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(§). n1';i'tle:J b~'U b ~:u r11-:i1'U ne:i 6'1~ 1-:im:u6" ruru1 bb 'lJ'UtJ1LJ11m 1~tl b ll'UVIU1~'tle:i-:i ~1'U~1-:J~"il~~e:i-:i b~ CJ n~m 
... ... 'U 

.n1CJ b 'Ufl1Vl'U\91 ~o 1'LI tJ'lJ~-!lbb~1'U~~-r'lJ41-:i 1~6'i-:i:ue:i'U-:J1'U-:J1\916'1\91Vl1CJ Vl1n~'Ufl1Vl'Ul9ltl1 tJ bb~1eHLJ~1-:i hli1~'Vl6~ 
'U ' 'U 

"il~b~CJn~e:i-:ib~'Ub~iifi1-:i1'Une:i6'1~1-:i"i11n~1141-:i1~Bn~eJ 1 tJ bbG'l~mru~~-;h~1-:i "il~~eNb~CJrn~'UA'U"il1n ~1LJ~1-:i 1 ~~11 
'U 'U 'U 'll 

~1-:i~ bll'Lil°l« ruru1~'U b~CJ n b~'U A'U"il1mr-r'U~1-:i 119l CJ b ~1 Vl~eJ 1~~nfi1.:11'U'tleJ.:1-:i1\9l~e:i 1 tJ vi~e:i 1 ~~n b~'U"il1nV1~ ntJ 1~n'U 
'U QJ QJ 'U 

Q.J !V I .::ii 

?1qiqi1 bbmbb~mru 

®. m1~"il1 ';iru1f11'U1rub~'Ub ~:UVl~eJG'l \91 bbG'l~ m1'<ii1CJ b~'Ub ~:uvi~e:i b~ CJ n b~'UA'U"il1 n~1LJ~1-:i m:u b~e:J'U 1 'tl'tle:i-:i 
'U 

;;rruru1 bb LJutl1u 111"116~ <)\ e:i-:i 1~1'U m1 ~ ·n"il ?l eJ'lJ bbG'l ~ b ~'U6lle:J'U "ii 1 ni;11i.J n.:iLJtJ1 ~mru bbG'l ~ 1 ~~e:i nl';i~"il1';iUJ1'tle:i-:i?!1i.J n ...... 
-:iLJtJ<j~mrub lJ'U~~'U?l\91 

' 



- (9)~ -

mwrn1'j\J~'IJ11fl1 (~1?11!"l1 K) "il~~e:i-:ifl-:i~~W~'IJ~n1V1'U1?111i. 'LI1'Ubb~1 b~~"il1?11ii~n1V1'U1?111l:u~ruru1 
'I.I 'll QJ QJ 

Vl~e:i.rrnJ1'U1~CJ~b1m~mii11'16l.ltn~me:in 1 LJ bl?lCJ"il~ 1.ff~l?116l.lew1rn116llm1~11911~'\J 111. 'Uoile:i (9).ct .. . 

p (PO) x (K) 

p = 11ml"l1-:i1'U ~ e:iV1i.11 CJV1~e:i11f11!"l1-:i1'Ub llm1~~"il~~a-:i~1CJ1 Vf e'.f~'IJ~1-:i .. 
PO = 11fl1l"l1-:i1'U ~ a'Vli.11c.1~e'.f~'IJ~1-:iLJ1~ii"11'1 V1~a11f11 !"l1~1-:i-:i1'U b ll'U-:i1~ .. .. 

~-:i1~'1.J11i. 'U~ruru1bb~1bb~mru 
Cj QJ QJ I I I 

ESCALATION FACTOR ifloXn~1EJ (( 0/o biJeJ~eJ~b~l.Jf11{)1\JVl~eJ K = . . 
'\J1m-Wii c( % bi'.ia~mb~c.1nl"l1-:i1'U~'U 

..:i1'We:J1\0l1';i V1i11c.1(i-:i~1mf\1';i b'li'U ~vhm1 11~b~CJ'U h-:i'Wtn'IJ1'1 VIB~n Vi~n V1a'U1~6lJ:w • 
8WJ"il'U'VI{ 8mm6lic.1ii ~1d1c.1tl1 h-:imV111 fl61-:i1~17l h-:i-:i1'U ~1 bU'U~'U bb'1~1VfV1mc.1f\11m1ii(i-:i • 

(9).(9) 1 'V'l'lil1bb'1~B1fl11'\J11"il'\J(i~~1m:w'LI"il1V1i.11c.1 bbl?i1~1.h1ii(i-:iV1~mb 'U'1-:i bbfl~1~'\J'\J 1'V'l'lil1.fl1c.11'LI'IJ~b1 ru 

(9).~ LJ1~'U16l.lmmfl11'\J11"il'l.Jfi-:ivimii'LI"51V1L11c.1 bb~1l.h1iifi~1~'1.J'\J\J';i~\J1.fl1CJ 1 'W'IJ~b1ru 

(9).Q1 1~'\J'\Jvl8V1~81~'\J'\J~1C.l~1-:i 61 ~~l?lVl~8~~e:i~"l'U?i1'U6l.leJ~B1f\11 b'li'U vie:i'U~'IJB1n11"1 vl8tl161l 

~1c.11'V'lvh~1V1~'Ubfl~mLJ~LJmml"1 ~1rnfaVl1 "1'1"1 
v v 
0 ~ 0 

(9).c( V11-:i';i~'U1 CJ'U1•1m-:imf\11"il'Urn'Vl1-:i1 ~'U1 CJ'U1.f11CJ'U8 n 

(9).ct ?i1'U'U1~n8'1.J~"il1bll'U~1V1fomm1 bu'W1~?11'U~~l?ln'l.Jmm1 11?1c.1~a-:i~~1-:iV1~e:iLJ1~na'IJ 'W~aiin'\Jm1 
n8~~1-:i81f\11 bb~1lh1ii(i-:i bf\~e:i-:i'<il nJVl~eJbf\~8-:iiie:i nf1~1l1ii1LJ1~ n 8'\JVl~8~1?l~-:i b 'li'U ~ 'V'lVi bf\~8-:ifleJi!oW1 b1?1e:i{ 

d ~ d alv V 

bf\18~~'U'U1 bf\1eJ~u1'UB1n11"1 'Wl?lfli! "'lfl"'l .. 
(9).\u V11-:ibVi'11a'Umfl11 ~'Uti:w ~'U~n vh-:i"i!1nmfl11 bl?lCJ'jB'LJ1l.ibn'LI Q1 b:W\n1 

1ifat~';i K = o.lfil<t + o.<0>ct It/lo + o.<0>0 Ct/Co + o.cto Mt/Mo + o.<0>0 St/So .. 



