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" " f011~1.:i b 1m'lJe.i.:i'l"Jum1'Uo/l'u~.:i. ____________ : ____________ A''U bb'1~~ru ~1.:i~ e:i.:iru ~(;l'lle:iu 1 'Umru~ bfi (;lf'l'"J 1ii baE.JV11 E.J Vl1e:i 

~u~b'Vl~ei''Ubn(;l~'Ulil1nm11-ti'1t1E.J'U!?i'~.:in~11 1:iJ11m1i1baE.JV11mr'U lil~bfi(;l~'Unrn~1Vli!1~'lJe.i.:imi1'Vl1.:i'Vlm.:i Vl1e.imii 

vn.:iV1'11.:i bb'1~b~e:itl1dE.J'1IU'lJ€l.:i'Vl1.:i11'1lm1 M1iiuE.JV1u.:iae:ia1ufl.:i1m'1'lJ16m1l"lru~r~m'UM~ ~ ?11.oboi;n/~b@b '1\1 .. 
1'LI~ (9)~ mn{J11"li1 iv~gj) mii'Vl1\IVl'11.:iG'l.:i1'U~'Vltlil::: bbm 'lJb ~m~iib~e.i'U 1 'lJV1'1e.i~1.:i~tyty1M1i1~b ~'Uai1A11 

@h b U'UVlu1~'lJe.i.:i~ru~1.:i1U~ ~e.i.:i'lJe.i~11 E.J'1~ bBE.J (?] bb'1~ M111Uae:iu?tm'l"J-b'e:i b Vi1U1U~ .:i'lJe.i.:iam'U~~ ~e:i.:iv11.:i1'U 
" " 

be.i.:ine:i'Ufl1':i~'U~e.i.:itl1~n1(;l':i11"11 

@m. m1tl-'rm1A1f"l1.:i1'Une:ia.r1.:i 

m1tl-'rm1 f'l1A1\11'U ne.ia11\IM1i!G1M':if11':itl1u111"11~\l':i~U1 'LI-ii'e:i (9).~ 1i!~'t11m 1 m 'Ufl':iW~ A1\11'Un€JG1~1\I 
" ' ' ,, .. "' "' 6'1(;16'1.:J'Vl'a€l b 'l"J:W'lJ'U 

(9). m1'lJm~'Lib ~iif"l1.:i1tJne:ia~1.:iM1ii~tyty1 bb uutl1'u11A11~d b U'LIVlu1~'lJe:i.:i~ru~1.:i~1U:::#i'e:i.:i b~E.Jn1e:i.:i 
mv1un1Vl'U(;l ~o 1'LI 1!u~.:ibb~1''U~~-'ru~1.:i1~~.:iiie:irn1'U.:i1~a(;}VJ1E.J V11n~'Un1Vl'U(;ld1 tlbbti'1~ru~1.:i hJii~'VIB~lil::: 

" ' " 
b1E.Jn1e.i.:ib~'Ub~iif011.:i1'Une:i?t-r1.:i1U1fl~11~1.:i1~€lfl~e:i1tJ bb'1~mru~~11~1.:i lil~~e.i.:ib1E.Jm~'U~'UIU1n ~-ru~1.:i 1Vl~11~1.:i 

'l.J 'l.J 'l.J 'l.J 

~ bU'UAG1ruru1~ub~E.Jm~'LI~'U1U1fl~-'ru~1.:i 1(;lm ~1 Vl1e.i 1 Vl-MflA1\11'U'lJ€l\l\11~~e:i1 tl Vl1e:i 1 Vf-Mm~'Ulil1fl'Vl~fltl1~n'LI~tyty1 
'l.J QI QI 'lJ 

,, ' "' bb'11bbMmru 

h fl1':i~lil1':iill1A1'Ud rub~'U b ~ii'Vl1e.J'1(;1 bb'1~ m 1~1 E.J b~'Ub ~ii'Vl1e:i b1E.J fl b~'U~'Ulil1 fl~fo~1.:iM1ii b~€l'U 1 'lJ'lJ€l\I 

~ty11)1 bb uutJ-'rm11"111~ #f e:i.:i 1~ruf11':iM':i'11i!?f €lU bb'1~ b ~'U'll€lUlil1 naTUf1\IUU ':i'~m ru bb6'1~1 Vfii €lf11':i~lil1':iill1'lJ€l\16i1Uf1 
c.: .d.:!' 

