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?1~'W1m ~l'.J.:i Vl~el'V11~b~ l'.J~zj~~-ru~i~~~?11°1.:ioff 'U ~1u~1~ bll'U~11'.J~BBelm lJ'U?liiu~'(JeJ~ ~1u~1~ 
. 'U . 'lJ 'U 

1'Ub~B1til.Yhm1?11°1~~.:inel?11°1~ l?l1ii'\.J1~rnPidb?11"il b tl1?1rn1"iJ11"iJ':i 1tilbb~1 
ci . .:i1m11'.Jdbll'LI~1'Ul?l1mu'\.J1~mrutl _________ ~~~------------ mii'V11.:iV1fl1.:i"i!~fov11i:rt1Jt1J1~fl~'UeJl1?1 ~elbdeJ 

1\il1uel'U~~~u'\.J1~mrubbft~b~'U'\.J1~~1~1~ Vl~B 1tif 1uB'U~~"il1fll°lru~1fjJ.J'U l'l~1Vlv11i:rruun1~ 
'I 'I d.!I QI QI 

@lo. ~-ru-.ij1.:i~e:i.:iunu~b~mnu J1V1i1flm1'Vlflu'U'V11.:iV1m.:i \?11ii~'V11..:i11'1!rn1ri1vi'U!?l 
'U dJ ' 

b!?ll'.Jbl°l~.:Jl"l1!?1 

@)@). ~1u~1..:i~el~nel?1~1~V1~e:i~1?1V116'11i1fl.:i1'U 
'U 

. . " d Q..I QJ Q.J .c::i[ 

bbft~'Vl'Wfl'1!11°l111 !?l..:J'U.-

@)@),@) 

@)@).~ 

(9)(9),Ql 

<9l<9l.<S'. 

<9l<9l.ct 

<9l<9l.b 

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

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

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

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

1 'Limru~~eJ~~~V11?11i1fl.:i1'Ubbfl~~~fli1A':i11 ~-ru~1~"il~~B.:i~1?1V111 VI bb~1 bi.'l1wnl'.J1 'LI <i'.ct 1'LI 
'U 

,Yu~~ bb~1'Ufl~'U1J.J 1 'Ui:r ruru 1 bbft~"il ~ ~el.:J~!?l b vrm 'V'l~1 bbft~ bbi.'l.:J6'111.:il?lf1 el!?l "il'UJ1el'\.JbJll°lU°1b.f1l°l\?11:1.l\0111 bbrl mru el~~ 
v QJ . 'I 

i.'lm'U~~"il~rlel?11°1~V1'1el~1?1V116'11'11fl~1'U bbfl~~~ni1A111"il~~B~1~ful°l11J.Jb~'U'1leJU"il1fl ~11'41~nel'U 
~1u~ 1.:ii!V1-W' 1~~ ~Vl1':i'1 l'.J'U ~tl A eJ'W'll'U1~ bA~eJ.:i l'.J'U l'l1&iuel l'.J fl11 ®,<i'.oo "ii. "ii. ~ili.'lm'W H.:i1'U 1M 
'U 

11?1mllmrll'.J'Ul?l1 V1&iV1~B"il~'Vl~bul'.J'Umbb~11&J bn'U @) tJ 1~1'.J'11u~.:i1''Ub~iiv11~1'Ul'l1ii?i'qiqJ1 "il1'U1'U ___ : ____ A''U 'W~B:l.l 
'Wum1'UoiJu 1 Vlcl°1V1-rrn ~1VltJ1~'1lel.:J mii'V11~V1ft1.:i 1 'Ufl1':il°l1 Ul°lm1'U~1~ b Vl:l.l1rlel?l1i~'Vl~Bi.'l~'W1'U m:J..11Kruru1 ~~ bb~ 

' "" 
'J'Ub~:l.J~1'U "il'Ubb~1 b6'11"il b~l'.J ~1U~1.:J b tl'U~eJelfl1°111oU~11'.Jb~l'.J1 nutl1~'Ub ~elb 'W~~ J1:iJ''UVl~eJ~'U 1°11eJ~ 1 VI~ 1°11'1ieJ:1.J 

'U 'U 

1"11~1~ bbfl~l°11~1~b1m'llB~'Wi1m1'UoiJu~.:i - A''LI bbfl~~1u~1.:iMel.:i1u~!?l'1lelu1'Limru~bn~\Ol11iib~l'.JV111'.J 
-----------------------· 'I.I 

Vl~eJeJU~ b 'Vl\?lel'Ubfl ~~'U"il1f1 m11 oU'H1CJ'U~~~fl~11 1&J11A11ii b~l'.JVl1CJ,f 'U "il~ bn~off 'UnU b~1VILJ1~61JeJ~mJ.J'V11~Vlm.:i ' ' . 

Vl~eJmJ.J'V11.:JVlft1~ bbft~ b vleJ'\.J'a~ bl'.J'1!U'(Jel.:J'V11.:J':i1'1lfl11 (ll1J.JUEJVIU~?ieli.'l01'11n~1'U bft'(J1Bfl111°lill~1ioii'Ul?l~ ~ 6'11 . ... 
o~om/ci®<9l® fl.:J1'U~ @)~ mfl~11°lJ.J ~~b'11 mii'V11~V1ft1.:i?1.:i1'U~'Vlt"il~bbm'llb~J.Jb~iib1m.i1'1JV1~eJ~1.:i?i'qJqJ1l'l1J.J~ 
~ 

bVl'Ui.'l:l.JA11 



- {9)~ -

(9) iv. b U'UV11.J1vi61J ei.:i e'.1-Su~ 1.:i "il ~ ~ ei.:i61J ei ~ca1 tJG'I ~ bB tJ ~ bbG'I~ IPl ca1wmu?lm'V'loif ei b ~"il "il ~ .:J61J ei.:i ?l m'Uvivi ~ ei.:iv11.:i1'U 
• 'U 'U 

bei.:inei'Urrn~'U61lei.:i'llca~m~ca1A1 

®rn. mca'll'S'm1A11°11.:i1'Unei?l1'1.:i 

rnca'll 'S'u ca1A1rol 1.:i1'U ri ei?l1'1.:im:w?l 1P1carnca'llfoca1A1 $1.:ica~u1 'Uoif ei (9) .ct "il ~111m 1.ut 'U fl caruvi ro11.:i1'U 
'U ' . " 

