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t-if&'l\'l'a K = o.~&: + o.G>&: It/lo + o.G>o Ct/Co + o.<i'.o Mt/Mo + o.G>o St/So .. 



l!l.G> .:i1'U~'U V1:1J11;J~.:i nT'S'/llil~'U m"S~n~'l..I n1"S'Ulilellil~'U n1"S'/llilV1ti'1~'U n1"Sbn~i;J'UlileJlil~'U m"S'/llil 

- mJ'UlileJlilbbi.l'U b~B'U f1aB.:i l°i''Lif1aB.:i l°i''LI~'Ut!i l°i''LI'Vl1.:i zj.:i~B.:i1-U'bf1~B.:ilijm bf1~B.:iiiBnm.J~u~ 

Gi1V1fon1"Sfl:JJ~'U b Vt'Vl:JJ1 V\0111:1.J~.:J n1"Sfl:JJ~'U'Vl1B'Vl"S1 V'Vl1Bi'?!lil~'U ~:Wn1"Sf11'Uf1:1.Jf1 W?l:JJU~'1JB.:Ji'?llil q , , 'I 

if 'LI "] bba::::Woif B rl1'Vl'Ulilltln1"Sfl:JJ "S1:JJ~.:J:Wn1"S'Ulilellil bb'l.J'U 11il V boUbf1~€J.:Jlij' m bf1~€l.:JS'.1Bna b ~B b Wo~:JJ1m~1'Ul'l1:JJ~ 
n1V1'Ulil 11b6llm~mnrn1'UriB?1~1.:ifl'U'LIV11m ~B'LI'IJmh:::'Vl1'U "' 

~.:itl1Vf"S1:JJ~.:J.:J1'UU"S~b.fl'Vl EMBANKMENT, EXCAVATION Sl)BBASE SELECTED 

,MATERIAL, UNTREATED BASE bba::: SHOULDER 

1.-if~~"S K = a.mo + o.G>o It/lo + o.C£'o Et/Eo + o.l!Jo Ft/Fo 

l!J.l!J .:11'1.!Vi'Ub~l:J{I 'Vl:IJ1V~.:J .:11'1.JVi'U'IJ'l.11 Iii b V1ajtl1m b1v.:i tl'Ub U'U.ff 'U 1 Vi bum::: bu l;J'U "il'U 1~1°111:1.J'Vl'l.11~ ~€l.:Jn1"S 
11i1Vb 'U6liB.:ii1.:i"S:::'Vl';h.:iViu1 'VlqJ"il:::bb61J:JJ~1VVi'U~€Jl;J 'Vl1Bm11il'1J'U11il~h.:i "1 bb'1:::'Vl"S1Vb Vtb~:JJ6l!B.:ii1.:i:Wm"Sf1'J'U~:JJ 

f1W?l:JJU~'1JB.:i1'?1lilbba::::W-il'fln1V1'Ulil16tJ~u~11ilv1-U'bf1~'fl.:i~m bA~'fl.:iii'flna 'Vl1mb"S.:JA'U bba:::1V!V1:JJ1vm1:JJ"S1:JJ~.:i.:i1u 
~uvi'.:i .:i1uViu b1v~v1 bb u1 V11B.:i1uViu 1 'Vlaj~:W~ n'l3ru:::m~'1 Vf1~.:i nub ~'flu'fl.:inum"Snlil b61J1:::~.:i'Vla1v'IJB.:imi;i \91~.:i bba::: 

1.iia~"S K = o.C£'o + o.l!lo It/lo + o.l!lo Mt/Mo + 0.1€10 Ft/Fo 
'lJ 

l!l.m .:i1'Ub"il1~"S~b'Ulil'Vi'U 'Vlmv~.:i .:i1m"il1:::"S~b'iJ1i1Viuvh1tJ "S:::v:::'Vl1.:i'1lu~1v 1tJ - n~u tJ"S:::mru 

1:Wbn'U ® nlab:J.Jm vm1u.:i1'Ub"il1:::"S~b'iJlilB 1mrizj.:i~'fl.:ilib'Vlf1i1A.ffu?1.:i 
' 'lJ 

