'U"i11nV1~ntl1~n'W 
'U vo~ 'U 

QJ V I .:::ii 

?lqiqi1 bbi;'l1bb\9lmru 

iv. m1~"i111ru1P11mrub1m ~:IJVl~eii;i~ bbi;'l~ m1~1 CJ b1'Ub ~:1JV11ei b~CJn b1'WA'U"il1n~1''U~1.:im:1J b~ei'W 1 '1.1'1.Jei.:i 

~qiqi1 bb'U'Utl1'm1fl11~ "1ei.:i 1~1'Uf111\9111"il?leJ'U bbi;'l~ b ~'W'1l'El'U"il1n~1'W'n.:i'Utl1~:1J1rubbi;'l~1 Vf~eim1~"i111ru1'1.lei.:icl1'W' n 
~ d II 

.:i'Utl1~m rub ll'W'Vl?i'W~~ 



- ®c:t -

~~1m1u-r'IJ'nA1 (~~1rh K) "il~l'i'ei.:iA.:i~~1~~u~n1'Vl'U~ 11!. tJ1'mb~1b?1~"il~1ll~n1'Vl'U~11!. tJ~qiqi1 
'Vl1ei.rrni 1m~t1~b1a1~mll 1~'1lt11t1eiein 1 u 1~t1"il~ 1-U'?1~1'1Jei.:ivn.:i11'1lm1~1~1~'1J 11!. tJoif ei @.c:t 

p 

p 

PO 

K 

.. ' 

(PO) x (K) 

11A1 rh.:i1'U l'leiV1il1 t1'Vl1ei11 A1 r11.:i1m utJ.:i1 ~~"ii~ l'i'ei.:i"il1t11 vforr'IJ~1.:i .. 
11 A1 r11.:i1'U I'! eiV1il1 ti~ ~-ru ..ij 1.:ith~lla 1~ 'Vl1m1 A1 fi1..ij'1.:i.:i1m llm1 ~ .. .. 
zj.:i1~'1J 11!. 'W~ruru1bb~1bb~mru ' ., ., 
ESCALATION FACTOR Vi~n~1t1 ~ % b~ei\9lei.:ib~llfl1.:i1'U'Vl~€l 

d 
'Vl:IJ1~'VI @ ~1'L!eJ1f!1';i 

.:i1'Uei1f'l1':i 'Vlmt1'1.:i~1mA11 b-d'U ~v\'1m1 1'rn~t1'U h.:i'l'-lt11u1a 'Vlei~n ~~n 'VlffU'a~'llll 
... ... ' 

eJ\9ll~'U'Vl1 ~mm61it1ll ?11d1t1tl1 h.:imV111 A~.:i161~ h.:i.:i1'U -r1 bll'U~'U bba~1Vf'Vlmt1A11m1ll'1.:i 
' 

@).@) 1 vhlh bb'1~eJ11'111'1J'a'a"il'IJ'1.:im ti blJ'U~1'VltJ1 ti bb~1~h1ll'1.:i'Vl~eJ bb ua.:i bb'1~1~'1J'IJ 1vil~1.fl1tl1'W'U~b1ru 

@.® 'lJ1~'lJ1'1Jei.:imA11m1"il'IJ'1.:ivlmll'U~1'Vltl1t1 bb~bh1ll'1.:i1~u'IJ'l.J1~u1.rn t11'W'IJ~b1ru 

@l.Ql 1~'1Juvlei'Vl~m~'IJ'IJ?11t1~1.:i 1 ~~~'Vl~ei~.:iei~"l.tJ?i1tJ'1Jei.:iei1A11 b-<lu vleiu-r'IJmm121 vlein1"1l 

?11t11 vi1~16'11'Vl-rrnA~ei.:iur'IJmm121 mt1~ei~1 "'la "'I 
... ... 

@).~ V11.:i1~u1t1tl1'1Jei.:imA11"iltJfi.:i'Vl1.:i1~u1t1tl1.rnt1'Wein 

@.c:t ?l1uu1~nei'IJ~~1blltJ611'VlrumA11 my.i1~?11tJ~~~numA111~t11'i'ei.:i?11'1.:iV11eiu1~nei'IJ 'l'-l1'eilln'IJm1 

nei6111.:ieJ1A11 bb~1J.h1iJt1.:ibA~m~m'Vl1€lbA~eJ.:ii'.Jeina~tl1m'lJ1~f1€l'IJ'Vl~eJ~~~.:i b-d'U aviJVi bl'l~eJ{ll'leJlJ~1b~eJ{ 
bA~ei.:i?1utl1 bA~ei.:i'lJ1Dmml"l ~~all "1'1"1 .. 

1-Ua~':i K = o.w~ + o.W>~ It/lo + o.W>o Ct/Co + o.~o Mt/Mo + o.W>o St/So .. 