riei?l~1.!l6'1~6'1.!l'\11~€1 b Vl:w'li'U 

(9). mca61Jei b~'Wb ~:wro11.:i1'l.Jnei?l1'1.:i ~n:w?l'ruun bb uu'll1m1A11~d b ll'WV1i11vi61Jei.:ir:f 1u'<il1.:ivi"il~Wi'ei.:ib1tJfli'ei.:i 
v v 'U 

mtJ1'Wfhvm~ rio i''LI U'u~.:ibbl'ii''Livie'.!1u'<il1.:i1~?1.:i:weiu.:i1'U.:i1~?l~Vi'1tJ V11fl~'Uri1V1'W~d1ubb6'11e'.!1'u'<il1.:i hJil~'Vl5vi 
'U ' 'U 

"il~b1tJfl1ei.:ib~m~:w\0\1.:i1'Uriei?l1'1.:i"il1fle'.!11~1.:i1~€ifll'iei1'll bbG'l~mruvie'.111~1.:i "il~~ei.:ib1tJm~'LI~'U"il1fl e'.!1'u~1.:i 1Vfe'.!11 
'U 'U 'U '\I 

:il1.:ivi bll'Ul°l?i'run 111ub1tJfl b~'W~'U"il1flr:f 1'u'<il1.:i 1~tJ b 11 'Vl1ei 1 Vf «flA1.!l1'U61JeJ.!l.!l1~ l'lei 1 'll 'V!~ei 1 Vf«fl b~'U"il1fl'Vl~fl'llca~n'U 
'U Vo~ '\l 

QJ V I ~ 

?1qiqi1 bb6'11bbl'lmru 

®. mca-vi"il1caru1r\'1mru b~'Wb ~:w'Vl1ei6'1 ~ bb6'1~mca~1tJ b~'Wb ~:w'Vl1ei b1tJfl b~'U~'U"il1flr:i'fo'<il1.:i1911:w b~ei'U 161l61lei.:i 
- 'U 

~qi qJ1bb uutl-rm1A11~ Wi'ei-:i 1~-ru fl1'al'l'a1"il?le:J'U bb6'l ~b~'W'lleiu:u1fl?f11! fl-:J'U 'll'a ~mru bbG'I~ 1 Vf~ei mca'ill"il1caru161lei.:i?l'11! fl 
.; . " 

-:iu'llca~:w1rubll'WVl~'W?I~ 
' 

?11P1carnca'll1m1A1 (?1l'lcal°l1 K) "il~~ei-:iA-:ivivi'a~$luviri1V1'U~ 111 'Ui'mb6'11 b?l1"il m:wviri1V1'U~ 111 'LI?i't)).ru1 
'U 'U .... QI 

'V!~eimtJ 1m~tJ~nmvim:w1~61JtJ1tJBBfl 1 'll 1~tJ"il~ 1-if?1l'l"a61J€1-:J'Vl1-:ica1'1Jmcavi1~ca~u 111 'Uoiiei ®.ct 

fl1'Vl'W~1Vf 

'U ' 

th~ b.f1'Vl.!l1'l.J n €1?11'1-:J bbG'I ~~ IPl}m -iJ tl'U ?\'~ty1 bb 'U'UU1'U111'111®' 

1 'Wmca'ill"il11ru1 b ~:wV11ei6'1~11 m\0\1.:i1'U:il1.:i b V1mnei?l1'1.:i 1 Vf r\'1mrum:w?11P11 $1.:id.-

p 

p 

PO 

K 

'" 
(PO) x (K) 

11A11°11.:i1'U l'iei'Vltb tJ'Vl1m1A11°11~1'Ub ll'W~1~vi"il~ Wi'ei~~1tJ1 Vf~1u'<il1~ 
11A11°11.:i1'U1'ieiV1tl1tJviMu:il1~'ll1~:w6'11~ V11ei11M11°11'<il1.:i~1'Ubllm1~ 

'U 'U 

zj~ca~u 11l 'l.J?i'ruru1 bbGi'1 bbl'lmru 
' v v . . . 

ESCALATION FACTOR V!«fl~1tJ cs:% bi'.iei~eJ~b'Vi:w\0\1.:i1'UV11ei . . 
mm'Vi:w cs:% bi'.iei~ei.:ib1tJflA1~1'U~'W 

ESCALATION FACTOR K 'V111~"il1fl?l\9l1zj.!l bb u.:im:w'llca~ b.f1'Vl bbG'I~~ fl~ru~~1'Unei?11'1.:i$1.:id 
'U 



- (9)~ -

d 
1ii~1~'VI ® ..:11'WB1fl11 

.:11'Ut11F11-a V1irn.Jfi-:i~1en1"11':i b'll'U ~v11m':i 1 ':i-:ib~CJ'U h-:ivm1u1~ VleJ~f1 ~~n Vlm.h:::'llii 

t1\9l.l"il'UVJ{ ~ilb'Ub6ilCJii ?1':i:.::1°1CJtl1 1':i-:it11V11':i ri~-:i1?11'1 h:m'U #1 bU'U\i\''U brn:.::1VfV1mCJm1m1iifi-:i 
' 

(9).(9) 1 'V'l-W1 bb~:::enri1':i'U':i':i"ilufi-:imCJ bi1'U1i11V1il1CJ bbl'lhh1iifi-:iV1lJmb tl~-:i bb~:::':i:::uu 1'V'l-W1mCJ1'Uu~b1ru 
(9). ® tl ':i:::tl1'l1ei-:i en ri1':i'U':i':i'llu ti-:i'l'iei bl.!'W '111V1t.!1 v bb~1lJ-s1:1Jt1-:i-s ~uu tl-s~'l.hm CJ 1 'Liu~ n ru 

(9).i;n ':i:::uu'VleiV1~m:::uu?11CJ~1-:i 61 ~~1'1Vl~ei~-:iei~1'U?i1'U'llei-:ienri1':i b'li'W vlm.J~umml"l vlein1'1l 

mCJ 1 'V'lvh11V1~ubri~ei-:i·1.ffrn:nml"1 ?11t.1~ei-W1 "1'1"1 ,, ,, 
®.cs'. vi1-:i':i:::u1t.1t11'1Jei-:imri1':i"il'Ufi-:ivi1-:i':i:::u1t.1t11mt.1'Ueif1 