1.-if~~"S K = o.C£'&: + o.@&: It/lo + o.G>o Mt/Mo + o.l!Jo Et/Eo + o.G>o Ft/Fo 

d 
'Vi:IJ'Jlil'Vl m .:11'U'V11.:I 

m.@.:!1'UN'l'V11.:i PRIME COAT, TACK COAT, SEAL COAT 

1.-ifa~~ K = a.mo + o.C£'o At/Ao+ 0.1€10 Et/Eo + o.G>o Ft/Fo 
'lJ 

m.1€1.:!1'U~'J'Vl1.:i SURFACE TREATMENT, SLURRY SEAL 

1.-ifa~~ K = a.mo + o.G>o Mt/Mo + a.mo At/Ao + o.l!Jo Et/Eo + o.G>o Ft/Fo 
'lJ 

m.m .:!1'U~'J'Vl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

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

m.C£' .:i1'UN'l tl'U'U~eJ'Un~~ ba'im 'Vi~n 'Vim v ~.:i ~h fl'U'U l°l '€.l'Un1\9l~b i b?l'1m VI~ n zj.:itJ"S::: ne.iu ~1 v \91::: bbm-:i 

b'Vl~nb~'U'Vl1'€.l\9l:::bbn"S.:J'111ilb'Vl~nnlK1bzj'€.l:JJ~lil (WELDED STEEL WIRE FABRIC) b'Vl~m~e.iv (DOWEL BAR) b'Vl~nfllil 
(DEFORMED TIE BAR) bba:::"S'€.JVMBM1-:J "1 (JOINT) ~-:id1 VJ'Vl:JJ1Vl°l11:1.J"S1:JJ~.:Jbb~'U~'Uf1'€.l'Un1\9lb?l~:J.Jb'Vl~n'U~b1Wf1'€.l 
?l:::'l'n'U (R.C. BRIDGE APPROACH) ~'JV 

1.-if~~~ K = o. mo + o.G>o It/lo + o.m&: Ct/Co + o.G>o Mt/Mo + o.@&: St/So 



I t° .c::ll Q d I CV di I .:ii Cit, ~ O Q.I 

m .cr: .:i1'1JV1eJ':i::'U1 EJ'l.11 Afl'Llmvi ba':i11 b V1amba::.:i1'1J1..1eivm 'V!ll1 tJ '1..:J VJ e:i fleJ'Wm l'l b?f'~lJ b 'V!'1fl?f1'V!':i'U'l1'1J':i::u1 t1 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) 'l1'l.!':i1..:J';i::'U1t1tl1f1e:i'Wfl11'lbii'f1lJb'V!~fl 'l1'W\911\91fleJ'Wfl1vi 

bii'f1lJ b 'V!~m1..:i';i::'U1 t1tl1bb'1::'U1b1 W'11\91fleJii'f ::'V'l 1'W 'j'JlJ~..:i..:i1'Wue:iYr flfleJ'W fl1vi bii'f1lJ b 'V!~ fl bb'1 ::..:i1'WfleJ'Wfl'1vi bii'f1lJ b 'V!~fl 
~'W~ll~tl bb'U'U bb'1::~n,,ru::nufl'11 tlfl~'ltl'U b 'li'W ..:i1'Wue:iYr fl (MAN HOLD) vle:i~e:it1G'f1 ti b 'Vl';il'i''V'lvl vle:i~e:it1G'f1 tJ \ 'V'JV;l1 

bll'W~'W 

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

m.b {11'1..! 1f'l'Ha~1{1 f'lfl'Llfl°iVI ba~lJb V1amu;i::.:i1m~fl'Lln'IJVl~{I 'V!lJ1 t1fi..:i G'f ::'V'l1'WfleJ'W fl1VI bii'f1lJ b 'V!~ fl 
bfl';i'lii'f~1'l~1m1flfleJ'Wfl1Vlbii'f1lJb'V!~flfleJG'f::'V'l1'W (R.C. BEARING UNIT) vlm'Vl~tllJfleJ'Wfl1Vlbii'f1m'Vl~fl (R.C. BOX 

"" 
CULVERT) 'VleJtl..:Jtl11m..:iii'f~1'lfleJ'Ufl11'lbii'f1lJb'Vl~fl bzjeJ'Utl'IJl'l~'lf1eJ'Ufl11'lbii'f1m 'Vl~fl vl1 b Vit1rn1e:iReJ'Wfl1mii'f1lJ b 'Vl~fl 

1-ii~vi':i K = o.mo + o.G>o It/lo + o.G><I: Ct/Co + 0.1€10 Mt/Mo + o.1€1<1: St/So 

m.ei1 .:i1'1J lf'l':i.:ia~1.:ibV1an 'Vlmt1fi..:i G'f::w1m 'Vl~n611'Vl~uflm~'WoLJ'1lJ'1'W'W 1fl'j..:Jb 'Vl~n'611Vlfo~t'1~..:iu1t1 
lilH'il';i'll'Ll\91 bb61J1'Wii'f'l bii'!1 \ 'V'JV;l1 bb 'j..:Jii'f..:i b?11iV1t1 b?f11 VJ'jVJ\3ltl 'V!~e:i..:i1'W 1m..:ib'V!~fl~'W~ij~n,,ru::fl'11t1fl~..:in'W bb~1:iJ 