- ®o -

' 
l!i.@ ~1\J~\J VliJ1CJi1"1 f11c;j6lJ(?l~ti f11d\llf1~U f11dtJ~eJ(?)~YU f11d6lJ~Vl1.J1~\J fl1dbfl~CJtJ~eJt11~ti f11d6lJ~ 

q q q 

- m.1'U\V1-el'\Vlbbii'Ll bzjeJ'Ll ri'G'lei.:i l°l'Uri'G'lei.:i l°l'Ll~'Utl1 l°l'Ll'Vl1'1 zj,:i~ei.:i1ibri~ei.:i~m bFl~ei.:i:WeinG'lLJl)tf&i 

cl'1V1-r'U fl11tll.I ~'U 1 VlVll.11 CJ F111l.l(i.:i fl11tll.I ~'UVl~el'V\11CJVl~e:i16'1\Vl ~'U ~il fl11Fl1'UF1l.I Fltu6'1l.ltl~6lJeJ'l16'I \Vi 
'I 'I 'I q 

~'U I bb6'l~i1.Ueit11V1'U~1fimcHUJ 11l.l~'li°Jfl11'U\VleJ\V1 bb ii'l.J b\Vl!:JboUbFl~eJ'l~ m bFl~eJ.:i:We:i fl'G'lb~eJ 1 m~l.11\911j11'U\911l.I~ 
n1V1'Ll~ 11 b -Um~ m n'U'l1'Ll rie:i6'1~1.:iti'Ll'UV1~m zjeJ'Ll"ll6'llJ1~'Vl1'Ll 

~ .:i d1VI11l.Ifi.:i.:i1'LlLJ1 ~ b.fl 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bbG'l~ SHOULDER 

1-ifm\il-a K = o.mo + o.<0>0 It/lo + o.~o Et/Eo + 0.1€10 Ft/Fo 

1€1.1€1 .:i1'Ll~'Llb~t1.:i VlmCJfi.:i -:i1'U~'W'll'W1~ 1V1ajtl1irn~m1n'Wbll'W.ff'W1 VlblJ'W1~biJEJ'U ~'\.,! 1~ri11iJV1'W1~~e:i.:im1 
1~ t:J1'W-tle:i.:i11.:i1~V111-:i~'W1 V1aj ~~ bb61ll.1~1 tJ~'W~e:i tJ Vl~e:i m1~6ll'U1~~1" 1 bbG'l ~'V\11t:J 1VIb~l.l-tle:i.:i11\li"Jn11ri1'UfJl.I 

fJtu6'1l.ltJ&i6lJe:i-:i16'119J bbG'l~il.rre:i n1V1'Ll\V11fiLJl)tf~1\V1CJ 1 ibri~m~ m bri~e:i-:i:We:inG'l VI~ mb 1-:iri'Ll bbG'l~ 1 VtVll.11CJF111l.111l.lfi-:1-:i1'W 

~'Wvl-:! '!1'W~'Wb5 CJ-:! CJ1bb'W1 Vl1eJ-:J1'U~'W b VI aj~iJ~ fl'l':l-tu~ Fl~ 1 CJ Fl~-:! tl'U b ~ e:i-lJ el'! fl'U fl11 fl \Vi b61l1~~-:l'VlG'l1 CJ6lJeJ-:JG'l1\V1 \91~-:l bbG'l ~ ,, 
Vle:J\1~1tJ1 

1-ifallil'a K = o.~o + 0.1€10 It/lo + 0.1€10 Mt/Mo + 0.1€10 Ft/Fo 
'II 

1€1.m -:11'!..!b1il1::-a::b'IJ~'Vl'Ll V1l.l1CJfi-:i \11m~1~1~bU\Vl~'Uvf11LJ 1~t:J~'Vl1\16lJ'WEJ1t:J 1LJ - fl~'IJ LJ1~mru 
t:Wbn'W ® nfabl.11111 t:Jm1'u-:i1m~1~1~bu\Vle:i1l.l.:irizj-:i~e:i-:i1-rrb'VlF1Uri.ff'W6'1-:i 

q '\) 

1-ii'lillil'a K = o.~c.r + o.<0>c.t It/lo + o.<0>0 Mt/Mo + 0.1€10 Et/Eo + o.<0>0 Ft/Fo 
'II 

m.<0> .:!1'Uel1'Vl1.:i PRIME COAT , TACK COAT , SEAL COAT 

1-iflillil'a K = o.mo + o.~o At/Ao + 0.1€10 Et/Eo + o.<0>0 Ft/Fo 
'II 

m.1€1.:!1'Uel1'Vl1.:i SURFACE TREATMENT , SLURRY SEAL 

1-ifallil'a K = o.mo + o.<0>0 Mt/Mo+ o.mo At/Ao+ 0.1€10 Et/Eo + o.<0>0 Ft/Fo 
'II 

m.m .:i1'Uel1V11.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.<0>0 Mt/Mo+ o.~o At/Ao+ o.<0>0 Et/Eo + o.<0>0 Ft/Fo 

m.~ .:11'1..!~'Jt:l'U'Uf'lel'Ufl~~lbi;i~l.I b'Vi~fl Vll.11 CJt1\1~1tl'U'UF1B'Ufl~~~b.ff b6'1~mVI~ fl zj\IU5~fleJ'U ~1 CJl'l~ bbfl1-:J 

bV1~m?f'WV1~eJl'l~bbm.:im\VlbVl~flfliK1bzje:Jl.l&i\V1 (WELDED STEEL WIRE FABRIC) bVl~flb~eJCJ (DOWEL BAR) bVl~fl8\V1 
(DEFORMED TIE BAR) bbG'l~1eJ!:J~eJ~1-:ll (JOINT) ~'1.Q'1Vfvil.11t:JF111l.111l.lfi\lbbe.i'U~'LlF1eJ'Llfl~l'lb6'1~mvi~n'IJ~b1ruriei 
6'1~'1/111'\.J (R.C. BRIDGE APPROACH) ~1CJ 