.:imh:::mrubiJ'LI'Vl?f'UG'f(;l 
' 



- ®ct -

~{il';jfl1';j'lffUnfl1 (~\il';iA1 K) "il~~el.:Jfl.:J~~';i~\?l'U~tl1Vl'lrn 111'Wl'Wbb~1bii'f1"ilml.l~tl1'WW~111 'W~qjqj1 Vl~el 
rrni1'l..IWCJ~nm~ml.l1~'11~.mrnein 1 tl l~CJ"il~ 141~\il';j'IJeJ.:ivi1.:i';i1'1Jm';i~1~';i~'lJ 111 'l..l~ei @).ct 

U';i~ bflVJ.:!1'1..!rleJii'f~1.:i bb~~ii'f \il';im 41nu?lruru1 bb uutl-rm1fl11~ 

1 'Wfl1';i~"il1';iru1 b ~l.lvi~ei~~';i1fl1fi1.:11'l..!~1.:i b vim neiii'1~1.:i 1 ~r11m ru\il1l.lii'f \il';j !?1-:id. -
'\J 

P (PO) x (K) 

p 

PO 

K 

';i1fl1A1.:11'W~eJVIU1CJVl~el';i1 fl1A1.:11'1..1bU'l..l.:!1~~'1~~€1.:1~1CJ1 ~~-r'U"5'1.:i 
'\J 

';i1mfi1.:11tJ~eiV1t11CJ~~1'U~1.:itl';i~l.l~ 1~ vi~m1A1rh"5'1.:i.:11'1..!b tl'l..l.:11~ 
'\J '\J 

zj.:i';i~'t.J 111 'W~qiqi1bb~1bb~mru 
' ' 

ESCALATION FACTOR Vltiln~1CJ ~ % bilei~eJ.:ib~l.IA1.:!1'1..!Vl1ei 
' ' 

mm~l.l ~ % bilei~ei.:ib~CJnfi1.:11'l..l~'l..I 

.:11'Uenfll1-a V1mm1.:immfl1';i boU'l..I ~vl1fl1';i b.:ib~CJ'l..I b.:ivm1m~ viei-Yrn Vl-Yrn vieitl';i~'IJl.l 
' 

ei~"il'l..lvi1 ~m'l..lb'llcil.l G'f';id1CJtl1 b.:iei1m';i fliK.:i1ii'f~ b.:i.:11'1..1 ~1 bU'l..!~'1..1 m=i~1~V1mCJfl11m1l.lfi.:1 
' 

@).@) 1 v.JVh bb~~eJ1fl1';i'lJ';i';i"iJUfi.:iii'f1ml.l'l..!~1V1t11 CJ bb~1:1.h1l.lfi.:1V1ii'mb tl~.:i bb~~ ';i~uu 1V'JVJ1m ci 1'l..lu1b1ru 

@) .® U';i~U1'1Jei.:imfl1';im';i"ilUfi.:ivleibl.l'l..!~1vit11CJ bb~1:ih1l.lfi.:1';i~uutl';i~tl1m CJ 1'l..lu1b1ru 

@).m ';i~uuvleivi1ei';i~U'Uii'f1 CJ~1.:i ~ ~~~V11ei~.:iei~1 mb'l..l'IJeJ.:iei1fl1';i boU'l..I vleitl-rumml"! vleifi1'1l 

ii'f1CJ 1 V'JiiJ1r;11vi1'ubfl~ei.:itl1umml"! ii'f1CJ~ei'lil1 .,~., ,, ,, 
@) .~ VJ 1-:i ';i~ u1 t.1'111'1J eM m fl 1';i"il'l..I fi.:im .:i';i~u1 t.1'111m CJ'l..I eJ n 