- ~b -

ID.G> .:J1'U~'LI 'Vllntifi.:i fl11'lJVl~'U fl11~flVl'U fl11tJVIBVl~'U fl11'lJ~'VlU1~'U fl11bfl~tltJVlelVl~'U fl11'lJ~ 
' ' ' 

- m.JtJVlel~bbU'U bzj'El'U f1i;:J'EJ.:J ~'Uf1i;:J'EJ.:J ~'U~'Utl1 ~'WVrn zj.:J~B.:i1oUb1"1~B.:J~m bl"1~B.:Jii'Elfli;:Jtl!]'U'~ 

6'1'1Vl1'tJ fl11{11l ~'U 1Vl'Vl:l.l1tJ1"111:l.Jfi.:ifl11{1:1.J ~'U'Vl~BVl 11 tJ'Vl~ffJ ?f ~5'U vlii fl 11mu 1"1:1.l l"1 ru?f :1.JU~'lJ B-!11 ?f ~ 
'I 'I , 'I 

t!'W 'l bbi;:i~iiimh'Vl'UV115m1{1:1.J 11:1.J~.:iiim1uviei'~ bb t.i'U 1vi ti1-H bl"l~B.:i~m bl"1~B.:iiiB nm ~B 1 W.~m ~1'11'U~1:1.Jvl 
n1'Vl'UVI 11b61i'Wb~tl1 tltJ.:i1'UnB?f~1.:J{1'U'U'Vl~mzjB'U"lli;'ltl1~V11'U ... 

~.:id1Vf11:1.Jfi.:i.:i1'Utl1~b.flV1 EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bbi;:J~ SHOULDER 

1-ifa1P11 K = o.mo + o.G>o It/lo + o.c:o:'o Et/Eo + o.IDo Ft/Fo 
'IJ 

ID.ID .:i1'Ll~m~tJ.:i 'Vlmtifi.:i .:i1'U~'W'lJ'W1V11Vlajt11mb'1t1.:in'Wbll'W.ff'W1 Vf b'iJ'W1~ butiu '1'W 1~1"111:1.J'Vlmvl~B.:im1 
1viti1 'U61iB.:i11.:iw'Vl11.:i~'W1 'Vlaj'1~ bb6111l~1tJ~'WtlBti 'Vl~Bm1Vl'lJ'W1 ~~1.:i 'l brn~vi11t11 Vlb~1l'llB.:i11.:iiim1muri:1.J 

~ru?f:l.JU~'lJB-!1161~ bbi;:t~ii.rrBn1'Vl'W~i5'\.J~u~b~tJ 1 oUbl"l~eJ.:i~m bl°l~ei.:iiieini;:i 'Vl~B bb 1-:Jl°l'U m=i~ 1 Vl'Vl1J1 CJl°l111l111J~.:J.:J1'U 
~'Uv1.:i .:J1'U~'Ub'1ti.:i tJ1 bb 'U1 'Vl~B.:J1'U~'U 1 'Vlajvlii~ n~ru~l"1~1 tll"l~.:Jtl'U b ~BU'EJ.:Jtl'U fl11tlVI b6111~-W.:ivii;:i1 tJ'lJB.:Jm ~~~.:) bbi;'l~ ,, 
Vl'El.:J~1t11 

1-ifalPl'a K = o.c:o:'o + o.IDo It/lo + o.IDo Mt/Mo + o.IDo Ft/Fo 
'IJ 

ID.m .:i1'Wb~1::1::b'l.JVl'lll'LI 'Vlmti(i.:i .:i1'Ub'11::1~bUVl~'Wvi'11 ti 1~tJ~V11.:J'lJ'UV1tJ 1 ti - n~u tl1~mru 
1~.hn'W ~ fibm1J~1 tlflbl'U.:i1'Ub'11~1::bUVIB 1mf1zj.:i~B.:i1 oUbVll°ltJl°l.ff'U?f.:J 

' 'IJ 

1-iffllPl'a K = o.c:o:'ct + o.G>ct It/lo + o.G>o Mt/Mo + o.IDo Et/Eo + o.G>o Ft/Fo 
'IJ 