1-iflillil'a K = o. mo + o.<0>0 It/lo + o.mc.t Ct/Co + o.<0>0 Mt/Mo + o.<0>c.t St/So 
'II 



- ®<9l -

I ~ Q Q d 10.I ~I d.:::.. ~OQJ 
m.ct .:11'U'VleJ';i~'U1f.l'U1 l°leJ'Um(il b'6'1-;i3.I b 'Vl'6lmb'61~.:i1'U'UeJ'Wn 'Vl:W1 tltl\l 'VleJfleJ'Wm(il b6'f1:W b Vl'61f1611'Vl'j'LJ\l1'W1~'U1 tJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \l1'W11\l1~'U1tJtl1fteJ'Wf1~(ilb6'f~:Wb'Vl~f1 \l1'W\911\91fleJ'Wf1~(il 
.::::., ~ ~.::::., ~ IQJ Q.:::.. ~ .:::ii.:::..~ 

b6'f 1:w b Vl'1 m1\l'j~'l.J1 m..n bb'1~'U1b1um1 \91fleJ61 ~'V'l1'W 'j'J:i.J'Vl\l\l1'W'U eJ'V'l nfle:i'W fli(il b611:w b Vl'1 n bb'1~\l1'W fleJ'W f11(il b611:w b Vl'1 n 

5'W~il1'1.l bb'U'U bb'1~~m~HU~\l1'Wfl~1tlfl~\ln'W b-ii'W \l1'WLieJ~f1 (MAN HOLD) vleJ~eJ tJ611tJ 1 'V111"i''Wvi vleJ~eJtl611tJ h'Hh 
" ~I ., 

bu'\.J(il'\.J 

K = o.mct + o.!§'.Jo It/lo + o.G>ct Ct/Co + o.G>ct Mt/Mo + o.G>ct St/So 

m.b \l1'W bl°l 1.:1'6'1~1.:i l°IB '!..! n ~(il b'6'1~3.I b'VI~ n bb'61 ~.:11'1.J b~ B'W n'U (il ~.:i Vl:W 1 tJ ~\l 61~'W1'\.J fl eJ'W n ~(ii b61~m'Vl~ n 

1fl'j\J61~1\l~1'W11f1fleJ'Wf1~(ilb61~llb'Vl~f1fleJ61~'V'l1'W (R.C. BEARING UNIT) vleJb'Vl~tl:WfleJ'Wf1~(ilb61~:Wb'Vl~f1 (R.C. BOX .. 
CUL VERT) 'VleJtl\ltl11fl1\l61~1\lfleJ'Wf1~(il b61~:W b'Vl~ n bzjeJ'Wtl'\.J(il~\lfleJ'Wf1~(il b61~:wb'Vl~f1 vl1b Vi tl'U b~eJfleJ'Wf1~(il b6'f~:W b 'Vl~ n 

K = o.mo + o.G>o It/lo + o.G>ct Ct/Co + o.!§'.Jo Mt/Mo + o.!§'.Jct St/So 

m.6'11 .:11'1.J bl°l';i .:1'6'1~1.:i b 'VI~ n Vl:W1tl ~\l 61 ~'V'l1'W b Vl~ n6'11Vl'!'Uft'Wb~'Woif 1:w ti'W'W 1fl1\l b 'Vl~ n6'11Vl'!'U ~\91~\lU1 tJ 
"il11"il16tl'Wt91bb6ll1'W61\l b6111 vh~1bb 'j\l6'f\l b6111'VltJ b6111 'Vl'jVJf'ltl Vl~e:i\l1'W 1fl1\lb'Vl~n5tJ~il~m·!tw~fl~1tJfl~\ln'W bb~hJ 

" " ' 11:wfi\l\l1'W~\91~\l b6111fl1\l b Vl~ n611tJ?i\l6lleJ\l m11 V'JYJ1~1 tJ t:.J~ (ii bb vl\l'l.l1~ b 'V11"11 'Vl tJ 

botl'6'i(il';i K = o.!§'.Jct + o.G>o It/lo + o.oct Ct/Co + o.!§'.Jo Mt/Mo + o.cs::'o St/So 
'II 

'Vl3J'J(il~ cs::' .:i1'1.J"UmJ-;i~'V11'1.J 
cs::'. ct .:i1'1.Jl°leJ'Uf1~(il \3.l-;i1~ b 'VI~ f1bb'6l~fleJ'Uf1~(il(il1(ilfl'6\e:i.:i VlmtJfi\l \l1'WfleJ'W n~(il b61~:Wb Vl~ n~~ n?l1'W 6lleN 

b Vl~ ne:ie:i nm bbtJ n r11tJ1ru~1\l'Vl1 n6ll eJ\l\l 1'W~1 tJ 'Vl 1\l1~'U1tJtl1 ~ 'W 'Vl ~ ei m m16tl'G'l 'IJ <j ~ 'Vl 1'W 'IJ <j ~ n eJ'U6lleJ \lb zj ei 'W zj \lil ., 
~ t1Jt1]1 bbtl f1~1 tJ bQ'V'l1~\l1'WfleJ'W f1~(il~\lf1~11 b vi1tl''l.J 

Lotl'6'i(il';i K = o.cs::'o + o.G>ct It/lo + o.!§'.Jct Ct/Co + o.!§'.Jo Mt/Mo 
'II 



K 

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 

= ESCALATION FACTOR 

= ~6llU11\011~'1.J~bt1\01~11'1J6llB.:JUi~b'VlA b'Wb~Buvi%i.:i.:i1'Ubb~~~.:i1~ 
'U 

= ~6llili1\011~'1.J~bt1\01~11 'IJ6llB.:JUi~b 'VIA b 'Ub~Bu\11 bU~6llB.:JUi~n1~11\011 
'U 