(9).cr ?i1'Uth:::neiu~li11 b u'U~1V1~uei1ri1':i bQ'\Al1:.::?i1'U~~\>) nuei11"11':i 11'1 CJ#i'ei-:i?111-:iV11eit.J·wneiu '1Al1ei:wnum':i 

nei?1{1-:imF11':i bb~hh1:wfi-:i bFl~eJ\l~ m'Vl1m~~~-:iifo f1'1~'111mt.l':i:::f1eJ'UV11eJ~\>1 ~\I b 'll'U ~'V'lvl bfl~eJ\lfleJ:W~1 b\91eJ4 

bFl~eJ\lii'lutl1 bfl~ei\lt.J~umml"l ~1'1'1:w "1'1 "1 
" 

(9).b vi1\lbVl1':ieiumri1':i ~'U1:1:w ~'U~n vi1\l"i11nmri1':i 11'1meiu1lJbn'U i;n b:W\91':i 

1-ii~\91'a K = o.l!:I~ + o.G>~ It/lo + o.G>o Ct/Co+ o.cs'.o Mt/Mo + o.G>o St/So 

.cl "' 'Vi:W'lVl'VI l!:I \l1'UVl'U 

.Q. 4 -=::t. Q.l.Q. cv.c:. Va:. .::ii Q.JQ. 

m.G> \11'1..!Vl'U Vl:IJlt.11:1\l f11':i'1J\>11'1'U f11':i\91f11'1'U f11':i'U\>1eJ\>1\>1'U f11';i'1J\>1'Vi'U1\>1'U f11'Hf1'1t.l'U\>1eJ\>1\>1'U f11':i'1J\>1 
' ' ' 

- 1:1:wul'1€ll'1bbil'U bzjei'U ri'1ei\l l"l'Wri'1ei\l l"l'W~'Utl1 l"l'Wvi1\l zj\l\ifei\IH'bri~ei\l~m bri~ei\li'.lein'1t.l~u~ 

~1Vl~'Uf11':it1:W~'W 1 VfV1mt.1m1:wfi\lf11':it1il~'WV11eivi':i1t.1V11ei1ii'll'1~'U ~i!m':iF11'Ul°l:WF1ruii'l:wu~'1Jei\l1'ii'll'1 
'I q 'I , 

i!'U 61 bb'1:.::iliei n1V1'Ul'115m':i1:1:w ':i1:w~\lil m':iul'1€l \>) bb il'W 11'1 t.11 -U'bri~ei\l~ m bl°l~ei\li'.lei nm ~ei 1 m~mm3i1'U\911:w~ 
n1V1'Ul'1 H b 'll'W b~ m nrn1'W n eiii'l11\l1:1'U'UV1~ei b zjei'U'll'1t.l':i :::vi1'U 

~\I d1Vf':i1 :w fi \I \11 'U tJ ':i:.:: b.fl vi EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb'1::: SHOULDER 

1ii~\91'a K = o.mo + o.G>o It/lo + o.cro Et/Eo + o.mo Ft/Fo 

m.m ..:i1'U~m~u.:i Vlmf.lfi\l \l1'U~'U'll'U11'11 V1ajt11mb1t.1\ln'Ub U'W~'W1 VlbU'U':i:::b ut.1u "il'U 1~ri11i1V1'U1~\i\'ei\lm':i 
11'1t.11'U'llei\l11\l':i:::Vl11\l~'U1 V1aj "ii:.:: bb'l!J.1~1 t.1~'\..I ~ ei t.1 V11eim11'1'1J'W11'1 \?11\161 bb'1:.::'Vl':i1 t.11 Vi b~:w'llei\111\lil f11':iFl1'UflJJ 

riru?1J.Ju~'1Jt1\l1'?1 l'1 bb'1:.::iliei n1V1'U 1'115tlfi u~11'1t.11-U bl°l~eJ\l~ m bFl~eJ\lilein'1 V11ei bb ':i\l Fl'W brn:.:: 1 Vf'Vlm CJF111m1JJ fi\l\11'\..I 
' ' d..J 

~'Wvi'-:i \l1'W~'W b1t.1-:i t.11 bb m V11ei\l1'U~'W 1 V1aj~il~ n'efru:::ri~1 CJl°l~\ln'W b ~eiuei\l n'W m':in \>) b'll1:::~\lvi'11CJ'1Jei\lm\>1 \91~\lbb'1::: ,, 
,, 0 0 

'VleJ\l'1l'U1 

1ifat\91'a K = o.cro + o.l!:lo It/lo + o.mo Mt/Mo + o.mo Ft/Fo 
" 

m.i;n .:11'Ub'11~'a~bUVl~'U V1mt.1fi\l \l1'Ub"il1:.::wbu\>1~'U~11tJ ':i:::t.1:.::vi1\l'll'U8'1t.11tJ - n~u tJ':i:::mru 

1lJbn'U ® fllmJJ\911 t.1m1''W\l1'Ub"il1:.::'J:::b ul'1ei 1:w\lf01zj\ltilei\l1-llbviflilfl~'Uii'l\l 
' " 

1ifat\91'a K = o.cr~ + o.GJ~ It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 
" 
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d 
'Vla.l'J~'Vl GTl .:11'U'Vl1.:I 

m.<0>.:11'UN'J'Vl1.:i PRIME COAT, TACK COAT, SEAL COAT 

b-ifatm K :;::: o.mo + o.cs:'o AVAo + o.l!lo EVEo + o.<0>0 FVFo 
'IJ 

m.1€J.(11'UN'J'Vl1.(I SURFACE TREATMENT, SLURRY SEAL 

'1,el'fa1111-a K = o.mo + o.<0>0 Mt/Mo+ o.mo AVAo + o.wo EVEo + o.<0>0 FVFo 
'IJ 

m.m .(11'UN'J'Vl1.(I ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1if1>1111'a K = o.mo + o.<0>0 MVMo + o.cs:'o AVAo + o.<0>0 EVEo + o.<0>0 FVFo 
'IJ 

m.cs:' .(11'UN'Jfl'U'UR B'U n'i111b1>1'ija.J b'Vla n Vl:!J1 tlrl.:J~1f.l'U'Ul°le:J'Un1~~1.ff b?l~m VI~ n zj.:i'\.h::mm.J~1 tJ~~ bbf1';i.:J 
d, !1.1 ~ d, ' 21 .d Q, . d, .c!il d, c:!i 

bVl'6'1f1bG'l'l.JVl';if)~~bbm.:Jm~bVlii'lf1f1'6'11b'llellJ~~ (WELDED STEEL WIRE FABRIC) bVl'6'1f1b~eltJ (DOWEL BAR) bVl'6'1f1tJ~ 