d 
'111:1.l'JVl'VI m .:i1'W'Vl1.:J 

m.G> .:i1'WN1'V11.:i PRIME COAT , TACK COAT , SEAL COAT 

1-iffllPl'a K = o.mo + o.c:o:'o At/Ao+ o.IDo Et/Eo + o.G>o Ft/Fo 
'IJ 

m.ID.:i1'WN1'V11.:i SURFACE TREATMENT, SLURRY SEAL 

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

m.m .:J1'LIN1'V11.:i ASP HAL TIC CONCRETE , PENETRATION MACADAM 

1-if~IPl'a K = o.mo + o.G>o Mt/Mo+ o.c:o:'o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.c:o:' .:i1'UN1{1'Ll'Uf'1eJ'Un~IPlbfl"l:l.lb'tll~n 'Vlmt1(i.:i~1m..1'Wl"l'El'tJfl1~.yj1.Ub?1'1m'Vl~n zj.:itlwnBu~1tJ~~bbm.:i 
b'Vl~flb'61'UVl~B~~bbfl1.:Ji;:J1Vlb'Vl~nn~1bzj'El1J~VI (WELDED STEEL WIRE FABRIC) b'Vl~flb~Btl (DOWEL BAR) b'Vl~n~vi 
(DEFORMED TIE BAR) bbi;'l::1Btl~B~1.:J'l (JOINT) ~.:id1Vf'Vlmtll"1111J111Jei.:Jbb~'U~'Ul"l'El'Wfl1~b?f'1m'Vl~fltJ'1b1illl"l'El 
61::'\ln'W (R.C. BRIDGE APPROACH) ~1tl 

1-if~IPl'a K = o. mo + o.G>o It/lo + a.met Ct/Co + o.G>o Mt/Mo + o.G>ct St/So 



I " .cl .C:::.. ~ I OJ cf I .c:::::il 4 d 0 CV 

m.&'. {11'1J'Vlel'a~'l.J1E.l'U1flel'Ufl'a~ba'am'Vltmbba~.:i1'U'Uel'rlfl 'Vlil1E.lt1.:J Vlelfle:J'Um~bii'l';i:IJL'V!amn'Vl'n.J.:i1m~'U1E.l 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:i1m1.:J';i~'U1EJJ11"lfft.m1~bii'l1m'Vl~n .:J1'Ul9111911"le:J'Un1~ 
.::::., d ~.::::., ~IQ.I .c:::::il .::It. d .c:::::il .c:i.. d 

bii'l';iiJ b V1am1.:i';i~'U1 EJ'U1bba~mb1rua11911"le:Jii'l~'l"l1'U ';i1uv1.:i.:i1'U'Ue:J'l"l n l"le:J'Um~ bii'l';iiJ b 'Vian bba~.:i1'Ul"le:i'Um~ bii'l';iiJ b 'Vian 

~'U~lj';ji.Jbb'U'Ubba~'1n~ru~.:i1'Ul"l~1E.ll"l~.:Jtl'U b'll'U .:J1'UDe:J~n (MANHOLD) vle:i1e:iEJG'l1E.lbVl';ip('\"lvl vle:i1e:imi'l1E.Jb~~1 
" 

bU'U~'U 

K = o.m&'. + o.l!lo It/lo + o.GJ&'. Ct/Co + o.GJ&'. Mt/Mo + o.GJ&'. St/So 

m.b {11'1.J fa-a .:ia~1{1flel'Ufl'ima~"b 'VlanbbGl~{l1'1Jb~el'Utl'U~~{I 'Vli!1E.Jti.:i G'l~'Vfl'Ul"lffW n1~ bii'l1m 'VI~ n 

bl"l';i.:JG'l11.:J;i1'\.J11nl"le:J'Un1~bii'l1ilb'Vl~nfle:JG'l~'l"l1'U (R.C. BEARING UNIT) vlm'Vl~E.lilfle:J'Un1~bG'l1iJb'Vl~n (R.C. BOX 

CUL VERD V1eit.i'.:iJ11m.:iG'l11.:irrn'Lin1~bG'l1ii b'Vl~n b zje:i'Utl'U\11~.:ifle:i'Un1~bii'l1m 'Vl~n vl1 bi'iE.Jrn~e:ifle:i'Un~~bii'l~iib 'Vl~ n 

K = a.mo + o.G>o It/lo + o.G>&'. Ct/Co + o.l!lo Mt/Mo + o.l!I&'. St/So 

m.ei1 .:i1'U 1R-a.:ia~1.:i b'Vlan 'VlmE.Jti.:i G'l~'l"l1m V1~n~1V11'ufl'Ub~'Uoif 1i111'U'U 1fl';j.:Jb V1~n~1V11'u~191~.:iu1EJ 
"il';i1"il';i'll'Ll~bb'U1'Uii'l.:J bii'l11~~1bb';i.:Jii'l.:i bii'l1lVIEJ bii'l11 Vl';iVJl"ltJ 'V!~e:i.:i1'Ubfl';i.:Jb'Vl~n~'U~lj'1n~ru~l"l~1EJl"l~.:in'U bbl'l1:iJ 

" " q 

';i1iJti.:J.:J1'U~l91~.:JbG'l1 bfl';i.:Jb 'Vl~nmEJ?i.:J'Ue:J.:Jf11';jb ~~1e'.J1E.111-J~~bb vl.:JU';i~b Vll"lb VIE.I 

1-iia~-a K = o.l!I&'. + o.G>o It/lo + o.o&'. Ct/Co + o.l!lo Mt/Mo + o.cto St/So 
" 