= ~6llti11A1iqjb:l.l'W~ b'Wb~B'Wvl%i.:i.:i1'Wbb~~~.:J'J~ 
= ~6llU11\011iqjb:l.l'U~ b'Ub~B'Wvibu~6lJB.:JUi~n1~';i1\011 
= ~6llu11fl11'a~riaa~1.:i (hh1:1.1m~mb~~iqfb:l.l'W~) b'Wb~Buvl%i.:i.:i1ubb~~~.:i1~ • 
= ~6llu11\0111'a~riaa~1.:i (h.h1:1.1b'Vl~mb~~iqjb:1.1u~)1ub~Buvibu~6lJB.:i'IJ1~n1~11fl1 • 
= ~6llU11\011b'Vl~n b'Wb~Buvl%i.:i.:i1ubb~~~.:i1~ 
= ~6llU11\011b'Vl~n b'Wb~B'Wvibu~6llB.:i'IJ1~n1~11\011 
= ~6llu11\011 b 'Vl~mb~'Wb~t:.1uvle-.1~1111 u'IJ1~ b 'VIA b 'Wb~Buvl%i.:i.:i1ubb~~~.:i1~ 
= ~6llu1111bb~'Wb'Vl~m~t:.1uvie-.1~1111'U'\.Ji~b'VIA 1m~auvibu~6lla.:i'\.J1~n1~11\011 
= ~6llu11\011bbBaVlmil b'Wb~Buvl%i.:i.:i1ubb~~~.:i1~ 
= ~6llu11\011bbaaVl~vi 1ub~auvlbu~6lJB.:i'IJ1~n1~11\011 
= ~6llU11\011b\Ol~B.:J~nibb~~'U~nru~ b'Wb~B'Wvl%i.:i.:i1'Wbb~~~.:i1~ 
= ~6llU';i1\011b\Ol~B.:J~nibb~~'U~nru6'1 b'Ub~B'Wvlbu~6lJB.:JUi~n1~11\011 
= ~6llu11\011J1:iJu~b6ll~'Vl:U'Wb~1 b'Wb~Buvl%i.:i.:i1mb~~~.:i1~ • 
= ~6llu11\011J1:iJu~b6ll~'Vl:U'Wb~1 b'Wb~BuvlbU~6llB.:i'IJ1~n1~11\011 • 
= ~6llU11\011viB~b:U'U\1\bt:.1Vi'U b'Wb~Buvl%i.:i.:i1'Ubb~~~.:i1~ 
= ~6llu11\011'Via~b:U'Ul1lbt:.1Viu b'Wb~auvlbu~6llB.:J'IJ1~n1~11\011 
= ~6llU11fl1'ViB PVC b'Wb~Buvl%i.:i.:i1'Ubb~~~.:i1~ 
= ~6llil11m'ViB PVC b'Ub~B'WvlbU~6lJB.:JUi~n'J~';i1A1 
= ~6llu11A1vim'Vl~nmu~.:in~~ b'Wb~Buvl%i.:i.:i1'Ubb~~~.:i1~ 
= ~6llu11A1'Vim'Vl~nmu~.:in~~ b'Ub~B'Wvlbu~6llB.:i'IJ1~n1~11\011 
= ~6llil11m'ViB HYDENSITY POLYETHYLENE b'Ub~Buvl%i.:i.:i1'Ubb~~~.:i1~ 
= ~6llili1fl1'ViB HYDENSITY POLYETHYLENE b'Ub~B'WvibU~6lla.:i'\.J1~n1~11\011 
= ~6llili1A1a1t:.11'V'J~1 b'Ub~B'Wvl%i.:i.:J1'Ubb~~~.:J1~ 
= ~6llU';i1\011a1t:.11'V'l~1 b'Ub~B'Wvlbu~6lJB.:JUi~n1~11\011 



,, 
@). m1rl'T1.nruv11~h K "il1n~1111 m:w~n93ru~.:i1'W-Ll''W61 1moil~1bG'l'll~'1J\J111"111'?11?jne:i?l~1.:i'1Je:i.:im~vi1·N 

-w1ru'1J~ 11?rn1.U:o1'\.J'1Je:i.:Jll ®c:ti;no bllmnru6V1'1 'Wm1r11'1.J1ru ... 
h f111rl1'\.J1ru'Vl1rl1 K ?f 1vt-ru mru~i1.:J1'\.J ne:i 6'f~1.:JV!G'11 c.itl w b.flV11'UJB~1 'Lli1ruru1b~ CJ1fl'U'iiJ~~eN bbCJ f1fl1 'IJ ., ., 

na6'f~1.:Jbb~~~tl1~bflVlb Vlotl\?1b'iiJ'U\111&J~msru~'lJ8~~1'UJ'U bb~~ 1Vl6'f8\?11°1~e:i.:Jn'U6'f\111~1171n1vt'U1?1l1' 
'IJ 

i;n. m11°11'1.J1ruvt1fi1 K n1vt'U1?11mi'Vl~ilc.i&.i i;n ~1bbvtti~'Vln.&'U111a'U 11?1c.ihH1m1-U1?1b~'ISbb~~n1vt'W1?11Vfv11 
q 

b~'lli1'&.i~'U5 (btl~c.iubVlc.iu) 1Vfbll'Ue.i~?f1b~"ilna'U bb~1~~tl1e.iG'l~-wu'1tl1"1runu~1b~'lll°'i~~vtti1bG'l'll?l:w~'W6J'W 
'IJ 

ci'.. 1Vf~'iiJ11ru1b~mvl:wvt~aG'lm11"11fi1~1'U '11m11"11~er-ru41~v11?truru1111nG'l~nuer11{)1~ bdafi1 K 1111:w 
'U QI cu 'U 

~1111?f 1vt-r'U~1'U na6'f~1~J'U 61 b 'Ub~B'U~?i~&J 8'U~1'UiJfl1b ti~ CJ'Ubb ti~~ l tl'11f1rl1 K b 'U b~B'UblJ \?161JB~tl1~ nd\?1111°11 

mnn11 ci'.% 6ft''W1tl 11?1c.itl1bu-w1~?i1'W~bn'U ci'.% mf\'1'U1rut1-r'Ubvl:wvt~aG'11?1ri1~1'Ubb'Gl1bb~mru (11?1c.11~fi1?1 ci'.% 

bb 1n 1 Vi') 

c:t. 1 'Wmru~er-r'U41~ 1~?11&.iTmv11m1na?l1'1~ 1vtbb'Gl1 b6'f~"il l'nm~ c.i~b 1m 1 'W?lruru1 11?1c.i bll'Um1:w~1?1 
'IJ v v 