(DEFORMED TIE BAR) bbii'l:::';ieJtJ~eJ~1.:i1 (JOINT) ~.:itl1~Vl:!J1tJ\Ol11:JJ';i1lJrl.:Jbb~'Uvr'Ul°leJ'Un1~bG'l~llbVl~nu1nruReJ 
G'l~'l"l1'U (R.C. BRIDGE APPROACH) ~1tJ 

1if1>111l'a K = o. mo + o.mo IVlo + o.m& CVCo + o.<0>0 MVMo + o.<0>& SVSo 
'IJ 

I r- t::::i .Q ~ 1QJ -=fl .c::::rl Q. d,oQJ 

m .& .:i1u'Vlei'a~'U1t1u1 R ei·1m-a111 b1>1-a:w b 'Via mba~.:i1u'UB'Vm 'Vim ti f.l.:J vi ei ReJ'U rn~ b?l';i&.i b 'Vl'6'1 n?11mrn1'U';i~u1 ti 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'U';i1.:J';i~'\.J1titl1ReJ'Uf11~bG'l~llbVl~f1 .:J1'U~1~ReJ'Uf11~ 
Q. d, ~ ,::.::i. ~ I V .::r1 Q. d, cl .c::t, d, 

b?l';ill b 'Vl'6'1 m1.:i';i ~u1tim bb'6'1~'\.J';i b 1ruii'11~ReJ?l~'l"l1'U ';i1lJVl.:J.:J1'U'\.JeJ'l"lf1ReJ'Um~ b?l';ill b 'Vlii'ln bbii'l~.:J1'U ReJ'Um~ b?l';ill b 'Vl'6'1 n 

~'U~ih'\.Jbb'\.J'\.Jbb'6'1~i;rn~ru~.:i1'Ul°l~1tJl°l~.:Jtl'U botl'U .:J1'UUeJ~f1 (MANHOLD) vJf)~f)tJG'l1tJbVl';iil'l"l'Vl vJeJ~eJtJG'l1tJ1'V'Jvh 
" 

bll'U~'U 

1il1>1111';i 
'IJ 

K = o.m& + 0.1€10 IVlo + o.m& CVCo + o.<0>& MVMo + o.m& SVSo 

m.b .(11'U bR';i.:11;1~1.(lfle:J'U n'i111 b1;1'ij:!Jb'Vlanbb6'1~.:11'Ub~el'U tl'U\11~.(I VllJ1tJrl.:J G'l~'l"l1'Ul°leJ'U n1~ b6'11ll b'Vl~ f1 

bl°l';i.:JG'l~1.:i~1m1nReJ'Un1~b?l~m'Vl~f1ReJG'l~'l"l1'U (R.C. BEARING UNIT) vlm'Vl~tJ:!Jl°leJ'Uf11~b?l1:!Jb'Vl~f1 (R.C. BOX 
d.9 

CULVERT) 'Vlmi'.:itl1 b\Ol';i.:JG'l{1.:iReJ'Uf11~b?l1m'Vl~ f1 b ~eJ'Utl'U~~.:Jl°leJ'Uf1~~bG'l1ll b 'Vl~f1 vl1b Vitiu b1eJReJ'Uf1~~ b?l1m Vl~f1 
.:::! I V _d .,d.q CV 2.1 c:!i CV 

bb'6'1~?1.:in eJG'l';i1.:J eJ'UVlll'6'1 n~ru:::Rm ti R'6'1.:J n'Ll 

boU1>1!11'a 
'IJ 

K = o.mo + o.mo IVlo + o.m& CVCo + o.l!lo MVMo + o.l!I& SVSo 

m.tn1 .:i1u 1R-a.(11;1~1.(lb Vian Vim tii'i.:i ?1~'l"l1'U b V1~n?i1VJ-ruR'U b~'UoLJ1llf.l'U'U 1R';i.:J b VI~ n?\'1wfo ~~~.:ithti 
li]';i11i]';i'IJtJ~ bb'll1'UG'l.:J b?111 'V'Jvhbb ';i.:JG'l.:J bG'l1lVltJ b6'11 b Vl';iVIPIU 'Vl1eJ.:J1'U bl"l';i.:J bVl~f1~'U~lji;r f1~fJJ~l"l~1tJl°l~.:Jn'U bb~hl 

" " ' ';i1lli'i.:i.:i1'U~~~.:i b?l1 bl°l';i.:J b V1~nG'11 ti~.:J'lleJ.:Jf11';j1 'V'J~1~1tii:.J~~ bb 'Vi.:i'\.J';i~ b viPi1 vm 

1-ii~111-a K = o.1€1& + o.<0>0 IVlo + o.o& CVCo + 0.1€10 MVMo + o.cs:'o SVSo 
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'Vl:irJlilifi Ci'. '31'U"ll'iil'lh~'V11'W 
cs::.ct: -:i1uF1eiun~l'l1~1-u.lb'Vl~mba~F1eiun~l'llil11ilFl'iileJ-!I 'Vlmt:Jti.:i .:11'!..ll°leJ'Wfl~l?lb?l~:l.lb'Vl~n~~n?lTw 'lleN 

b 'Vl~ neie:i nm bbtJ n r\'1m ru ~1.:l'Vl1 n'll ei-:i.:i1'We.11 tJ 'V11.:l ':i~U1 t:Jtl1 ~'W 'V!~ei e:i11°11':i'lJ'iilU ':i~'Vl1'W U':i~ n e:i U'lJeM b zj €J'W ~.:ii! ,, 
~f.1!f.1!1 bbtJfl~1tJ Vil'V'l1~.!!1'1.Jl°l€1'1.Jfl~\?l~.:lfl~11 b vJ1U'l.J 

'l..Ual'l-a K = o.Ci'.o + o.G>ct: It/lo + o.~ct: Ct/Co + o.~o Mt/Mo ... 