Vim~~ ct .:i1'1J•1.1au-a~'V11'U 
ct.&'. .:i1'URei'Un'i~lih1mV1amba~Rei'l..ln'i~~1~Raei.:i 'VlmE.Jti.:i .:i1'Ul"le:i'Un1~bii'l1i1b'Vl~n~~n?i1'U 'Ue:i.:i 

b 'VI~ ne:ie:inii1 bbE.Jnl°l1'U1rul'\1.:iV11 n'Ue:i.:i.:i1'Ue.l1 EJ Vl1.:J';i~'U1 EJJ1~'U 'V!~e:imm';i'lli;'!U';i~V11'UU';i~ne:iu'Ue:i.:ib zjffw 6/i.:ilj ,, 
Q.I I .::ii Q.I I I Q.I 

G'l'lJ qi1 bbEJ n"il1EJbO'l"l1~.:i1'Ufl e:i'Un ';i ~ ~.:i nm1bVI1'U'U 

1-iia~-a K = o.cto + o.G>&'. It/lo + o.l!I&'. Ct/Co + o.l!lo Mt/Mo 
" 



Q,I -=1 do dl11u Q,I OJ lil QI o A' er ~ tf 

~"ll'W11fl1'Vlfl1'1..!1 ru ~1:1.1~ ~-a'VI "llnua tyty1 bb urnhu11A1 ~ "ii ~'Vl1"l!'W b~EJ m~'Vl'a1.:l'W1 ru"llu 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"llil-a1A1~u'il.nAi11tJ"l!ei.:itJ-a~b'Vlf'l L'Wb~v'Wvii;t.:i.:11'1.Jbb~a~.:11~ 
= ~"llil-a1A1~u'ilfrni11'\.J"llei.:i'\.J-a~b'Vlf'l 1m~eiuviLtl~61m.:1'\.J-a~n1~-a1m 
= ~"llil-a1A16iib:1.1ul'i 1m~eiuvii;t.:i.:i1'1.Jbb~a~.:11~ 
= ~"llil-a1A16iib:1.1'Wl'i 1m~eiuvibu~611ei.:itJ-a~n1m1A1 
= ~"llil-a1m1'a~rieia~1.:i (b.h1:1.1LV1amba~"iib:1.1u~) 1uL~eiuvii;t.:i.:i1ubb~a~.:11~ • 
= ~"llil-a1A11'a~rieia~1.:i (b.h1:1.1LV1amLa~~b:1.1ul'i>1uL~eiuviLu~611ei.:i'\.J-a~n1~-a1A1 • 
= ~"llil-a1A1LV1an 1ub~eiuvii;t.:i.:i1ubb~a~.:11~ 
= ~"llil-a1A1bV1an 1m~eiuvibu~611ei.:iu-a~m~-a1A1 
= ~"!fil-a1mLV1ambN'Wb~uuvii:.1~~1uu-a~b'Vlf'l 1uL~eiuvii;t.:i.:i1ubb~a~.:11~ 
= ~"!fil-a1-a1bbN'l.JbV1am~uuvii:.1~~1uu-a~b'Vlf'l 1uL~eiuviLu~611ei.:i'\.J-a~n1~-a1A1 

~"llil-a1A1LLeia~av1 1m~eiuvia.:i.:11mb~a~.:11~ 
~"!fil-a1A1bbva~av1 1m~eiuviLu~611ei.:i'\.J-a~m~-a1A1 

= ~"lfil-a1A1bA~ei.:i-.&'mLLa~u'ii1rusn 1m~eiuvia.:i.:11mb~a~.:11~ 
= ~"llil-a1A1bfl~ei.:i-.&'mbba~u'ii1rusn 1m~eiuvibu~611ei.:iu-a~m~-a1A1 
= ~"!fil-a1A1tl1iru~b611aV1:1.1'1.Jb~1 L'Wb~v'Wvii;t.:i.:i1mb~a~.:11~ • 
= ~"!fil-a1A1tl1iru~b611a'Vi:l.l'Wb~1 1m~eiuvibu~611ei.:1'\.J-a~m~-a1A1 • 
= ~"llil-a1A1'Viei~b:l.l'l.J~i.u~u 1m~eiuvii;t.:i.:i1mb~a~.:11~ 
= ~"!fil-a1A1'Viei~b:1.1u~i.u~u 1ub~eiuvibtl~611ei.:1'\.J-a~m~-a1A1 
= ~"llil-a1A1'Viei PVC 1m~eiuvia.:i.:11ubb~a~.:11~ 
= ~"!fil-a1A1'Viei PVC 1m~eiuviLu~611ei.:i'\.J-a~m~-a1A1 
= ~"lfil-a1A1'VimV1anmua.:in~i'I 1ub~eiuvia.:i.:11ubb~a~.:11~ 
= ~"lfil-a1A1'VimV1anmua.:in~i'I 1m~eiuvibtl~611ei.:i'\.J-a~n1~-a1m 
= ~"!fil-a1mviei HYDENSITY POLYETHYLENE L'l.Jb~v'l.Jvii;t.:i.:11'1.Jbb~a~.:11~ 