'1Je:i.:i~-ru41~ rl1 K \111&J~l11".il'i1~6l ~"il~tl1&.i11m'Wf111fl1'U1t\JA1~1'U 1miri1 K '1JB~b~B'U~\?1Vl1CJ\111:WB1~i1'tyty1 Vl~B 
1"11 K '1JB~b~B'U~?i~&.iarn1'W"il~~ bb'Gl1bb~11fi1 K ~111?1'1~i1ri1tiac.in-J1 

b. m1~1m~'Wbb~G'1~~11?1 1 Vf~1c.ifi141~ .:i1'U~er-ru41~v11 hl'bbl'iG1~~11?1 1111:w?lruru11 t1nm.i6'i1'Ufi1~1'Wb~:w 'IJ ., ., 

vt~afi1.:i1'U~1?1~~ zj~"il~l°11'U1ru1~~mda'Vl11u~'1J\J111"111?11?1ne:i6'f~1.:i zj~tJ1m1°11'U1ruvt11"11 K '1JB~b~B'W~6'i~:warn1'Ll 
q 

~d \?1J'U 61 b U'U~ bb U'UB'UbbG-11 bde:i1°11'W1 twb~'Ub ~:w 1m Vl'1Je.Jvl11°111:W\11 f1G'l~ b~e.J~ mi b~'U nu?f 1tl'rnutl1~mru 



beln%'11'.ibb'L!UVl1E.lbelnt'l1'.iU'.i~n'Jm1fl1~1.:i "!ie:i @.@O 

'.i1V01'.i.:11'L!bbfil~b~el'L!b"l.l~~i'u:ij1.:i~a.:ii'uN~"llelUb'Ufl'J111"1111~UnW~el.:i"llV.:i.:11'W~1.:i 
'Vl~elfl'J11lb~ V'Vl1Vfl1Vb 'L!tl1'111'Wflb 'Jf;l1 . . 

tl-a~n1qi-a1roi1:ij1.:ibfil"l.IVi _____ '-l.D .• ~P./_!P)_Ql __ /~.~~---fil.:i1''WVi ___ ~_®.._~~-~J~1A- .. ~-<n>-~-------------· 

@. fl1VL'Wn1'Vl'L!fl kl u 
e'.J-r'IJ41-'.I ;'I 11?)v\'161umn41'1tl'\J m:U'Vl1'1Vl61'N 'i\l~~eN-r'l.Jtl'.i~ tl'Ul°111:U°l11'.i\91'\J nvda'!'lleJ-'.1-'.11'U41'11911:Ub~e:J'U 1 'll~ n1Vl'U~ 
'U QI QI q 

.n1CJb'U'.i~tJ::::b1m hJ~aCJn11 iv tJ 'l!'l.Jn~"il1n1''Ll~m:u'Vl1'!Vlm'l11?)fo:ua'IJ'l1'U CJml'U'l1'U41'lm&J -Ua iv bb61:::: -Ua m 

kl. fl1E.11'Wn1viu~ @ u 
1v.c:9l '11'Ul°l'U'Vl1'l~'U (fl'U'Ll~'Ll) 

lv.lv '11'Ue:i1'Vl1'161fl-r'l 
'IJ 

lv.m '.i1'1'.i:l::'U1CJtl1~1jjtrl11?11°1B'Wfl~l'l (Concrete) 

lv.oc 1vi~'Vl1'16lfl-r'l 
'IJ 

lv.d:'. m1?1.iJ1'1'Vl1'lbb61~611(?1\0\e:J!;'l::::'l/\l1'W~1jjiJm'.iD8-'.ln'Wm'.inm61J1~ 
1v. b ml?l~'Ul'1(?1 (Back Slope) ~1jjiJm'.iDeNtl'Ufl1'.itl~b61l1~ 
1v.bY11 -'.!1'Ll't.J61nviru1 

'IJ " 

lv.~ '11'W'\Jrt n~'U 1~ 
'IJ 

lv.<i '11'U~b61''U b~CJ 1 i~"lltJ(?l hCJ~flbbfl1 
1v.c:9lo 'l1'U'Vl1~v\'11 LJ 

m. fl1E.IL'Wrl1'Vl'W~ m U 
' ,, 

e:iumrum-llb.Jm'.i~l?ll'1'11 'l"J.W1bb?1-:1!;'111-:i bbri~ 1 'l"J61trnu1ru'i\l'.i1"il'.i vm1'Ll'Vl61a~ 1 'V'Jvh 
' "" 



tJ'Vlti£J13.J~13.JbeJfllii11tl1~n1~~1fl1Bb~fl'Vl'rn'Wn~ (e-bidding) iie:i @.b 

.. ~ b~'UeJ11fl1iliiie.i~tJ -a~ 1t1oZJ.U~111n'W,, viii1 CJm1ii11 'Uflfl"u11ii~1vi~ei-w ~'U flfl".yj b-U1 b?i'U ei11fl1 b~ ei 
'U q q 

-r'U ~1.:J 1 'W f11'Hh~l.!"~1.:J'1J8.:J ml! b \J'Ue'.Jii'G'i1'U 1~ b~CJ 1frJ1 b~ CJV\ 1.:J~1.:J'Vl~8Vl1.:J Bell! 1 'W n\l f111'1J8.:J'U fl fl"l511ll ~1'Vl~8tJ ~ 
'U 'U q 

'Uflfl"~'W.yjb-U1b?i'Wm1mb~ei-r'U~1.:i1'Wm1tJ1~ii"~1.:i'1lei.:imii1'Wm11b~CJ1n'W 
q 'U 

m1il?i1'U 1~ b~ CJ 1JJ111~ CJV\1.:J~ 1.:ivi~e:ivi1.:i-5e:iii'1l B.:J'Uflfl"u11ii ~1'Vl~ffw ~'Uflfl" ~.:i ff~ 11-U1.:i~'U 1~ bbrl m1~ 
q q 

'Uflflmffjiimvi~eiu~'UAA~~.:i n~11i1A11ii6"it~'W 6ni..! 1 'W~ n~ru~ ~.:i~ei 1 u-d 
q q 