@).ct ?l1'l..ltl';i~neiu~'11btl'l..lr;11vi1'Umfl1';i m'V'l1~?l1'l..l~~~numm';i l~CJ~ei.:iii'f~1.:ivi1eitl';i~neiu 'V'l~eJl.ln'Um';i 
neiii'f1'1.:imA1';i bb~hh1l.lfi.:1 bfl~ei.:i~mV11mfl~ei.:iilein~~t11mtl';i~f1eJ'UV11eJ~~ ~.:i b oU'l..I ~V'Jvl bA~eJ.:JfleJl.!~1 b\ilei{ 

bfl~f).:JG'f'Utl1 bfl~eJ.:itl1uei1ml"! vr~~l.J "1~ "1 
'\J 

i.oifat\il'a K = o.~ct' + o.G>ct' It/lo + o.G>o Ct/Co + o.~o Mt/Mo + o.G>o St/So 
'U 



kl.G> ~1'W~'W vimtifi.:i fl1'j'IJ{?l~'W f11'j~f1~'W fl1'j'tJ(?leJ(?l(?l'W fl1'j'IJ(?!V11!1~'W fl1'jbf1~tJ'tJ(?lel(?l~'W fl1'j'IJ(?l -
' ' ' 

m.JU(?lel(?lbbtl'W bzjei'W flG'lei.:i A'WflG'lei.:i A'W~'Wtl1 ri''Wvrn zj.:iM'ei.:iH'bfl~ei.:i~m bfl~ei.:iljein;;itll)u~ 

611V1~'tJfl1 'jt1lJ ~'W b ~VllJ 1 ti fl11l.Jfi.:i fl1'jt1lJ ~'WVl1ffvl 'j1 tivi1ei-J?f (?l~'W ~i'j f11'jfl1'tJ fllJ flru?flJU~'IJei.:i-J ?f (?l 
ii 'I 'I 'I 'I 

i1'W 1 bbm~i'ioLJ'ein1111'W(?li6m'jtilJ 'j'.Jm~.:ii'im'j'tJ{?leY(?l bb tl'W1(?lti1 -1l'bfl~ei.:i~m bfl~ei.:iijeinm ~ei 1 mtilm\9l'j1J'1'W\911lJ~n1vi'W(?l 
"' 

~.:id1~'j1l.Jfi.:i.:i1'Wtl'j~::b.fl'VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bbii'l:::: SHOULDER 

1.ifa~1 K = o.mo + o.G>o It/lo + o.G:'o Et/Eo + o.klo Ft/Fo 
" 

kl.kl ~1'W~m~tJ~ vimtifi.:i .:i1'W~'W'IJ'W1(?1 b viqjtl1m b'1ti.:inm u'W.ff'W1 ~b ll'Ww b utiu "il'W 1tii'F111lJV1'W1~M'ei.:im'j 
b(?ltJ 1'W'liei.:i11.:i'j::::V111.:i~'W1 viqj"i!:::: bb61Jl.Jtil1 ti'M'W~eiti vi1eim1(?l'IJ'W1(?1M1.:i 1 bbii'l::::'VJ'j1tJ 1 ~b~lJ'liei.:i11.:ii'i f11'jA'.J'U~lJ~ru?flJU~ 

'IJei.rfa~bbG'l::::i'iiein1V1'W(?li6tll)u~1(?ltib-libA~ei.:i~m bfl~ei.:ii'.lein;;i vi1mmfl'W bb;;i::::t~vimtim1m1l.Jfi.:i.:i1'W'M'Wvi'.:i .:i1'W'M'W 

b'1ti.:i tJ1 bb 'W1 V11ei.:i1'W'M'W 1 Vlqj~i'i~ m~ru:::: F1r!i'1 ti fl~\I n'W b v:J m'.fo.:i n'W f11'jtl(?!b61J1 ::::'W.:i'Vlm ti'IJei.:im (?! \91~\I bbii'l :::VI ei.:i~1 J1 