~"!fil-a1m'Viei HYDENSITY POLYETHYLENE L'l.Jb~v'l.JvibU~61jij{l'lJ'a~n'J~'a1fl1 
= ~"lfil-a1A1a1ulv.JVJ1 1m~eiuvia.:i.:11'1.Jbb~a~.:11~ 
= ~"llil-a1A1a1ulv.JVJ1 1m~eiuviLtl~611ei.:i'\.J-a~n1~-a1A1 



"'· fl1':irl'1'U'H\JV!1A1 K "il1 f\G'll?l':i ml.l~f\~ru~.:i1t1i!t16'\ 1 m -U'~1 bi:'l'IJ~'1JU':i11"11i'G'll?lrle:JG'l11.:i'IJeNm~Vl':i'N 
~ I ' 

~1ru'1J~ bl?lt11-U'~1t1'1Je:i.:iu lvct611o b llmnruSV11 t1rn':ir\'1mru 
"' 

iv. rn':ir\'1mruml°l1 K 61'1V!-rumru~il.:i1t1ne:i?111.:i'V!mt1tl':i~b.nvi':i1l.le:itj1t1~qiqi1b~t11ti't1"il~~e:i.:ibbt1nl°l1 
rie:i?111.:i bb~i:'l~U':i~ b.flVl b ~oUl?l b"il'Ul?l1l.l~f\~W~'1Je:J.:J.:J1'U,f 'U bbG'l~ b ~?fe:J(Pll"l'1e:i.:inu?f l?l1~b~fl1'V!'U(Pl 11 

~ 

611. n11r\'1mru'V!11°11 K n1V!t1l?l 1 m oUVll'!Ut1l.l 611 ~1bb'V!tl.:ivin.ff t11?1e:it1 bl?lt11:iJilrnTUl?lbl'f~bbl:'l~n1V!t1l?l b ~vi'1 
' 

bi:l'IJ?!'l.l~t15 (L tl~t1rn Vlt1u) 1 ~b llt1i:.Jl:161'1 L ~"ilne:it1 LL'11~.:itl1 i:.Ji:'l~~§L tlriruti'u~1 Li:1'1Jri.:i~Vlti1 Li:l'IJ?!'l.l~t16tTt1 
~ 

cs'.. 1~~"il11W1L~'Ub~l.l'V!~e:Ji:'ll?l111"11A1.:J1'U "il1f\111"11~~-ru~1.:ivi'1~qiqi11?1f\1:1.:JtlU~-J1~1.:i L~e:JA1 K 1?11l.l 

~m61'1vt-rrnTwne:ia~1.:itTt1 1 L 'Ub~e:it1~6'i'l:i.Je:iu'l1'1.Ji!A1b tl~t1'1.Jbb tlG'l'lb tllil1nA1 K L 'Wb~e:i'UblJ(PJ611e:J.:itl1~mm1ri1 
mnn11 cs:% ~t11 tl bl?lt1tl1Lu~1~6'i1t1~bnt1 cs:% mr\'1mrutl-rrn~l.l'V!~e:i6'll?ll°l1.:i1mL'11LL~mru CTl?lt11:i.ll'il?l cs:% 

LL1f\b~) 

ct. 1 t1mru~er-ru~1.:i 1:iJ?11m':itivi'1n1':ine:i?111'l 1 ~LL6i'1 LG'l~"il ml.!1~t1~nm 1 t1~ruru11l?lm lit1ri11l.le:il?l 
~ v v 

'1Je:J'l~-ru~1'l iol1 K 1?11l.!~1?1':i~1.:i1 ~"il~tl1m1-Ult1rn1r\'1mruiol1.:i1t11moffiol1 K 'IJe:J'lL~e:it1~l?lvt1t11?11l.le:i1~~qiqi1 Vl~e:i 
A1 K '1JeJ'lb~eJ'l.J~6'i'll.leJU'l1'1.Jl\J~'l bbi;l1LL~11A1 K ~1bl?ll\J~iliol1tie:it1f\11 

b. rn':izj1m~mL~i:'l~.:J1l?l 1 ~zj1t11°11~1'l .:i1t1~~-ru~1.:ivi'11~bL~l:'l~.:i1l?l 1?11l.l?!'qiqi11 tlrie:it16'11t11°11'l1t1L ~" 
V!~e:JA1'l1'Ui:'ll?li:'l.:J zj.:i"il~r\'1mru1~~m~e:ivi11u~'1JU':i1ri11G'll?lrle:JG'l11.:i zj.:itl1mr\'1mru'V!1A1 K '1Je:J.:JL~e:it1~6'i.:il.le:irn1t1 

