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Aru ~:wu~'1Jel.:i1~~ir'U 1 bb'1~i1-if el n1V1'W~15md11:w d1:w~.:ii1 fl1'j'IJ ~er~ Lb tl'W 1~EJ1off Lfl~el.:i~ m bfl~el.:iijel fl6'1 , , ' 

b ~el 1m~:IJ1\9l'j:01'W1911:w~ n1V1'W~ 't 1 b ~'Ub~EJ1nrn1'Unel~~1.:iti'U'UV1~m ~el'U6ll61U'j~Vl1'U .... 
~.:id1~'j1:1Jfi.:i.:i1'UU'j~bJlVl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb61~ SHOULDER 

boll'6'1\9l'a K = o.rno + o.G>o It/lo + o.a::o Et/Eo + o.~o Ft/Fo 
'\J 



- b -

l!l.l!l .:i1'U~'Wb'irN vtmv~~ ~1'U~'W'V'lJ1(i) 1 vtqjt11mb~mn'Wb U'U~'W1 ~\lJ'Wwbum.J "il'W1~m1lJvt'U1~ 
~eJ~n1d 1(i) tJ 1 'W~B~11~d~'Vl11~~'U1 'Vlaj"il~ bb61JlJ~1 ff~'U~eJtJ 'Vl~Bm1(i)'V'\.J1(i)~1~ 1 bb'1~Vld1tJ1 ~ b~lJ~B~11~ 
i'.lmdmurilJriru~lJu&i'Ve:i~1~(i)bb'1~i'.l.Ve:i n1vt'W(i)15'lJ nu&\1(i)ti1 off bri~e:i~~ m bri~e:i~:Wmrn vt~mb d~ri'U bb~~1 ~ , , , d.J 

vtmvri11lJd1lJ~~~1'U~'U~~ ~1'U~'U b~v~ v1 bb 'U1 'Vl~e:i~1'U~'U 1 vtql~il~ n'ljru~ri~ 1 vri~.:in'U b ~e:iue:i~n\i md 
' " Q.I Q.I Cit. ti 0 0 

f1(i) b61J1~"v'MV1'11tJ'VeJ~'11(i)\P\'1~ bb'1~Vle:i~m'U1 

1"1i6'1VJ';i K = o.C('o + o.l!lo It/lo + o.l!lo Mt/Mo + o.l!Jo Ft/Fo 
" 

l!l.m .:JTtWil1~';i~bU~~'U vtmvfi~ ~1'Ub"il1~d~b{j(i)~'U~11'lJ d~tJ~Vl1~'V'UEJ1tJ 1'lJ - n~u 'lJd~mru 
1ilbn'U tv nfablJ\Pld vm1'U~1'Ub"iJ1~d~bD(i)e:i1lJ.:ifizj~~e:i~1.ubviriuri.&'U~~ 

' " 
1"116'1~';i K = o.C('cf: + o.G>cf: It/lo + o.G>o Mt/Mo + o.l!lo Et/Eo + o.G>o Ft/Fo 

" 

d 
'Vl3J'J(i)Vl GTl .:11'YV11.:J 

m.G> .:11'Ue:lTVl1.:J PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.C('o At/Ao+ o.l!Jo Et/Eo + o.G>o Ft/Fo 

m.l!l .:i1'Ue:l1vi1.:i SURFACE TREATMENT , SLURRY SEAL 

K = o.mo + o.G>o Mt/Mo + o.mo At/Ao + o.l!Jo Et/Eo + o.G>o Ft/Fo 

m.m .:i1'Ue:l1vi1.:i ASP HAL TIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.G>o Mt/Mo+ o.C('o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.C(' .:11 'U e:J 'Hl'U'U fl ei 'Un 'i~ b6'1~3J b 'VI~ n vtm ti fi~~1 fl'U'U fl B'U n~ \P\~1 .ff b~~lJ b 'VI~ n zj ~'lJ d~ n e:iu ~1 ti 
\Pl~bbm~b'Vl~f1b~'U'Vl1eJ\Pl~bbm~m(i)b'Vl~f1f)~1b~eJlJ&i(i) (WELDED STEEL WIRE FABRIC) b'Vl~m~e:iv(DOWEL 
BAR) b'Vl~f1fil(i) (DEFORMED TIE BAR) bb'1~';ieJtJ~eJ~1~ 1 (JOINT) ~~.Q'1~vtmtim1lJd1lJ~~bb~'U~'U 
fleJ'Uf1~\Plb~~lJb'Vl~f1'U~b1rurie:i~~'l"j1'lJ (R.C. BRIDGE APPROACH) ~1t1 