(®) iim1l.!6"ii~'WBn'W1'Wb:S.:i'U~vi11 faCJe'.J~~m1 Vi''W?i1'Ue'.J~~m1 m1l.lm1e'.J~~m1 N'U~vi11 vi~eie'.Jil 
'IJ q 'U 'IJ 'IJ 'IJ 

e11'U1'0J 1 'Um1~1b \J'U.:i1'U 1 'Wn\lm1'1Je:i.:i'Uflfl"u11l.J~1vi~e:i'1Jei.:iti~'Uflflm1CJwd.:i ile11'U1\lvi~e:i?11m1t11.ffe11'U1\l 1 'Wm1 
q q 

'U~'Vl11~~ f111 n\l f111'1J eJ.:J'U fl fl" 1511l.!~1'Vl~ eJ'1J eJ.:JtJ~'U fl fl" a m1 CJ'Vl~.:J 'Vl~eJ'Vl" 1 CJ11 CJ YI b?i'U B11fl11 Vi' bbrlml.J bb"~ e'.J 
q q " 

1 Vi''U~m1~m~nm.:ia b~ nvi1e:i\J n?t1 'Wm1tJ1~ii"~1.:i~1 m~'U'Ua b~ nvi1e:itin&1fl~ .:itl 
" 

(~) iim1l.!61'ii~'U~n'U1 'Ub ~.:ivi'U 1~CJ e'.J b lJ'WVi''UG'i1'U1 'WVi'1.:iVi''U?i1'U?11ilru vi~e:ie'.J btJ'WVi''U?l1'W1&.i"il1n~fl11ii-r'U 
q 'U '\ 'I QJ 'U q 

~~ 1 'WVi'1.:iVi''W?i1'U"il1n~ vi~e:ie'.1'1e:iVi''U11CJ 1 viru1 'U'U~~wil1n~vi~ei'U~~vil.J'Vl1'1l'U"il1n~ b tJ'UVi''U?i1'U 1 'WVi'1.:iVi''W?i1'U?11ilru 
, 'IJ q QJ q q QJ 

vi~e:iVi'1.:iVi''U?l1'U "il1n~ 'Vl~e:i b tJ'We'.!'1e:iVi''U11CJ1 viru1 'U'U ~~vi"i\'1 n-~vi~e:i'U~~Vll.J'Vl1'1l'U "il1n~ 8 m1CJ'Vl~.:ivi~e:i'Vl'G'l1CJ11 CJ-vi 
, 'U q QJ 

b6'i'Wm1A11 Vi' bbrlml.l bb"~m Vl'U~m1~m~nm.:ia b~ nvi1e:i\Jnil 'W m1tJ1~l.!"41.:i~i'd m~'U'Ua b~ nvi1e:iu n~A~.:itl 
'U 'U 

1"1111 "~t'ieJVfu11t11 'Viru,, 1 Vi''VlmCJfl11ii11 
'U • ., 

(n) mrue'.!b?1'We:i11A1Yliit:-J"tJ1~ 1CJ'1lu~1l.ln'U1~'Vl11.:ie'.lb6'i'Um1A1~1CJn'U vil.!1CJA11l.!11 e'.!5eiVi''U ~.:i5ei 
'IJ cu 'IJ q 

Vl'Ubn'W n11~e:i CJ"~~ ?i'UVJ1 l 'U n\l m1tT'U'Vl~B l 'U B ~ 11?i1'U~ 1l.l~ fl ru~m1l.l m111~1CJf111~6'1~ b ~'U6'illl"l11U 1 ~ f111"1 
q q 

n1'\ll'U ~?hvi-r'U 11\In11'\J 1.:i u1~b.f1Vl'Vl~e:i'U1.:i'1J'U1 ~ 

('11) n1ru e'.J b?i'U 811A1Ylii [:.J" tJ 1 ~ bCJ '1!U ~1l.J n'W 1~'Vl11.:ie'.J b?i'U B11fl1 O'U m Vl'U~fl11 ~ 'G'l1~ f1" 1.:J 
" 'U " 

ab~ f1Vl'rntl fl~ 'Vll.!1 CJ fl11itl1 e'.J5e:JVJ'U~.:JnBVl'U bn'U n-J1~e:i CJ" ~Vl1 l 'Un"il f111tY'U'Vl~8 l 'U e) ~11G'i1'U~1ll~flru~ fl11ll m1-J 1 
'U q q 

~1CJf111~?i~b~'W?il.lm1tJ1~m1"1n1'Vl'U~~1'Vlfon"Jf111'U1.:JU1~b.f1Vl'Vl~B'U1.:J'1l'U1~ 
q 

(bn) iiA11ii6"ll~'U~n'W1'W~n~ru~1'1l1n'W1~'Vl11.:i (®) bb"~ (~) 1~CJe'.J~~m1 Vi''WG'i1'Ue'.J~~m1 m1llm1 
" q 'U 

e'.J~~f111 e'.J'U~'Vl11 'Vl~Be'.Jiiel'1'U1\l b 'U m1~1 btl'U.:J1'Ul 'W n\lf111'1JB.:J'Uflfl"l511ll~1 'Vl~8U~'Uflflm1CJ'Vl~.:Jb tl'WVJ'W?i1'Ul 'U 
'U 'IJ 'U q , q 

Vl1.:JVl'U ?f TU?i1iJ illVl~e:JVl1.:JVl'U?f 1'U"iJ 1 n~ 'Vl~el b tl'Ue'.J'1eJVl'U11 CJ b 'Vl tUb 'U'U~~Vl"i\'1 n ~'Vl~e:J'U ~~Vlll'Vl1'1l'U "iJ 10~ B fl11 CJ'Vl~.:J 
q CV q 'IJ q QJ 

Vl~eJVl6'l 1 CJ11 CJ~ b oU1 b?i'U €!11m1 Vi' bbrl mii bb" ~ m Vl'U ~ f111~"1~f1"1.:ia b~ f1Vl18tl f1 ~1 'W f111 'lh ~ii" -:5' 1.:!~1 CJ ';i~'U 'U 
'U 'U 

ab~f1Vl1BtJf1~A~.:Jd 'Vl~B b'ULJCJf)~'Un'U 
m1~11.:i~1bb'Vl'li.:i m1bD'WVJ'U?i1'W vi~m-U15e:ivt'U~.:in6111.LJ1.:i~'W'1Jei.:il°i?tii1?1 vi~ei'U~1~~.:i1&.i'U11"'Ll~.n11~ 

q q 'U 'I q 

'1JeJ.:J'Uflfl'11 'U (®) (®) bb~~ (bn) 1 Vi'5ei11b ll'Um11?111.:i~1bb'Vlu.:im1btJ'UVJ'W'~1'U vi~eim1'1eiVi''U'1leJ.:J'Uflfl"~.:im=h1 
q , 'I q 