Q.I d do db!llOJ Q,I tJQ;' '191 CV 0 .f,.. Q ' 

lil"ll'U11Fl1'VIFl1'U'JW(;l1:1.1~1'11'VI "llf1'1.JaQ;jqj1bb'U'U 1'U11Fl1 blil ~lil'Vl1'lJ'U blill:.Jn'a~'Vl'a'J-!IW1W"ll1:J 

K = ESCALATION FACTOR 

It = ~"llU11Fl1 N'U~Lnf'li'J b U'lJ€J-!IU1~b 'Vlfll b'Wb~eJ'Wvi a-:i-:i1'Wbbt'ia::-:i'Jlil ... 
lo = ~"llil11F11N'u~l.nF1i'J1'\.J"lrn-:i'\.J1~b'Vlf'l b'Wb~e:J'Wvibtllil61le:J-:i'\.J1~mlil11F11 ... 
ct = ~"llil11F1161ib:1.1u!Pl 1m~e:iuvia-:i-:11'Wbbl'ia~-:i'Jlil 

., "' "' ~ "I "' cl :i"I o I Co = lil"ll'W':i1Fl161lb:l.l'Wl'l b'Wblile:J'W'Vlbulil61le:J-:!u1~n'Jlil':i1Fl1 

Mt = ~"llil11m1'alilrieia~1-:i (1,~11mV1~mbm:61ib:1.1u~) 1m~eiui'1a-:i-:i1ubbl'ia::-:i11il • 
Mo = ~"llil11F111'alilrie:ia~1-:i (1,~1'Jm'Vlamba~61ib:1.1u!Pl)1m~e:iui'1btllilSZ1e:i-:i'\.J1~mlil11F11 • 
st = ~"llil11F11bV1an 1m~e:iui'1a-:i-:i1ubbl'ia::-:i'Jlil 
so = ~"llil11F11bV1an 1m~e:iui'1btl1i1SZ1e:i-:i'\.J1~mlil11m 
Gt = ~"llil11Fl1b Vi~flbbN'Wb~ti'Uvi~al'l b 'WU'a~b'Vlf'l b 'Wb~e:J'Wviiil-:i-:i1'Wbbl'ia~-:i'Jlil 
Go = ~"llil1111bbN'WbV1am~1:.1uvi~al'l 1 uu-a~b 'Vlf'l 1 'Wb~e:iui'1btllilSZ1e:i-:iu1~mlil':i1F11 
At = ~"llil11F11brna~avi 1'Wb~eiuvia-:i-:i1ubbl'ia~-:i'Jlil 
Ao = l11"llil11F11bbe:J6'1~avi b'Wb~e:i'Wvibtllil61le:J-:i'\.J1~mlil11F11 
Et = l11"llil11F11bF1~e:i-:i'1mbba~u~.nru~ 1ub~e:iui'1a-:i-:i1mbl'ia~-:i'Jlil 
Eo = l11"llil11F11bF1~e:i-:i'1mbb'iil~'U~.firu~ 1m~ei'Wi'1btllil61le:J-:i'\.J1~mlil11F11 
Ft = l11"llil11F11tl13!u~b61l'ii!Vi:l.l'Wb~'J 1m~e:iui'1ii!-:i-:i1mbl'ia~-:i'Jlil • 

Q,I Q t Q,I d ~ 111 Cl .c.i.c.t. 
Fo = lil"ll'W':i1F11'W1:1.J'Wlilb61laV1:1.J'Wb 1'J b'Wblile:J'W'VlbUlil61le:J-:i'\.J1~mlil11F11 • 
ACt = l11"llil11F11vie:i61fb:1.1'Wl'lbt:J~'I..! b'Wb~e:J'Wi/1ii1-:i-:11'Wbbl'i'iil~-:!'Jlil 
ACo = l11'"llil11F11vie:i61ib:1.J'Wl'lbt:1\;;u b'Wb~eJ'Wi11btllil61le:J-:1'\.J1~mlil11F11 
PVCt = l11'"llil11F11vie:i PVC 'l.'Wb~eJ'Wi/1a-:i-:11'lJbbl'i'iil~-:!'Jlil 
PVCo = l11"llil11F11vie:i PVC b'Wb~eJ'Wi!1btllil611€J-:!U1~mlil11F11 
GIPt = ~"llil11mvim'Vl~nmur;l-:in~~ 1m~e:iuvia-:i-:i1ubbl'ia~-:i'Jlil 
GI Po = l11"llil11F11vim Vi~nmur;l-:in~~ 1 m~eiui'1btllil611v-:i'\.J-a~n-Jlil11Fl1 
PEt = l11"llil11mvie:i HYDENSITY POLYETHYLENE b'Wb~e:J'Wviiil-:i-:i1mbt'i'ii1~-!l'Jlil 
PEo = l11"llil11F11vie:i HYDENSITY POLYETHYLENE b'Wb~eJ'Wi'1btllil611€J-:!U1~n'Jlil11F11 
wt = l11"llil11F11a11:.11vJw1 tm~e:iuvia-:i-:i1ubbl'ia~-:111il 
Wo = l11"llil11F11a11:.11vJw1 b'Wb~e:J'Wi11btllil61le:J-:1'\.J1~n'Jlil11Fl1 
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15n11~1u1 ruvl1 .Ynurr qiiy1 bb uutJju11~111~ 

®. m11°11'U1ru'Vl1l°i1 K "<il1fl~Wt1 m:1.1~n~ru~.:i1'U,!'U"l 1m-U'1'11b'1'!lli1'6ll\111\i\11'6'll?)n€l6'1~1~'!J€l.:im~'Vl11.:i 
'V'l1ru6lltl 1\91ti1.U~1'U'!Jei.:itl tvcti;no bU'Ubflru61'1"l.t1m1A1'U1ru 