' 
.:i1l?li!t11 L llt1~ LL tlt1e:imL'11 b~e:ir\'1mrub~m ~" 1~ ~'IJe:ivi'1m1l.!1?1fli:'l'lL~e:i.:irn':i b~t1nu6111!n.:iutl':i~mru 



- Q10 -

"N bfit'l.le:i-a1A1~ij ~atl-a~ 1a"!Jtl~·n.1nu" vt:w18fl11:w11 Uflfl~u·;rrn mvt1eJiJ ~'Ufl fl~~ b <if 1 b?f'WeJ-a1 fl1 b .y:j'EI 
"' ' ' 

i'u~1.:i b 'Wfl11U1~:!J"1~1'l'1J€J'lm:!J b U'W~ii?i1'U 1~ b~ 81lJ111~ 8'V11'l m.:ivt1€J'V11'lel€J:!J L 'Wn"il fl11'1J€J'l'UAA"15'a'a:!J~1'V11€Ju~ 
" " ' 

'UAfl"1~'W~ b <if 1 b?f'W'El11fl1 b .y:j€1fo~1'l b 'Wfl1'aU'a~:!J~~1'l'1J'El'lm:!J b 'Wfl111 b~81tl'W 
' " 

m-aiici1'W 1~ b~ 8hH11~ 8'V11 <i \9l1.:ivt1'El'V11<i eJ' 'El:W'll'El<i'U fl fl~ u11:w ~ 1vt1'EI ii ~u fl fl~ ~.:in ~11-if 1.:i ~'W 1~ bbn m 1~ 
' ' uflflau1-a:w~1vt1B'Ll~uflfl~~.:in~11iifl11:w61:w~'Wr5n'W 1 'W"' n~ru~~.:i~'El 1 'lHi 

' ' 
(®) iim1:w61:w~'Wr5n'WL'Wb6ll.:iu1vt111~8~"5'~m1 Vi''W?i1'W~"5'~rn-a m-a:wrn1~"5'~m-a ~u1vt1-a vt1B~ii 

'U " 'U 'U 'U 'U 

e11m"il 1 'Wm11?\'1bi1'W.:i1'W1'Wn"ilfl11'1l€l<iuflfl~u-a-a:w~1vt1B'1l€1.:i'Ll~uflfla-a18vt~.:i iie11'W1"ilvt1€l?11m-afl1 ie11'W1"il 1 'Wm1 
' ' 

u1V11-a~~m-an"ilm1'1leJ<iuflflau11:w~1V11eJ'1l'El.:i'Ll~uAfla~m18'Vl~.:i V11BV1a18-a18 ~ b?f'WeJ11m 1 Vi'bbnm:w bba~ ~ 
' ' " 

1 Vi'u1m1 \9l m ~ n~1.:i B b~ nVJwiJ fl?f1'Wm1t11~:wa~1.:i ~18'a~'U'UB b~ fl'V11€JU fl'G1 fl {.:id 
" 

(l!:i) iim1:w61:w~'Wr5n'W L 'Wb <B.:i'Vl'W 1~8~b lJ'WVi''W?i1'W1 'WVi'1.:iVi''W?i1'W?11~ru 'Vl1'El~b ll'WVi''W?i1'W1lJ"il1n~m1:w-ru 
'I 'U q 'I Q.I 'U q 

~~ 1 'W'iih .:i~'U?i1'Wlil1n~ 'Vl1€J ~~€J~m181 'Vlaj1 'Wu1~'Vl"il1n ~'Vl1€Ju1~'Vl:w'Vl1'll'W"il1 n~ b ll'W~'U?i1'W 1 'WVi'1.:i~'U?i1'U?11~ qi 

'Vl1BVi'1.:iVi''U?i1'U"il1n~ 'Vl1B b u'U~~€JVi'm181 mu1 'Wu1~VJ"il1 n~'Vl1Bu1,_;''Vl:w'Vl1'll'Wlil1 n~ ~m18'Vl~.:ivt1€JV1a1 m18~ 
'I 'U 'I v 

b?f'Wm1fl11 Vlbbrl m:w bba ~rn. Vi'u1m1\9la1 ~ fl~1.:i B b~ fl'V11€JU fl ?t1'Wfl11tl 1~:wa~1.:i~181~uuB b~ fl'V11€JU n'G1 fl{.:id 
" " 

r\'111 "Nt1e:i~u-a1a1'Vlru" 1Vi'V1m8fl11:w11 "' . ... 
(fl) mru~b?f'W'El11fl1~ii~atl1~ b8'lltl11:wnm~'Vll1'l~b?f'W€111fl1~18tl'W 'Vl:!J18fl11:!Jl1 ~~'ElVl'W zj,:i~€J 