1'Umru'UAfl"1~ Hfzjei'U AA"~'Ub \J'Ue'.J ~~m1 Vi''U?i1'Ue'.J~~m1 m1ll m1e'.J~~m1 e'.J'U~'Vl11e'.J b tl'UVi''U?i1'Uvi~e:ie'.J 
q q 'IJ q 'U 'IJ 'U 'IJ q 'U 

5eiVi''U 1~CJ.yj~'Ubei.:JbtlmTI off e11'U1'0J 1 'U m1'U~'Vl11~bb VJ\! ~.:i 'Vl~ei b lJ'UVJ'U?i1'Uvi~ei~'1eiVi''W~ bb Vi''OJ~.:i'1Je:i.:iVi'1.:iVi''W?i1'U 'Vl~ei 
, 'U q 'IJ q q 

.O.V O Q,.I d .O.QJ 0 Q.J ii I ail ii ii I d .c:i.Q..I 0 V d .O.Q.J 0 QJ d 
'U1~Vl \11 n ~ vi 1e:i'U 1~vi iI'Vl1'1l'LI"il 1 n ~ bb611 bb~ mru bb" ~vi1.:i'Vl'U?i1'U vi1B'U1~vi \11 n~ vi1ei'U 1~viii'Vl1'1!mn n ~vi 

q 

b~ m-llei.:i 1~\?i'Um1fl11Vi'bbnmii1 'W m1tJ1~ii"~1.:im11 b~ CJ1 n'U 1 Vi'5ei11e'.J b?l'UB11fl1'Vl~ei e'.J b?i'Ue:i.:i1'UtT'Wilm1ii 6Yii~'U 6 
'U 'U 'U 

n'U~1ii (®) (~) 'Vl~e:i (bn) bb~1bb~mru 



' ' 
"m1.U~"ll11.:inTrn°!l.:i.U'LI11f11Btl1.:ibU'U5113J" 'Vld.l1tJm1d.l11 fl1"jVi~\6'l'UeJ"j1fl1"j1tJ'Vlti.:i Vl~B'VlG11tJ"j1tJ 

'\J 

m~v1'1fl1"jeJcl1.:i1~ 61 eJ'Ub ll'Ll fl1"j-il~'ll11.:i'Vl~m ll'Ll'e1l.JG'f"jifl'Vl~B 1ilbll~ 1B mG'f1 Vi':Wm"jbb 'll.:i-i!'U"j1fl1eJcl1.:i b ll'Ll u1"jd.J1 'Ll 

m1bG'f'Um1m~eJmd.l 1il11-;u~m~v1'11~tJfl116'ld.ltJBd.ln'Ll · Vl~B 1~tJfl111vt'!JB1Vl'Vl~B-r'U11-;u~1 Vi' b~tJn-r'\J Vl~BtJBd.1'1~-r'\J 

b~'U'Vl~Bvi1''V'l~~'U Vl~BtJ "j~ 1tJ"llti~'Ll1~ Vl~B 1 in1~.:itJ1~vi~~1tJ Vl~B'lld.1'1111-;u~ 1 ofln1~.:itJ1~vi~~1tJ 'Vl~mbG'l~.:imm"j 
' '\J ' 

eJ'mum V]-;u Vl~Bm~v1'1m11~ fa tJVl'1~~ ~.:id 1~ tJ:W1~titJ"j~G'f .:iri~-;u~ bb6'l1.:J'Vl1tJ"j~ btJ"llti1 'U1~Vl11.:i~ b6'l'LleJ11m 
' ' '\J 

~1tJfl'U Vl~m ~eJtJ1~ btJ61Jtl bbri~ b?l'U eJ"j1fl1'nCJ'Vlli.:i11tJ1~bU'Ll~:W~vi~v1'1~nn111n'\J md.l Vl~Bb ~B'Vl~m~CJ.:if11"j bb 'll.:i-LJ''U 
~ ~ ~ ~ 

"j1fl1Bcl1.:ib tl'Uu11d.l Vl~m~B 1Vi'bn~m11~b tJ~CJ'\Jmd.l 1~CJiJ1-db tl'U 1 tl1 'Uvi1.:itJ1~nB'\Ju"jn-;utJn~ 
' 



- \vb']) -

ii .d Gld 
'l.J';j~n1wi';i1f11~1.:ib%'16ll'Vl _____ ~_n._eb/_@_~ __ /~©R~ ___ %l.:i1'U'Vl ___ <P>_®-_~~-~1~~---~-cn>-~-------------· 

.mtJ 1'Ur\'1V1'U~'j~ti~b1~ 1 _______ -------~---------- ___ 1'U i!'Ut1'~1il1n1'U~.:iin~1 'U~ ft! ft!1~-r'U ~ 1.:i"il~~ei.:i~~v\'1 

bbe.J'U fl1'jvl1.:11'W G'i.:i 1 VI e'.!'1141.:i \9l 'j1':\J6'1 B'U bb~ ~ bbe.J'W fl 1'jvJ1.:11'W ~.:Jfl~11c;)a.:i1~-r'U fl11il b ~'U"lJB'U':\11 ne'.!'1141.:i na'Ulii .:!':\I~~.:! 
~ ~ 

~8vl1.:11'W1~ 

bbt:-1'U fl1 'jv11.:i1'U ':\} ~ cJl ei.:i bb6'1 ~.:ii;,°1 ~'U .&'U \91 au bb~~"li1.:ib1~1~':\l ~v\'1.:i 1u bbl?i ~ ~'j1tifl1'j\911~~rt!rt!11 VI 
fl'jLJt11u'1l~ b':\l'Ubb~~ b liu 1 LJ1~ 1~ m1u~.:iviii~cJle:i.:i bb~1b6'1~"1u~u'jclmti1un1viu~b1m 