Hia\911 K = o.G:'o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
" 

kl.m ~1'Wb"i11:::-a:::bu~~'W Vlmtifi.:i .:i1'Wb"i11::::'j::::bu(?l~'Wvi'11tl 'j::::tJ::::V11\l'IJ'Wtl1tJ 1tl - n~u tl'j::::mru 

1:ilbn'W 1!:i nfablJ\9l'j tim1w11'Wb"il1:::'j::::b U(?leJ 1l1.:ifi'zj.:iM'ei.:i 1 off b 'Vlfl'Llfl.ff'W?f.:i 
' 'iJ 

1-ifa~-a K = o.G:'~ + o.G>~ It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 
'iJ 

m.G> ~1'WN1'V11~ PRIME COAT , TACK COAT , SEAL COAT 

1-ifa~-a K = o.mo + o.G:'o At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 
'iJ 

m.kl~1'UN1'V11~ SURFACE TREATMENT, SLURRY SEAL 

1-ifa~-a K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 
'iJ 

m.m ~1'UN1'V11~ ASP HAL TIC CONCRETE , PENETRATION MACADAM 

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

m.G:' ~1'WN1£l'W'WfleJ'Wn'1~ba'i:u b'Vlan vimtifi.:ithti'W'Wflei'Wn'1\9l~b.1Jb?1'7m vi~n zj.:itlwneiu#l1 ti\91:::: bbm.:i 

bVl~f1b~'WVl1ei\9l::::bbf11\IG'ld~bVl~f1f1iK1bzjellJ~(?l (WELDED STEEL WIRE FABRIC) bVl~m~eiti (DOWEL BAR) bVl~f1fi(?l 
(DEFORMED TIE BAR) bb;;'l::::'jeJtJMeJM1\11 (JOINT) ~.:id1 ~VllJ1tJfl11l.J11lJfi\lbb~'W~'UfleJ'Wf1'1\9lb?f1m Vl~f1'U1b1rufleJ 
G'!::::'l"l1'W (RC BRIDGE APPROACH) #11t.1 



Hfatl'l'a K = o. mo + o.G>o It/lo+ o.m& Ct/Co+ o.G>o Mt/Mo+ o.G>& St/So 
CUI ~ ct oQ, ~ I Q.I di I .ci q wl: 0 o.J 

m.& .:11'1J'Vltl'a:::'U1EJ'IJ1flltl'Un'al'ILa<a11LV1amLa:::.:11'1Jut1-wn 'Vlmt:J11-.:i VleJfleJ'Wml>lb?i'Jm'Vlafl?i1'V!TtN1'U'J~'U1t:J 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..:J1'W'J1..:J'J~'U1t:Jtl1fle:J'Wfl1\?lb?i1m Vl~fl ..:J1'U~1~fleJ'Lifl1l>l 
.<::., wl: ~ .<:::.\ ~ I Q.J .::I .Ct. wl: .:::i q W::d 

b?i'J:J..J b 'Vlam1-.:i"J~'U1 t:J'W1bba~mb1rum ~flei?i~'W1'W 11:J..JVJ..:J..:J1'U'UeJ'W nfle:i'Uml>l b?i1:J..J b 'Vian bbG'l~..:J1'WfleJ'Wm\?l b?l'J:l.J b 'V!G'lfleJ'U 

~ihtlbb'U'Ubba~~n~ru~-.:i1'Uf1Gl1t:Jfl~..:Jn'W b'll'W ..:J1'WUffWfl (MANHOLD) vlei~e:it:J?l1t:JbVl'JPl'Wvl vlei~e:it:J?11t:Jhlvh bU'U~'W 
" 

K = o.m& + o.k:Jo It/lo + o.G>& Ct/Co + o.G>& Mt/Mo + o.G>& St/So 

m.b .:11'1J bfll'a .:ia~1.:1 flltl'Un~\?l La~:J..J b'lli~ nbbt'l:::.:11'Ub ~tl'Utl'IJl"l~.:I Vl111 t:Jf:i..:J ?i~'W1'UfleJ'Wfl1 l>l b?i1m 'Vl~ fl 
bfl'J..:J?i~1..:Jj)1'U'J1flfleJ'Wfl1\?lb?i1m'Vl~flfleJ?i::i'W1'U (R.C. BEARING UNIT) vlm Vl~t:JlJfleJ'Wfl1\?lb?i~1lb'Vl~fl (R.C. 