'\) '\) , 
'j'JlJfi'l'l1'W~\91~'l bii'f1 bfl';i'l b Vl~ fl?f1tJ~'l61JeJ..:Jfl1'j1 'V'l.Yh~1m.J~ \Plbb vi..:i'\.l';i:: b Vl\3ll Viti 

1-ii~vi':i K = o.1€1<1: + o.G>o It/lo + o.oct' Ct/Co + 0.1€10 Mt/Mo + o.a:'o St/So 

'11111191\11 a:- .:i1'W6lla'l.h::V11'1J 

a:-.cr: .:i1'1Jf'lei'Un°ivi 1:i.i'a111b V1amba::f'lei'Un°i1P19!19!Aaei.:i 'Vlm t1fi..:i ..:i1'WRB'W fl1vi bii'f1m 'Vl~n~~n~1'W 61Je:i..:i 

b 'V!~ne:ie:iflm bbtJ nr'i1m ru~1..:ivi1n61Je:i..:i..:i1'Wt:J1 tJ VJ1..:J';i::u1 t1tl1'1'W 'Vl1e:imf11';i'll'1'1.h::V11'W'th::ne:iu61Je:i..:ib zje:i'W ~..:iij ,, 
Q.1 I <:::\! Q.I I I Q,.I 

G'f '1J'1J1bbtlfllil1 tJ buw1::..:i1'WfleJ'WmV1\91..:Jflm1 b VJ1'W'W 

1-ii~Vl';i K = o.a:'o + o.G>ct' It/lo + o.1€Jct' Ct/Co + 0.1€10 Mt/Mo 



- ~cf -

Q.I q d 0 d.~ i/CV Q.I Q.I '1 ii Q.I 0 ~ ,. <C:1t. d 

~"ll'U'l'1FITVIFl1'U1WV113JQVl'l'VlJ."l1ntJat)Jgy1bbtJ'Utl')'U'l1F11J.~ lil~'Vl1"ll'UJ.~t:1n'l'~'Vln.:iw1Qd"l1\;I 

K ESCALATION FACTOR 

It = ~"llil11F11~tJ~tnmt11tl6lle.:it11~b'Vlfl 1ub~euilia.:i.:i1ubb~a~.:i1~ 
lo = ~"llil11F11~u~l1rni11tl"lle.:itl'l'~b'Vlfl b'Ub~euvibtl~szm.:ith~m~11F11 
ct = ~"llil11F1188baJui;J 1ub~euvia.:i.:i1ubb~a~.:i1~ 
Co = ~"llU'l'1Fl16lfbaJ'Ui;l b'Ub~fil'Uvibtl~611e.:itl'l'~n?~'l'1Fl1 
Mt = ~"llil11F111'a~riea~1.:i (b.h1aJbVi~mba~~baJ'Ui;l) 1ub~euvia.:i.:i1ubb~a~.:i1~ 
Mo = ~"llil11F111'a~riea~1.:i <'t1i11aJbVi~mba~~baJ'Ui;1)1m~euvibtl~611e.:itl1~n1~11F11 
st ~"lli111mbvi~n 1ub~euvia.:i.:i1ubb~a~.:i1~ 
So = ~"llil'l'1Fl1bVi~n b'Ub~eui'ibtl~611e.:it11~n1~11F11 
Gt = ~"llil11F11bvi~mb~'Ub~t:1tJ'Vi~avitut11~b'Vlfl 1m~eu'Via.:i.:i1ubb~a~.:i1~ 
Go = ~"llil1111bb~'UbVi~m~1:1tJvi~avi1u'l.h~b'Vlfl 1ub~eui'ibtl~611e.:it11~n1~11F11 
At ~"!lil11F11brnaVlavi 1ub~euvia.:i.:i1mb~a~.:i1~ 
Ao = ~"llil11F11bbeaVlavi 1m~euvibtl~611e.:it11~m~11F11 
Et = ~"llil11F11bF1~e.:i:ijmbba~tJ~.firu,; 1ub~euvia.:i.:i1ubb~a~.:i1~ 
Eo ~"llil11F11bF1~e.:i:ijmbba~tJ~.firu,; b'Ub~euvibtl~611e.:it11~m~11F11 
Ft = ~"llil11F11tl13!u~b611aviaJm~1 1m~euvia.:i.:i1ubb~a~.:i1~ • 
Fo = ~"llil11F11tl13!u~b611aViaJ'Ub~1 1m~euvibtl~611e.:itl1~m~11F11 • 
ACt = ~"IJU'l'1Fl1'Vifil~b3J'UV!bt:Ji;'U b'Ub~fil'Uvia.:i.:i1'Ubb~a~.:i1~ 
ACo = ~"llil11F11'Vie88baJ'UV1bt:1i;u b'Ub~euvibtl~611e.:it11~m~11F11 
PVCt = ~"UU'l'1Fl1'Vifil PVC b'Ub~fil'Uvia.:i.:i1'Ubb~a~.:i1~ 
PVCo = ~"llU'l'1F11'Vifil PVC b'Ub~euvibtl~611e.:itl'l'~n1~'l'1F11 
GIPt = ~"llil11F11'Vimvi~ne1tJa.:in~a 1m~euvia.:i.:i1ubb~a~.:i1~ 
GIPo = ~"llil11F11'Vimvi~nmtJa.:in~a 1ub~euvibtl~611e.:it11~n1~11F11 
PEt = ~"IJU'l'1Fl1'Vifil HYDENSITY POLYETHYLENE b'Ub~fil'Uilia.:i.:i1'Ubb~a~.:i1~ 
PEo = ~"llU'l'1F11'Vifil HYDENSITY POLYETHYLENE b'Ub~©'UiJibtl~611fil.:Jtl'l'~n1~'l'1F11 
wt = ~"llil11F11a11:11wvh 1ub~euilia.:i.:i1ubb~a~.:i1~ 
wo = ~"llil11F11m1:11wvh 1m~eui'ibtl~611e.:it11~n1~11F11 