1-!'fom K = o. mo + o.G>o It/lo + o.mct: Ct/Co + o.G>o Mt/Mo + o.G>cf: St/So 
" 

('W1tJYlAvr J Lvt~e:i~n"1mruriru ) 
,,., 0 , ' 

r~ B 1'Ll1l'.Jf11dbb'll'N'Vl 1w1m~mnV1 (9) 
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I ~ <d .c::::t. Q 1G./ ~ I .tj Cito G 

m.ct' .:!1'U'VlB'a~'U1tl'U1flB'Un'a\Jl b'G'l'a~b'Vl!;!nbbf;l~·nuueivm Vll..11tltl\l 'VleJfleJ'Um\Jl b~'al..lb'Vl6'1fl 

~01Vl-r'll \l1'U 'a~'U 1tl J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \l1'U 'a1\l'a~'ll 1 t1tI1 
.:::ii Cito d ..:;ii Cit. d ~ Q ~ IQ.J 

AeJ'Ufl')\Jl b~'al.J b Vl6'1 fl \l1'U~1~AeJ'Uml'l b~'al.J b'Vl6'1fl')1\lW'IJ1tl'U1bb6'1~'\J'ab1fiJ6'11~AeJ~~~1'U 'all.J'Vl\l\l1'U'U el~fl 

riei'Un~l'l b~~l..lb Vl~n bb6'1~\l1'UAeJ'Ufl~l'l b~~m Vl~fl~'LI~ii'atJ bb uu bb6'1~~ n~ru~-:i1'Uri~1t1ri~-:in'U b~'U -:i1'Ui.Jei~n 
'IJ 

(MANHOLD) viei{eit1~1t1l'Vl'aPl~v'i viei{eit1~1t11vJvh bU'U~'U 

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

m. b .:11'\.J bfl'a.:!'6'1~1.:!flB'Ufl°il'lb'G'l~l.Jb'Vl~flbbf;l~.:!1'Ub~B'Utl'U\Jl~.:! Vll..11tl~.:! ~~~1'\.Jflel'Ufl~l'lb~~l.J 
b'Vl~fl lA'a\l~{1-:i~1'U'a1flAeJ'Ufl~l'lb~~l..lb'Vl~flfleJ~~~1'U (R.C. BEARING UNIT) vim'Vl~tll..IAeJ'Ufl~l'lb~~l..l 

"' 
b'Vl~fl (R.C. BOX CULVERT) VleJ'1-:itl11m-:i~{1\lfleJ'Ufl~l'lb~~m'Vl~fl bzjeJ'Utl'Ul'l~\lfleJ'Ufl~Mb~~l.Jb'Vl~fl vi1 

K = o.mo + o.G>o It/lo + o.G>ct' Ct/Co + o.ooo Mt/Mo + o.ooct' St/So 

m.6'11 .:i1'U bfl'a .:1'6'1~1.:i b 'Vi~ n Vll..11 ti fi-:i ~~~1'\.Jb Vl~ n611V1-ruri'U b~'UoLJ1l..ltl'U'U 1ri 'a\lb Vl~ n611V1fo~~~\l 
u1 ff~'a1"il 'a'llil ~ bb 'lll'LI~ -:i b~11 vJvh bb "j -:i~-:i b~11'Vl t1 b~11YI"jYJ1"1tl Vl~ei-:i 1'U 1m -:i b Vl~ n~'U~iJ ~ n~ru~ 

'IJ 'IJ ' 