"" 
®. m1\0\'1'U1ru 'Vl11°11 K i;'{1'Vl1''U mru~iJ~ 1'Lln€l 6'1~1~'Vl~1 m.h~ bfl'Vl11:1.1€l ~b 'U~UH1.J1b~ tl1 n'U"<il~ ~ ei.:i bbtl fll°i1 

" v v 

nei6'1~1.:ibb~~~·t.h~bfl'Vlb VfoiJ\91 b"<il'U wi1:1.1« n~ru~'!le:J~~1'WtT'W bb'1~ 1 Vf ?lei \9\l°l~ei..:inur.'lwi1~Hfrh11!'U\9111' 
" 

i;n, m1r\'1'l!1ru'Vl11°11 K n1Vl'U\91 b m -li'Vll"ltJtJ:l.l i;n \9\'1bb 'Vlt.i~'Vlfl.ff t1W1€l'U 1\9\ti 1:iJilmcatl\91bl"1~bb~~n1'Vl'U\91b Vfv11 

b~'!l~:l.l~'UTI (b tl~ti'Ub Viti'll) 1 Vf b llw:mi;'{1 b ~"<ii nei'l! bb~11ii..:it.he..i~~'V'lu'1 tll°l~n'Ul>i'1 b'1'!lfl..:J~'Vlii'1 b~'1J~:l.l~'Ll6Jt1 
" 

cs'.. 1VfVl"<iJ11ru1b1m~ii'Vl~€l'1\91111°l11°11~1'U ''il1fl11f11~e'.i''f'U~1..:iv\'1~ruru1~fl'1..:Jfl'lleJ11~1..:i bdei1"11 K ~1:1.1 
'U QJ QJ 'U 

~wi1cl'1Vl-r'U~1t1 nei?l1'1..:iJ'U "l 1 t1b~eit1~?i~:1.1ei'U..:i1t1il l°i1b tl~t!'Ll bb tl~..:i 1 tl"<il1nl"11 K 1 t1 b~ eim tl\916llei~tl1~m\9111f11 
mnn11 cs'.% ~'U1tl 1\91CJtl1bu'V'11~?i1'U~bfi'U cs'.% mA1mruu-r'Ub~:1.1'Vl~ei~\9ll"11~1t1bbti'1bbl'lmru (1\9\CJhiA\91 cs'.% 

bb "afl 1 Vl) 
er. 1 'Llmru~~-r'U~1~ 1:iJ?l1m111v\'1m1nei?l1'1~1 Vlbbti'1 b?l~"il mm~CJ~b 1m1 'U?{f:1lt:ll11\91mllt1m1:1.1~\91 

'1J€l~~-r'U~1~ A1 K ~1:1.!~~1\911..:i "l ~"il~tl1m1m'Ufl11A1'U1rul°11..:i1'U 1 mil"11 K '1J€l..:Jb~€l'U~\91Vl1tJ~1:1.1€l1~?t't:1Jt:1J1 Vl~el 
1°11 K '1J€l~b~€l'Ll~?i~:1.1ei'U~1t1"il~~ bbti'1bbl?l111"11 K ~1b\9l"il~ill"11ueiCJn11 

b. m1"ii1m1'Llbbl?l~~..:i1\91 1 Vf~1CJ1°11..ij1~ ~1'U~~H'U~1~v\'1 hl' bbl?l~~.:i1\91 ~1:1.1?{ru1m 1 tl ne:i'U?i1'Ul°11~1'Ub~:1.1 
" v v 

'Vl~ei 1"11~1t1~\91~.:i zj~"il~ A1'U1ru1tii' l?lmde:i'V111'Uli1'6lli1111"1116'l\91nei?l1'1.:i zj.:i<iJ1ml"i1'U1 ru'Vl11°11 K '1Je:i.:i b~€l'U~?i~:1.1ei'U~1'U 
' ~1\91,r'Ll "l b llt1~ bb tl'Uei'Ubbti'1 bdeiA1'U1rub1'Llb ~:1.11m Vf'1leiv11rn1:1.1~ n~~ b~e:i~ mcab1'Lln'U6'11.Wn.:iut.h~mru 
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""' ol "'CO: ""'"( ) "' 'U'Vl'Wf.l1:1J~1:wrnml1':iu':i::n1~':i1fl1mliln'Vl':ieJ't.!nfil e-bidding "lleJ @.b 

"~b'il'UeJ'<i1F11viiiN1;1tl'<i~ 1t1°llu~1a.inu" V1mt1 l'l11ii11 'Ul'll'lG'l'O';i';iiJmV1'1elil~'Ul'll'lG'l~ b-if 1 b?l'Uel';i11'11 b ~el 
'IJ ' ' 

1''U~1~ 1 'W fll';ith~iiG'l ~1~'Uel~ mii b U'W~ii?f 1'!..! 1~ b?lt11:U11 l1n t1'\/l 1~ m~Vl'1el'Vl1~ ei'ela.i 1 'W fi"ilfll';i'UeN'Ul'l l'lG'l'O';i';iiJ mVl~elil~ 
'IJ 'IJ ' 

'Ul'll'lG'l~'W~ b-if 1 b?l'Wel';i11'11b~el1''U~1~1 'W fl1';i'l.b~iiG'l~1~'Uel~ mii b 'Wl'l';i11 b~t.11 Nu 
' 'IJ 

fl1';ji1ci1'W 1~ b~ t11:iJ111(?1t1'Vl1~m~V1'1elvi 1~ei' e:iii'lle:i~'Ul'll'l1;ro';i';i:i.J(?l1V1'1ffw ~'Ul'l l'l fl~~fl~11-U1~~'W 1~ bbri fll';j~ 
' ' 

'Ul'll'lG'l'O';i';i:i.J(?J1V1'1elil~'Ul'll'lG'l~~fl~11i1m1:1.J~:i.J.X'W6n't..! 1'W~fl~ru~~~~el1 ud 
' ' 