"" 
BOX CULVERT) Vleif1-.:itl11fl1..:J?i~1..:JfleJ'Wfl1l>lb?i~:l.J b 'Vi~fl bzjeJ'Utl'Ul>l~..:Jfle:J'Ufl1{?) b?i1:l.Jb'Vl~fl vl1 b Vit:Jrn1e:ifle:J'Ufl1m?i1:J..J 

K = a.mo + o.G>o It/lo + o.G>& Ct/Co + o.1€Jo Mt/Mo + o.l€1& St/So 

m.eil .:11'1.J bfll'a.:la~1.:i b 'Vian Vl:l.J1 t:Jt:i-.:i ?i~'W1'Ub V1~nii'11V1fofl'Ub~'UoU1:l.J11'U'U bfl'J..:J b 'Vl~ nii'11V11''U~~ ~-.:ii11 t:J'i\l';i1'i\l';i 

'llil~bb'111'W?i..:J b?111 'l"IVJ1bb1-.:i?i-.:i b?i1l'Vlt:J b?i11 mVi'Pitl V1~e:i-.:i1'U bfl1..:Jb Vl~fl~'LI~illii'n~ru::ifliK1t:Jfl~.:iil'U bb~hh1llt:i-.:i 
" " ' -.:i1'U~~~-.:i b?i1 bfl1..:J b V1~n?11m<f-.:i'Uei-.:im"J1'l"IVJ1 ~1 t:Jt:J~\?l bb vl-.:itl1::i b VJP11 VJ t:J 

1-iial'l<a K = o.l€1& + o.G>o It/lo + o.o& Ct/Co + o.1€Jo Mt/Mo + o.Ci'.o St/So 
" 

Vi111~~ Ci'. .:11'1J"Uath:::VJ1'U 

Ci'..& .:11'l.!At1'1Jn~l'l 1:i.in11LV1amLa:::Aei'l.ln~l'l~1~Aaei.:i Vlmt:Jt:i-.:i -.:i1'UflB'Wn1\?l b?i~llb V1~n~~n?i1'W '1Je:i-.:i 

b 'Vi~neieinm bbt:Jnf11mru~1-.:im n'1Jei-.:i-.:i1'U~1t:J Vl1..:J1::i'U1 t:Jtl16i''W V1'1ffei1fl1"J"Uatl"J::iV11'Utl1::i ne:iu'U ei-.:i b zjei'W 61i-.:i:i'.li;rtyty1 ,, 
I .ci Q.J I I QJ 

bbt:Jfl'i\11 t:J bO'W1::i..:J1'UfleJ'Ufl'Jl>l~..:JflG'l11 b Vl1'U'U 

1oifal'l<a K = o.<i'.o + o.G>& It/lo + o.l€1& Ct/Co + o.1€Jo Mt/Mo 
" 



QI q .c:i 0 .c:l'l.i!G.I QI QJ '1 ii QJ 0 3 ,. ~ d 
\9'1"1J'Y71f'l1'Vlf'l1'Y1W~1:1Jij~7'Vl~n'Uatyt_y1bb'U'U'lh'U71f'l1J.\9'1 '1\9'1'Vl1"ll'YJ.©tln'a::'Vl"fJ.:l'W1W"IJtl 

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 

= ~"1J\1';;1f'11~u~l.nf'li11 'lJ"llei.:i'lJ';;::b'Vl fl 'I. 'Wb~ei'Wvia.:i.:11'1..!bbl'ia::.:11\9'! 
'U 

= ~ "lli171f'l1 ~u~1.n f'li 11 \J"llei.:i\J';;:: b 'VI fl 1 'W b~ei'Wvi bU\9'!611ei.:i\J';;::n1\9'1';;1 f'l1 
'U 