'U 'U 'U q 

Vi'mn'W n11~'El8a ~ ~~uVi'11'Wn"ilrn-a,!'W'Vl1€l1 'Wei' \9l11?i1'Um:w~flru~m-a:wrn111 ~18 rn-a~?f~ b ~'W?f:wm-atl-a~ rnl"l 
' ' 

fl1'Vl'W ~G'i1V1-ru n"il fl11'\.J1 .:itl-a~ b.fl'Vl'Vl1€J'U1'l'1J'W1 ~ 

( '1J) m ru~ b?f'W 'El 11 m~ii ~atl 1~ 18 'lltl11:w tl'W1~'Vll 1'l ~ b?f 'W €111 fl1 nu m Vi'u1n 11(91"11~na1.:i 
" " " 

B b~fl'V11B'Lln'G1 V1:1J18m1:w11 ~~eJVf'Wzj<i~BVi''Wbn'Wn11~€J 8~~Vf 11 'Wn"il m1,!'WV11'El 1 'Wei' \9l11?i1'Wl'l1:w~flru~ m-a:wrn-a11 
" ' ' 

~18m-a~?t~b~'W?t:wm1t11~ml"ln1V1'W~cl1V1-run"ilm1u1.:it11~b.fl'Vl'Vl1Bu1.:i'1J'W1~ 
' 