A~1 tlfl~\ltl'U bb(;)1~J'a1l..lfi\l\l1'U~~~\l b~1 lfl'a\lb Vl~fl~1t1?f \l'lJeJ\lfl1'a 1 vJvh~1m..J~M bbvl\lU'a~b Yll"11 Viti 

betl'G'l\Jl'a K = o.ooct' + o.G>o It/lo + o.oct' Ct/Co + o.lflo Mt/Mo + o.<i:'o St/So 
" 

<i:'.ct' .:i1'UP1B'U n~\Jl 1~h'rnb 'VI~ flbbf;l~flB'U n'i1J1~1 ~flf;leN Vlmt1fi-:i \l1'UAeJ'U n~M b~~l..l b Vl~ n~~ n?i1'U 

'll ei-:i b Vl~ n eiei nm bbtl nr\'1'U1ru(;)1-:i'Vl1fl'lleJ\l\l1'U ~1tl Y11\l'a~'U1mJ1~ 'LI Vl~eimri1 'a'lJ6'1tJ 'a~ Y11'UtJ 'a~ neiu'll ei-:i 

boU'G'l\Jl'a K = o.ei:'o + o.G>ct' It/lo + o.lflct' Ct/Co + o.lflo Mt/Mo 
" 

ct5 
('U1tJ'VWi~'a b'Vl~'El\lnfitn t\.!Y)r.J~ 

" ~tl1'Ll1EJfl11bL'lJ1\l "l11 V\'.;11'1"11fY;1 <>l 
'IJ 
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- w: -

= ESCALATION FACTOR 

= ~"!J\.i11f11 ~'U~lnfl~11 tl"1Je:i .:ith:m11\Pl b 'U b~e:i'U~6i.:i.:i1'Ubb~6'1::.:i1~ .., 
= ~"!J\.i11f11 ~'U~lnfl~11 tl"!le:i .:ith:: b'Vl!Pl 1'Wb~e:i'U~bu~611e:i.:itl1::n1~11m .., 
= ~"!Jt.i11fl1~b:W'U~ b 'Ub~el'U~6i.:i.:i1'Ubb~6'1::.:i1~ 
= ~"!J\.i11f11~b:W'U~ b 'Ub~eJ'U~bU~61Je:i.:itl1::m~11m 
= ~"!Jt.i11fl11'1~rie:i'1~1-:J (h.h1:wb 'V!~nbb6'l::~b:W'U~) b 'U b~el'U~6i.:i.:i1'Ubb~6'1::.:i1~ • 
= ~"!J-U 'a1fl11&i~ nei&i~1.:l <'t:Un:w L'VI~ n LL'1::~ IJJ'U!Pi)1 'UL~tl'U~ LU~61ltl .:i•th::m m1 fl1 

= ~"!J\.i11f11b'V!~n 1 m~e:i'U~6i.:i.:i1'Ubb~6'1::.:i1~ 
= ~"!J\.i11f11b'V!~n b'Ub~eJ'U~bU~61Je:i.:itl1::m~11fl1 
= ~"llt.i11fl1 b'V!~nbb~'Ub~f.J'U~~~l'l b 'Utl1::b 'Vl\Pl b 'Ub~e:J'U~ 6i.:J.:J1'Ubb~6'1::.:J1 ~ 
= ~"!J\.i11f11 bb~'U b 'Vl~m~v'U~~~l'l 1 'Utl1::b 'Vl!Pl b 'Ub~e:i'U~ bU~611e:i.:itl1::n1~11fl1 
= ~"!J\.i11f11 bbe:i6lw6'l'Vi b 'Ub~e:i'U~6i.:i.:i1'Ubb~6'1::.:i1~ 
= ~"!J\.i11f11 bbe:i6lw6'l'Vi b 'Ub~e:i'U~bu~611e:i.:itl1::n1~11f11 
= ~"!J\.i11f11 bfl~e:i.:i:5' n1bb6'l::'U~Jl'ru611 b 'Ub~eJ'U~6i.:i .:J1'Ubb~6'l::n~ 
= ~"!J\111 fl1 bfl~e:i .:i:5' n1 bb6'l::'U ~Jl'ru 611 1 'W b~ e:i'U~ bu ~61Je:i .:itl 1:: m ~11fl1 
= ~"!J\.i11f11tl1~'U~ b6116'l'V!:W'Ub~1 b 'U b~e:J'U~6i.:i.:i1'Ubb~6'1::.:i1~ • 
= ~"ll.U~11"11J1~'U~ L61!6'l'V!:Wm~1 b 'Ub~eJ'U~ bU~61Je:i.:itl1::m~11f11 • 
= ~"!J\.i11flTVieJ~b:W'Ul'lbf.l~'U b 'U b~el'U~6i-:J-:J1'Ubb~6'1::-:J 1~ 
= ~"!J\.i11fl1vie:i~b:w'Ul'lbV~'U b 'Ub~e:i'U~bu~611e:i.:itl1::m ~11f11 
= ~"!J\.i11f11vie:i PVC b'Ub~eJ'U~6i.:i.:i1'Ubb~6'1::.:i1~ 
= ~"!J\.i11fl1vie:i PVC b'Ub~eJ'U~bU~61Je:i.:itl1::n1~11fl1 