(@) i!m1:1.J~:i.J.X'W5n'W1m'B~'U1V11';i 1(?lt1~~(?lfl1';j Vl'Wci1'W~~1nm';i fl';j';jiJfl1';j~~1nm';i ~'U1V11';i V1'1e:i~i1 
'U 'I " 'll 'll 'll 

eJ1'W1"il b 'W fl1';i~1 b ilml'W b 'U n"il fll';j'lJeJ~'U l'll'lG'l'O';i';ii!\nlVl1eJ'llel~iJ~'Ul'll°\G'l';i1tlVI~~ i1eJ1'W1"ilVl'1eJ?l1:!.J1';if\ b oUel1'W1"il b 'Wfll';i 
' ' 

'U1V11';i~ (?! m';in"il fll';j'()eJ~'U 1'11'16'l'O';i';ii!(?l1V11el'lle:i~il~'Ul'll'l6'1Bm1t1V1~~ Vl1elV16'l1t1';i1t1 ~ b?1'We:i';i11'111 VI bbnmii bbfl~~ 
' ' 'IJ 

1Vf'U1m ';it>1G'l1(?1 flG'l1~ ~ b~ fl vi ';jeJil fl?l1 'W fll';j'\.J';i ~iifl:ij 1~ ~1 t1 ';j ~'U'U B b~ flVJ';j e:iil flr.=11'1 ~~d 
'IJ 

(tv) i1m1:1.J~:i.J.X'W5fl'W1 m 'll.:ivi'W 1(?JtJ~b U'WVl'WciTt.!1'wVl1~Vl'Wci1u?11ilru V11e:i~ b uuVluci1u 1:iJ~1fl(?ll'l11iJ1''U 
'I 'U 'I 'I v 'U 'I 

~(?l 1'WVl1~Vl'Wci1'W~1 fl(?! Vl1e:i ~~ e:iVlm1t11 V1ru1 'W'U1,;'vi..J1f\'(?JV11el'U1,;'vi:i.JV!1'1l'U~1 fl1n b u'UVl'W ci1'U 1 'WVl1~Vl'Wci1'U?11ii' ru 
'I 'U 'I QJ 'I 'I v 

V11e:iVf1.:iVf 'Wci1'!..!..J'1n1n Vl1e:i b U'W~~elVl'U';iltJ 1 Vlulb 'W'U1,;'vi~1tl(?JV11e:i'U1,;'viiiV11'1l'W'<il°1tl(?l B m1 tJVl~~Vl1elVIG'lltJ';i1tJ~ 
'I 'U 'I CJ 

b?1um11'111 Vlbbnm:i.J bbG'l~m Vl'U1fl1';i(l)G'll(?lflm~~ b~ fl'\/l';ielilfl?11 'Wm';i'\.J';i~:!.JG'l:ij1~~1 tl';i~'U'UB b~ fl'\/l';ielilflr.=11'l~~d 
'IJ 'IJ 

A'111 "~tiei~'U-a1t11Vlru" 1VIV1mt1m1ii11 
'IJ • "' 

(fl) mru~b?l'Wm11'11~ilt:-ifl'll';j~1t1'1ltl11:1.Jnm~V111.:i~b?l'Wm11'11~1t1n'W V1mt1l'l11:1.J11 ~~e:iVf'W zj.:i~e:i 
'U 'U 'U 'I 

Vl'W bn 'LI fll 1 ~el ti G'l ~ ~ ~'U Vl1 b 'W n "iJ fll ';j,r 'LI VI 1el b 'W fl I'\ ';i1?\1'Wl'l1il ~ l'l ru ~ fl';j';j:l.J fll';il 1~1tJfl1 ';i.X ?I(?! b ~'U?l:!.J m ';iU ';i ~fl 11"1 
' ' 
n1V1'W(?l~1V11'u nlil fl1';i'U1~'\.J';i~ bi1VJVl1eJ'U1~'ll'W1(?1 

('U) m ru ~ b?l'W el ';i1l'l1~i1 t:-i G'IU ';i~ 1t1'1ltl ~1ii n'W ';j~Vf 11~ ~ b?l'W el ';i11'11 n'U rn Vf 'U1fl 1';i l'lG'l 11n fl G'l 1~ 
'IJ 'IJ 'IJ 

~ b~ fl'\/l';ielil flr.=1 Vim tll°\11:1.lll ~~eJVl'Wzj~~elVl'Wbn'W flll~eJ tJ6'l~Vl11'Wn'<ilfl1';i,r'WV11el1 'W fll'l';i1?\1'Lil'l1:!.J~ l'lUJ~fl';j';j:!.J fl1'jl1 
'IJ ' ' 

~1 ti m';i.X?l (?! b ~'W?l:!.J 1'11 ';i'\.J';i~ ml"l n 1V1'W 1n~1V11''U n'<il fl1';i'U1~'\.J';i~ bi1VlVl1el'Ul~'llm1n 
' 

(G11) i1m1ii~:i.J.X'W6fl'Wb'W~fl~ru~1'lli'nm~V111~ (@) bbG'l~ (tv) 1(?JtJ~~(?Jfl1';j Vl'Wci1'W~~(?lfl1';j fl';j';j:i.Jfl1';j 
'IJ ' 'IJ 

~~1n fll';j ~'U1V11';i V11el~i1el'1m'<il 1 'Wm';i~1 bilm1u1 'Wn'<ilm';i'llel~'Ul'll'lG'l'B';i';iiJ(?J1 V11elil~'Ul'll'lG'l';i1t1V1~~b lJ'WVl'Wci1u 1 'W 
'U 'U \I 'I 'I q 

Vf 1~Vl'Wci1'!..!?11i1 ruV11e:iVl1.:iVl'W ci1'!..!~ 1 n(?l V11el b lJ'W~~e:iVf m1t11 Vlru1 'W'U1,;'wil1n (?JVl1e:i'U1,;'vi:i.JVl1'1l'W~1fl(?l B m1t1V1~.:i 
'I v 'I 'U 'I v 

Vl1eJVIG'I 1tl';iltl~b.LJ1 b?l'U el';i11'11 b VI bbn mii bbG'I ~ rn Vl'U 1fl1';i I') Gl1\n flG'll.:JB b~ fl'\/l ';ielil fl r.=11'Ufl1';iU ';i~:!.J fl~ 1-:J ~1 tJ';i~'U'U 
ii v 'U 'U 