('"1) iiA11:w61:w~'W5n'W1'W"'fl~ru~1'111nm~'Vl11.:i (®) bba~ (l!:i) 1~8~~~m1 Vi''W?i1'W~~~m-a m-a:wm-a 
" ' " 

~~~m1 ~u1V111 V11B~iie11m"il 1 'Wrn11?\'1bu'U.:i1'W1 'Wn"ilm-a'1JB<iuflAau-a1:w~1 V11B'Ll~uflfl~118V1~.:i bll'WVi''Wci1'W 1 'W 
'U 'U 'U 'I q 'I 

Vf 1.:iVi''W?i1'U?11~ ru'Vl1eJVi'1.:iVi''W?i1'Ulil1 n~ 'Vl1€J b ll'W~~ BVi'm181 'Vlru1 'Uu1~VJ"il1 n~'Vl1Bu1~'Vl:w'Vl1'll'W"il1 n~ ~m18V1~.:i 
'I Q.I 'I 'U 'I QJ 

'Vl1'El'Vl~ 18118~ b -if 1 b?f'W'El -a1m1 VI bbn m:w bb~~m Vi'u1 fl11 \9la1 ~ n ~1<iB b~ fl'Vl'a'ElU fl ?t1'Wrn1tl1~:wa~1.:i~18-a~uu 
" " 

B b~fl'Vl'a'Elun'G1fl{.:id 'Vl1'El 1 'Wtfon"'u n'W 

m1\7111.:il'l1bb'Vltl.:i m1bU'WVl'W?i1'W V11m<if1~€lVi''W~.:imh1.if1.:i~'W'1l€l<il"i?fm?f 'Vl1Bum~il.:i1lJrn1~iJ~m1~ 
q 'I 'U q 'I 

'lleN'Uflfl~L'W (®) (lv) bba~ ('"1) 1Vi'~B11bll'Wm11?\'11.:il'l1bbV1tl.:im1btl'WVi''Wci1'W Vl1€lrn1~€lVi''W'1l€l<i'UAfla~.:in~11 
, 1'Wmruuflfla1~1-tl'zj€luflfl~~mu'W~~~m1 Vi''U?i1'W~~~m; m1:wm1~~~m1 ·~u1V1~1~bll'WVi''W?i1'W'Vl1€J~ 

'I q 'U 'I 'U 'U 'lJ 'U 'I 'U 

~BVi''W 1~ 8~ \9lm'El.:i b ll'Wm .ff e11'W1"il 1 'Wrn1u1m1~ bb VI "il1.:i 'Vl1B b tl'WVi''W?i1'W'Vl1B ~~eJVi''W~ bb VI "il1.:i'1JB.:iVi'1.:iVi''W?i1'W 'Vl1€J 
'I 'lJ 'I 'U 'I 'I I 

Q.QJ O Q,J QI .::::..CV O CV ii I .c:il V iJ I d Q.QJ 0 CV d AG.I 0 CV .c:il 

u1~'Vl"il1fl~ V11€Ju1~'V1:1J'Vl1'll'W"il1n~ bb~1bb\9lmru bba~'Vl1'l'Vl'W?f1'W 'Vl1€J'U1~'Vl"il1n~ 'Vl1€J'U1~'Vl:W'Vl1'll'W"il1n~'V1 
' " b~m<if B.:i 1~ b?t'Wm1fl11Vi'bbnm:w1 'Wm1t11~:wa~1.:iA111 b~mn'W 1 Vi'~B11~ b?f'Wm1fl1V11eJ~ b?f'WB<i1'W-W''WiiA11:w61:w~'Wr5 

" " " 
n'W\9l1:w (®) civ) 'Vl1€J ('"1) bb~1bb~mru 



- G!1(9) -

"n1':i"!IV16ll'J1.(ln1':iLL "!J.(l"!l'U':i1fl1e!tl1.(I L lJ'U5':i':i:U" 'Vlil1 CJf111:W11 fl1 ':i~ ~ L6'1'UeJ':i1 f11':i1 CJ'Vltl.:J 'Vl1eJ'Vl'11 CJ':i1 CJ 
'IJ 

m~v\'1m':ie:itl1.:11\91 1 ei''Ub ll'Um':ii\9l'lJ11.:i'Vl1m ll'U~u6'1':i':ifl'Vl1e:i 1~btll9l 1e:im6'11 Vf:Wm':ibb 'll.:ii'U':i1f11e:itl1.:ib ll'Wunw 1 'W 

fl1':ib6'1'Ue:i':i1f111?ie:im:w 1frh'il~m~vi'1119lCJfl1':i6'1:WCJe:i:ut1'W 'Vl1e:i b\91CJfl1':ib Vi'lle:i 1Vi'Vl1ffs'U111U~1 Vi L°1CJn-s'U 'Vl1e:iCJe:i:ulil~1''U 

b~'W'Vl1e:ivi1'vHJ~'U 'Vl1e:itJ':i~ bCJ'lltJ~'U b\91 'Vl1e.i 1.ff r\'1~.:JU':i~V11"11CJ 'Vl1e:i'll:w'll111U~ 1.ff r\'1~.:JU':i~V11"11CJ 'Vl1e:i bb6'1\91.:!eJ1fl1':iel'U 
' 'IJ ' 

b U'Wb Vilil 'Vl1e:im~v\'1 fl1':i b\91 b\91 CJVllil~l?l ~.:id b\91 CJii11?1titJ':i~6'1.:i A~lil~ bb6'11.:J'Vl1U':i~ 1CJ'll'Ub m~'Vl11.:i ~ b6'1'UeJ':i1 f11~1CJn'U 
' ' 'IJ 

'Vl1m ~e:itJ':i~ 1CJ'lltl bbn~ b6'1'Um1f11':i1 CJ'Vltl.:i':i1CJ b\91bU'W~ii~vi5v\'1G1run11n'Um:w 'Vl1e:i b ~e:i'Vl~fl b~ CJ.:i f11 ':ibb 'll.:iim1f11e:itl1.:i ~ ~ vu~ 

b ll'Wu':i':i:u 'Vl1e:i b ~e:i 1 Vf Ln\91m':i1~ b u°1CJ'Um:u 1\91 CJ:W1 -db ll'U 1 tJ1 'Wvi1.:itJ':i~ne:i'Uu':in1UtJn~ 
' 



'J1CJf11'J 

@) 

\!:) 

GT1 

cs'. 

<t 

b 

ml 

~ 

bBf1?11'Jbb'U'UVl1!'.JbBf1?11'J'lh~ml?l'nl"l1~1'l <ifo @.@l!:J 
v v .d cv.d v 

bb'U'UV11!'.JbBf1?11'J'lh~mvi"J11"11~1.:i brt'llVl l'ln.eb/ l!:Jb /l!:Jctbb ri.:i1'LlVl Gt! u'U111"1l.l l!:Jctb<t 

Lb uu 1 uLL~.:i'\.J~iJ1nmmLri::"J11"11 U'lJ'li"J1CJm"Jriei?1~1.:i <~.:i"J1iJ"J11"11~11'?11?J ~'\.Jmru Lb "J.:i.:i1'Ll m'9'.'\.J"J::b.f1Vl~1.:i 1Lbri::rhh111?11mL~1) 
11"11.:im"JG'i.:i b?l~iJ fl rum'V'l'lii l'l b ~mun '1lilruvi11"111iJ m n~'Ll fi~ m"JiJu-ruu"J .:iw~m 11"1 "J .:i?1~1.:i~'U:o1'U ~.:ivi1 vim n CJ m:: ~uml'l"J:01'Uuri:: L ~iJ'\.J'J::~vifim'V'l 

'I Ill 'I dS d3 

vrnvim.:ivi:inmrt'lJ @(§)(§)O l'JB'Ul"ld'Ul"ll.J o@oo l'IB'W U'J~Vl1'l - l'lb~1 l'i1um'liCJ.:JVlB'l B1b.f1Bl'lb~1 ~'l'VllVll'l1f1 'J~V111.:i f1l.J.(§)GTI+l!:Joo - f1l.J.(§)b+Gt!oo '1J'U1Vif1l1'l ~.oo l.J. 
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