., "' o A ., 9 "I "' d...I o 

= ~"!J'U~1fl1'Vlm mrne:i1'U61.:in::'1 b 'Ub~e:J'U'Vl '1-'.l-'.l1'Ubbl'l6'1::.:i1~ 

= ~"!J\111fl1vim 'VI~ n e:i 1'\.Jir .:in::~ b 'Ub~eJ'U~ bu~ 61Je:i.:itl 1:: m ~11fl1 
= ~"!J\.i11f11vie:i HYDENSITY POLYETHYLENE b'Ub~e:J'U~6i.:i.:i1'Ubb~6'1::.:i1~ 
= ~"l1.U11f11vie:i HYDENSITY POLYETHYLENE b'Ub~e:J'U~LU~61Je:J-:Jtl1::n1~11\011 
= ~"!J\.i11fl1'11Vb v.Jw1 b'Ub~el'U~6i-:J-:J1'Ubb~6'1::-:J1~ 
= ~"!J\.i11m'11v1v.Jw1 b'Ub~e:i'U~bu~61Je:i.:itl1::m~11f11 

('W1 l'.l'Vlf1Yrj l 'Vi~u-:i nflmruriru) 
ti 0 't tj 

r~81'Ll'dCJn1'rn'ln~ -111~'Vim-:ir-nm1 (9) 



- ~ -

,, 
(9). f11'j'l°i1'U1ruvi1A1 K '<il1n~m vi1l.l~m~ru~-:11'Ui!'U 1 1 moff\?11 b"''lJ~'llth1rn1?1~nei?1~1-:i'lJei-:1 

m~'Vl'j'1-:Jvnru'll~ 1\jw 1-U~1'U'lJei-:itJ b<t'rno bU'Ubntu'Vlb 'Uf11'j'l°i1'U1ru 
"" 

b. f11'j'l°i1'U1tuVl1A1 K ~1Vlfomru~iJ-:J1'UrleJ?f~1-:IVl"'1 m.h~ bJl'VJ'j'1lJeJ ~ 1 'LI61qJqJ1b~ V1fl'U'<il~~ei-:i 
bbV n ~1 nei ?f ~1-:J bb~"' ~tJ'j' ~ bJl'Vl 1 ~-li (11 b '<il'Uml.1~ m~ru~'lJ ei-:i-:i1'Uif 'U bb"'~ 1 ~?lei (1Jfl~ ei-:i tl'U?f mm~ 

\I 

fl1Vl'U(1111 

rn. f11'j'l°i1'U1ruvi1A1 K n1V1'U(111 WoU'VlPlUVlJ rn ~1bb vii.1-:i'Vln~'UVleJ'U b(1JV 1l.JiJrn'j'D(1Jb\3113bb"'~ 
' 

n1V1'U(111 ~v\'1 b"''lJ61'l.l~'U5 (btJ~vu bVivu) 1 ~b ll'Ue.m~1b1'.ilnei'LI bb~1~-:it11em~~51 tJflrunu\?11 b"''lJfl-:J~ 
\I ,, 