= ~"llu71m61ib:u'IJ~ 1'Wb~ei'IJvia.:i.:i1'Wbbl'ia::.:11\9'I 
i"llil';;1f'1161ib:u'IJ~ 1m~ei'IJvibtl\9'1611ei.:i'lJ';;::m\9'1';;1f'11 
i"llu71f'l11'a~rieia~1.:i <'lah1:1JbV1amba::eub:1J'IJ!Pi) 'l.m~ei'Wvia.:i.:11'Wbbl'ia::.:i1\9'I 

= i"ll\1';;1f111'a~rieia~1.:i (lah1:1JbV1amba::61ib:u'IJ!Pi)'l.'Wb~ei'Wvibtll9'l611ei.:i'lJ';j::n119'1';;1f'l1 
i"IJ\1';;1f'11b Vian 'I. 'IJb~ei'IJvia.:i.:11'1..!bbl'ia::.:11\9'! 

= ~"lli171f'11bV1an 'l.'IJb~ei'Wvibu\9'1611ei.:i'lJ';;::m\9'1';;1f'11 
= i"llil';;1f'11bV1amb~'Wb~t1uvi~~~1 'W\J';i::b'Vlfl 'I. 'IJb~ei'Wvia.:i.:11'1..!bbl'ia::.:11~ 

i"IJi'.17171 bb~'Wb Vian b~t1u~ ~a~ 'I. 'IJ\J';;::b'Vlfl 'I. 'IJb~ei'IJ~ btl ~611ei.:i<t.J7::n1~';;1f'11 
i"llil71f'l1 bbeia-Wavi 'I. m~ei'Wvia.:i.:11'1..!bbl'ia::.:1119'1 
~"IJU';;1f'l1bbeia-Wavi 'l.'IJb~ei'IJ~btl\9'1•1m.:i'lJ7::m~71f'l1 

= i"llil';;1f'11bf'l~ei.:i:5'mbba::u~.nruen 'l.m~ei'IJvia.:i.:i1mbl'ia::.:i1~ 
= i"llil11mbf'l~ei.:i:5'mbba::u~.nruen 1m~ei'Wvibtl\9'1611ei.:i<t.J1::n1\9'!';;1f'l1 
= i"llil';;1f'11tl13!'1J~b611aV1:1J'Wb~1 'l.'Wb~ei'Wvia.:i.:11'1..!bbl'ia::.:11\9'! • 
= i°Uil11f'11tl13i''IJ~b611'6'lV1:1J'IJb ~1 1 m~ei'Wvibtl~611ei.:i\J';;::n1\9'1';;1f'l1 • 
= i"llil11f'l1viei61ib:u'W~'1t1~'W 'l.m~ei'Wvia.:i.:i1mbl'ia::.:11\9'I 

~°Uil';;1f'l1viei61ib:1J'W~'1t1~'W 1m~ei'Wvibtl~611ei.:i\J';;::n1~';;1f'l1 
= i"lfil';j1f'l1vieJ PVC 'l.'IJb~eJ'IJvia.:i.:11'1..!bbl'ia::.:11~ 
= i"lf\1';;1P11vieJ PVC 'l.m~ei'WfibU~611eJ.:!\J';;::n1\9'1';;1f'l1 
= i"!f\1';;1f'l1vimV1~nmuli1.:i n::ii 'I. m~ei'IJvia.:i.:i1'1Jbbl'ia::.:i1~ 
= i"lfil';;1PnvimV1~nmuli1.:i n::ii 'I. 'Wb~eJ'Wvi bU\9'1611ei.:i\J';;::n1~';;1Pl1 

~"lfil';j1f'l1vieJ HYDENSITY POLYETHYLENE 'l.m~ei'IJvia.:i.:i1'1Jbbl'ia::.:i1~ 
i"lf\1';;1f'l1vieJ HYDENSITY POLYETHYLENE 'l.m~ei'Wvibll\9'1611eJ.:!\J';;::n1~';;1f'l1 
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