~ 



be:im11-abb'UuV11me:in%11-atJ-a::n1~-a1A1~1\l~1t.J15m-a'Vl1.:i~h~n'Vl-ae:iiJn~ oifo <0>.<0>~ 

tJ-a::n1~-a1A1~1\lb~61J~-----~-n._~p/_!0_>_Q) __ ~-~~---~\l1''U~ ___ @~_J,~_~J~1A---~-~~-------------· 
' v 

bb'\J'\Jbb~'UU1t.J'IJ1~6lJ1?i'ii~'W6\l1'UmJG'l-r1\l Vi~~'U41\l':il~l'i'e:i\l~~v\'1bb~~~~~\lmiiii~ fl1ii. 
'U 

.dOJ.d d QJ 

biJ€Jd'UVl ®® iim1fliJ ®ctct@ bb~~Vl 'U1.octoct/1®ITTI ~\l1'U ®~ ilf111flil ®ctct@ 

I 
0 ~ ~ 

fl1'Wn~1'Wbb6lJ1{J'Vl1~Vf'r;:t1{)~1n'Vl G) n'ja.J'Vl1~Vf'r;:t1{) 

~.tl111~1h"I eJ.biiei.:i '1.~1n 

I V .<:::i.. I o.J 

\l1'Uf1B6'111\lb'WiJ6lJB\l':il11':il11~~'\J.fl1fl Vl1\lVl~1\l'VllJ1t.Jb~61J (9)0(9) ~B'Ufl1'\JfJil o®oo 

~B'U tl1~'\J - flt.J'IJ':i~~ ':i~VlrJ1\l f1iJ.®\!JHnoo ~ flll.~bn+~oo tl~mtl..l\l1'U @ bb'\A\l 
' 'U 

(@.boo flll.) 

"' e.Jfl1'Ufl3N1'U ... ' 
"'' "' e..16!l1t.Je..lfl1'\Jfl11 ... ... ' 
"'' "' e..16!l1t.Je..lfl1'Ufl11 ... ... ' 

Vlll1t.Jb'VI~ ~~'U41\l':i!~l'i'e.i-:i~~v\'1-U1t.Jtl1~6lJ1?i'ii~'W6#\-:in"G'\11bb~~~~~\lU1t.J 61J'W1~hh1-eit.Jn11 ~.~o x m.bo bilm 
'U 

(~'UU1t.JaJ1b~'W ~1'Vitl'.:iaeJa61l11) ru ':il~b~iilX'Wbb~~':il~~'WG'l~61JeJ\l\l1'WrleJG'l-r1-:ie.i~1-:iueit.J ® 6lJ~ 1~t.J1Vf ~fl'J'\Jflil\JTW 
'I , 'l 'I cu 'l 

b tl'W~ fl1Vl'U~':il ~~ ~~\l bb~~\111 b tJ'U f11'j 1 Vf bb~1 b'G'l~':i! rleJ'U~\lilffvl1\l1'U 
'U ' 



d "' ' b~el.:I n1~1il1.:l"ll1.:1 
ii d a1d 

tl~::n1~~11"111il1.:ib~"tl'Vl ..... ~.o..,e.bl.@.li!l .. flti.<n.li!l ... ~.:i1u'Vl ... ®.!el.~~-~1\:J'.l,,c! ... ~.~i!l ............. . 

m 1:JVl~-:t"ll1n 1~iJ f11 'j'1-:t'Ll111~ i,1mn~1-:i bb~1 Vf 111~-r'\J~1.:i bm.:i1'Ll~.:ivi11~vi~mbl?i'\J1.:i?l1'U~111~ ruru11 tl~1.:iotl1.:i 
v v 'U v v 

1VIN~'Uv\'18 n'Vlei~vi~.:i b 1'Ll bbl?i rn'j41.:iotl1.:i.:i1'U bbl?i'\J 1.:i?l1'U~1~·fo e:i'Ll ru1 ~ b ll'Llviu.:i~ e:i"IJ1 nN1141.:i bb~1 f11'j~ N1141.:i 1~ 
'U q QJ 'U 'U 

e:J'Ll ru1~ 1Vf41.:iotl1 .:Jbb~'\J1.:i'G'l1'U~.:i nG'\11J'U 1JJ b lJ'Llb vi~ 1 VI N-r'U41.:ivi'1 ~~'Ll"ll1 nri1111-r'\J ~~6lJB'\JVl~B~'Lln~vi°l! 1~m11 
'I QI 'I 'U 'I 

~ru ru1 bb'1~e:l-r'\J ~ 1-:i"ll ~ ~.:i ri .:i~ e:i.:i-r'\J ~ ~ 1 'Ll m111 ~~ bb'1 ~m111LJ'j~111'Vl b~mG'i e:i'1Je:i.:iN-r'\J~1.:i"ll1.:ivi~e:i'lle:i.:i~1 bb 'Vl'Uvi~e:i 
QI v 'U 'U 

G1n41.:i'lle:i.:iNfo41.:iotl1.:iJ'Ll'Vlnth~n11 
'IJ 'IJ q 

m&~-r'\J~1.:i 1 LJ~1.:iotl1.:i.:i1'Ubb~'\J1.:i?l1'U l~ 1:Je.!1tl'Ll1"111111 'U111rivi~.:i ~-r'\J~1.:i~e:i.:i-tl11~~1LJ-r'\J1 vtbbnN11~1.:i 
'IJ 'IJ 'IJ 

b lJ'Lllii1'Ll1'U b~'Ll 1 'Lle1m11'e:i m~~-----~-~.c~~fl.~ . .;i} ..... 'lle:i.:i1.:i b~'Ll'll e:i.:i.:i1'U~~1.:iotl1.:i~111G1 qiqi1 ~.:id1JJ~~~'Vl6~11~1.:i 1 'Ll rn1 

'\Je:im~n~qiqi1 



- mo -

be:Jnt=11'abb'L!'UVt1me:int=11'a'll'a::n1~'a1fl1~b~n'Vl'ae:Jiln~ ii'e:i G>.G>b 

bie:i'Ll1"llm'a1\i1t.1f'i1.:i1'L!e:l1V11.:i 
ii d QJd 

'll'a::n1~'a1m1il1.:ib(;l"ll'Vl _____ y_i_o_._eb/_@_C!l) __ /m«.lP.rnl ___ (;l.:i1'L!'Vl ___ \0)_<¥l_~ll-~'.1r.J'.Y ___ ~-~-in'-------------· 
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