I.I Q.I Q.I 'Q.I 
Vl'U1 b"''lJ?flJ~'U6'U'U 

((. 1 ~-W'<iJ1'j'ru1b~'Ub ~llvi~ei"'(1J'j'1fl1A1-:11'U '<il1m1m~erfo~1-:iv\'161ruru1vin"'-:inuer11~1-:i b~ei~1 K 
\J QI IV \J 

(1)1lJ~ VI 'j'?f°1Vl~tJ-:J1'U nei ?1~1-:ii!'U 1 1 m~ei 'LI~ ?i-:JlJeJtJ-:J1'UiJA1 b tJ~ V'Ubb tJ"'-:i1 U'<il1nA1 K 1 m~ eJ'Ub lJ (116/leJ-:1 

'\J'j'~n'J(11'j'1fl1mnn11 c(o/o ;'LI1tJ 1(1Jvt11bu~1~?i1'LI~bn'U c(o/o ml°i1'U1rutJ~rn~lJV1~ei"'(1JA1-:i1'Ubb~1bb~ 
mru(b(11EJ1l.Jf1(11 c(o/o bb'j'nb~) 

<t. 1'Umru~~fo~1-:i 1l.J?11lJ1'j'tivhrn'j'nei?1~1-:i1~bb~1b?11'<il (1)1m~v~nm1'LI61ryry11(11mlJ'Um1lJ~(11 
'lJei-:ierfo~1-:i ~1 K mll?fm~1-:i 6'l ~'<il~t11mH1.'Urn'j'ri1'U1ruA1-:i1'U 1m-U'A1 K 'lJeJ-:!b~eJ'U?f(11Yl1V 

"' "' I ~ 
ml.lmv61ruru1 vi~eiA1 K 'lJeJ-:Jb~eJ'U~?i-:il.leirn1'U'<il~-:i bb~1bb~11~1 K 1?111(1J'<il~i1A1i!eivn11 

' "" 
b. f11'j'~1m~'Ubb~"'~-:i1(11 1 ~~1vA1~1-:i -:i1'U~~~u~1-:iv111~bb~"'~-:11(11 vi1l.161'ryry11 tJnei'U?i1'U 

A1-:J1'Ub ~l.lvt~eiA1-:11'U"'(11"'-:J zj,:i'<il~l°i1'U1ru 1~~m~eJ'Vl'j'1tJ~'IJiJ'j'1fl1l?f (11 nei?1~1-:i zj,:it11l.111°i1'U1 ruvi1A1 K 
' 

'lJei-:i b~ei'U~?i-:il.Jeirn1'U-:i1(1Ji!'U 1 b ll'U~bb i.1'Uei'Ubb~1 b~eil°i1'U1rub~'Ub ~lJ 1m ~'lJeiv11m1l.lvin"'-:i b~ei-:irn'j'b~'U 
nu ~1i! n-:iutJ 'j'~:IJ1 ru 

d 6 ,, ' ,, 
("'-:J'lleJ) e.J11'<il1-:J 

" 
('U1V'Vl\31~'j' bVl~el-:Jfl"'V1tufltu) , 

,,,.-- ,,.., ,, 

('U1Vl?fV\r fl~el-:Jfn'j'b~V'U) 
e.J'j''IJ'<iJ1-:J 
" 

\I 

~/- ~V1'U 

('U1Vl'VlV1 bb(11-:J~'U) 

d 
("'-:J'lleJ) (u10n~ru'";'ll1 ~Vl'U 



., "' ... d 
~1~.1"1t1JqJTVI ~n.<0>/ ____ ~~----/klct'bct' 6'1.:l'J'U'Vl _______ <Pl~-- -~JJJ_')_f'.)_~ --~~!( _____ _ 