Bb~flmelilfl6{1'11.:it! V11e:i 1 t!tl't1fl~'Un'W 

fl1';j~l';i~l'\'1bbV1ti.:i fl1';ibU'WVl't..!ci1'W V11m-ll1~elVI'W~.:Jfl~11-ll1.:i~'W'llel.:JA?lm?l V11el'Ul'1';i~~.:i1:iJm';iG'lil~m1~ 
'I 'I 'lJ 'I 'I 

'llel.:J'Ul'll'lfl 1 'W (@) (tv) brn~ (Gl'l) 1 Vl~e:i11b u'Wm';i~1';i.:i\9\'1bb V1ti.:im';ibU'WVl'Uci1'U V11e:im';i~e:iVf'W'Uel.:i'Ul'll'l6'l~~fl~11 
'I 'I 'I 'I 

b'Wmru'Ul'll'lG'l11n1.Uzje:i'Ul'll'l6'l~'WbU'W~~\;]fl1';j VI'Wci1'W~~(?lfl1';j fl';j';jiJfl1';j~~(?lfl1';j ~'U1Vl1';i~bU'WVI'Wci1'WVl1e:i~ 
'I 'I 'U 'I 'U 'U 'U 'll 'I 'U 

~e:iVf 'W 11nt1~1'l'Ubel.:ib lJ'Wm-U'eJ'1m'<iJ 1 'W fl1';j'U1V11';i~ bb Vi'lil1.:i V11e:i bU'WVl'W?i1'WV1'1e:i~~elVf 'W~ bb Vi'lil1.:i'Uel.:iVl1.:iVl'W?i1u Vl1el 
'I 'U 'I 'U 'I 'I 

~QJ OQJ ai ~Q.I OQ.I V I .:i V VI ~.:::..CV OQ.I ~ ..:=:.,Q.J OCLl.d 

rn~vi '<ill fl(?! Vl';ieJ'U 'j~VJ:i.JVl1'1l'W'<il1 fl(?! bbm bbl'1 mru bbG'l ~Vl1.:JVl'W ?l1'W V!';ieJ'U';i~Vl'<illfl(?l V!';ieJ'U';i~Vl:i.JVl1'1l'W'<il 1 fl (?!VJ 
' 

b~m-lle:i.:i 1~b?1'We:i';i11'111 VIbbrim:i.J1 um';i'\.J';i~:i.Jfl:ij'1.:il'l';i11 b~t11nu 1 Vf~e:i11~b?1'Wm11'11V1~el~b?1'We:i.:i1ui!'Wi1m1:1.J~:i.J.X'W6 
'U 'll . 'U 

fl'U1'11:1.J (@) (tv) Vl1e:i (Gl'l) bb~1bb~mru 
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"n1'.ioVl'l"ll'J1'ln1'Hb °li'loV'lJ'.i1fl1mh'lb U'!Ju'.i'.i3J" 'Vim t.1m1:JJ11 rn'.ivl ~b?f'UeJ'.i1ri1'.i1 t.1'Vlti'l 'Vl~eJ'VIG'i 1t.1'.i1 t.1 
" 

m~v'hrn'.ie:ici1-J1~ 61 eJ'm ll'Llrn'.i-rr~61l11-JV1~m ll'LI~u?t'.i'.ifl'Vl~e:i hi bu~ fa rn?t1 VfiJrn'.ibb'll'l-rrm1ri1e:ici1-J bU'Lin'.i'.i:lJ 1 'LI 

fl1'.ib?f'Um1ri1!9le:im:JJ hJ11~~m~vi11~1t.1f11'.i?f:JJt.1e:i:JJn'U V11e:i 1~t.1f11'.i 1Vl61Je:i1VfV11e:i1u11~~1 Vf b'1t.1n1'u V11e:it.1e:i:JJ~~-ru 

b~'LIV1~e:ivi1'"l'leHh1 V11e:iu'.i~ 1t.1'lltJ~'LI1~ 'Vl1e:i 1.if r\'1~'lu'.i~vi13~1t.1 V11e:i'll:JJ'll11~~ 1 oif r\'1~'lu'.i~vi13~1t.1 'Vl~e:ibb?f~-Je:i1m'.i 
' " ' 

eJ'U bum V1~ 'Vl1e:i m~vi1fl1'.ib~1~ t.JVl~~\91 ~'ld 1~ t.1i'i1' 1'1'1U'.i~?f 'lrl~~ ~ bb?f'J'l'Vl1U'.i~ 1t.1'll'Ub 'U'.i~'Vl11'l~ b?f'Ue:i'.i1ri1 
' ' " 

iil1 t.ltl'U 'Vl1m .yjeJU'.i~ 1t.J'lltJ bbn~b?f'UeJ'.i1fl1'.i1t.J'Vli1'l'.i1!'.J 1~bU'U~iJ~viiM1~qjqj1tl'Un'.i:lJ 'Vl~eJ b .yjeJ'Vl~fl b~tJ'lfl1'.ibboU'l-rr'U 
'.i1fl1e:Jci1'l b U'UlJ'.i'.i:lJ 'Vl~eJ b Vle:i 1 Vlbfl~ fl1'.i 1iilb U~!'J'Un'.i:lJ 1~t.1:n1'libU'U1 u1 'UV11'lU'.i~fl eJ'UlJ'.ifl~U n&i 

' 

~~' 

~· ""~1 q 'l" 

4:·~ ~ '!' \1 t''! [CJ 
"C ... ~, ..... .,,.....,......,. ............ ,..,,'*:,..,. -;;,<:;'l 

I '\,.fr,,..<· "<i·~~ .. ::r 

( ·1-(~fi.r .. ~.;~,\1)~~·· 
\ lk ~<'?i:\'~!J~,r,~a) 

~:<\, ;~~i.i~~~~10i~@ 
tl'"t? ~~ <~~;:?! .,~~i'- .?/ <". ·~."'/ 

·.: __ B7 ... ,'-~;;.:;,;..~r::;{'. '/ 
;~~9t:JI -~·:::lz,_.~_,~'~ __ , 

~ 
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belff6'11':itb'U'UVJ11:1Le'Jn!;l1':i'lh::m~':i1Fl1iij1'l oUe'J G>.G>O 
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