./ 

bb'U'Ubb~'Uu1vu1:::'ll1~~~'U6-:i1'Wrie:i~~1-:i ~~fo41-:i'1:::~e:i-:i~\ilv11bb'1:::&1\il~-:im~~&l ri1~. 
'\) 

bi'.le:i1'WVi \v~ ~m1ri~ \vctct<9l bb'1~~ 'U1 .octocr/1\vb"li '1\l1'WVi \v~ W111fl~ \vctct<9l 

0 ., "' 

6l1'Wn.:i1'Ubb"ll1.:l'Vl1.:l'Vl6'11.:imn'VI <0> ma.1V11.:iV16'11.:i 

~:t'.ha.i:::~.h.:i ei.bijei.:i '1.mn 

1fl1\lf111'U1ru:::1fl1\l~1tJVl1\l'Vlm\lbzjeJ~1m1:::m1-:imri Vl1\l'Vlm\l~1m'1'lJ @l\v ~'iJ'Ufl'J'Ufl~ o\vom 
'\) ' 

~eJ'U Vl'UeJ\l~eJ - l\l1'U 1~1\l n~.<9lcto+roo - nu<9lctm+ct'~o LT,ITT ~mru-:i1'U m.<9lrio n~. 

"' ' VleJtJ <9llvm~ fl'U'UY11~11~ ct' bb'lJ1\lfl'1eJ\lb\?W b'lJ\?lfl'1eJ\lb\?W m\lbVIY1~Vl1'Ufl1 <9l0<9l<9lO 
'\) ' 

1 Vl1 . octct-rict'cto~cr 1 Vl1~11. octct-rict'cto~~ 
I I iJ' I 

\?ln .@l/ iv~ /\vctbct' b~~lii''W1'WVi <9lri w111ri~ \vcrbct' ~ ·1.m\ili''WVi @lb"li ~fl'U1tJ'U \vcrbct' 

\vti,(9)00,000.- 'U1Vl 

mvu~qiqi1 ~'lJ'll1t1J 1 'llv 

'U1tJl~tJ 

bV11 . 

' ' 

1 Vl1. o~-rict®m-~ct'b"li~ 

1 Vl1 . ori-m~mri-\vct'b"li'111 

1vi1~11. 

Vlm vb V!\?1 ~fo41-:i\l~lii'e:i-:i~\ilv11u1 vuw'll1~~~'W6~-:in~11 bb'1~&1\il~-:iu1tJ'lJ'W1\il hJi.Je:i vn-i1 \v .ct'o x ct'.~o b~m 
'\) 

c ~'Uu1~~J1 b~'W ~1 'Vl'l1-:i ~ei~"lJ11) ru ~ (i) b~~ lii'mb'1 :::~ \il~'U~ \il'lJe:i-:i-:i1'U ri e:i~~1-:ie:i ~1 -:ii.Je:i v \v 'll\il 1\iltJ1~~fld'Ufl~\l1'U 
' '\) ' 

b lJ'U~n1V!'U\il'1\il&l\il~-:i bb'1 ~ ~1 b D'W rn11 ~bb~1 b~1'1ne:i'U'1-:ii'.le:iv11-:i1'U 
'U ' 

.... ' .... 
m1'11\l 
'\) 

(J 
(mvi~m ri~e:i-:irn1b~tJ'U) 

'\) 

~7 
('U1tJlVltJ1 bb\il\l~'U) 

Y1 tJ1'U 

Y1 tJ1'U 



., ., ., 
beim11~bb'U'U'V11f.l~ruru1"l.lei h@l£1 (e-i'U1n @1£1) ., ., 

Q.I q QI d 
l'l1lJ~qjqj1'Vl l'ln.@L __ ~~-- _/lmt'ba:' 6'l.:!1'U'Vl __ _____ <P1~-- - ~_n1J_~-~- -~~~- - - -- -

' / 

b~B'U b "lln1~ b~'U el bbe-J'Un1~~1 .:!1'1.J 

mtJ1'UnTwum~tJ~blm __ ______ ________ ITTf ___ ___________ 1'LI 'l1u~~:u1n1'LI~,n.rn.J1'LI~qjqJ1~~u·•h:i:u~~eJ\l~~v11 
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