- l!Jb -

... 
@. f11'JA1'U1'1.IVl1rh K "i)1f1~\>l'J \>l1ll~f1'1!fru:;~1'W'W''W "l 1 m-Ul'i'1 bf!'(J\1l'(J'ITT11"llh'f~rleJ?f11~'(JeJ~m:;m1~ 

~1W'lf~ 1~1'.J 1 oU~1'W'IJeJ~lJ \!Jtrbflo b U'Wbnru"Vl1 'Wm"Jr\'1mru "" ' 

l!J. m"Jr\'1mruV11ri1 K 611V1fomru~ii~1'Wnei?111~V1fl1 l'.l'th:; b.fl'Vl'J11leJCJ"l. mrruru1 b~ l'.J1 n'W"i!:;~ei~ bbl'.l nri1 
'U v v 

nei?t11~bb~f!nh:; b.n'VI 1 ~-a-~ b"il'Wmll~ni;ru:;'(Jei~~1'Ui!'W bbf!:; 1 ~?fei~l"l~ei~nu?f l>ld~1~n1V1'W~ 11 
... 'U 

bf!. f11dA1'U1'1.IVl1rl1 K tl1Vl'W~ 1 moU'VlffiJl'.JlJ bf! M1bb'VIU~'Vln-rr'W\>lel'W 1~1'.J 1lliim'JU~bff'l!fbbf!:;n1Vl'W~ 1 ~vl1 
' 

bfl611'1ll~'W5 (b'l.l~CJrnViCJu) 1 ~b ll'Wt:-ifl61'1b ~"ilnei'W bb~1~~tl1t:-if!~~m 'lll"lrunul'i'1bfl'(Jl"l~~V1if1bfl'(J'1ll~'W5,!'W 
'U 

ct. 1 ~~"il1'J'1.11b~'Wb ~lJVl~eJfl~'J11"11rl1~1'W "i11m11"11~e:J-ru~1~vi'1'1n1ru1l>lnfl~nue:l11:5'1~ b~eiri1 K mlJ ~ g~ ~ ~ 

~l>l"J61'1V1-ru~1'Wriei6'111~,!'W "l l 'Wb~eJ'W~ci~lJeiu~1'Wiiri1 b 'l.l~l'.J'Wbb'l.lf!~b 'l.l"i11nri1 K l 'Wb~eJ'UbU~61fei~'l.l"J:;m~"J1A1 
lJ1nn11 ct% ~'W1'l.l 1~CJtl1bo~1:;ci1'W~bn'W ct% mr\'1mru'l.l-rub~lJV1~eifl~ri1~1mb~1bb~mru (l~CJ1l11"1~ ct% 

bb "Jn 1 ~) 

ct:. 1 'Wmru~e:l1u:5'1~ 1l16'11mdrivi'1mdnei6'111~1 ~bb~1b6'l~"il l>l1lJd:;CJ:;b 1fl11 'W'1ruru11~mll'Ul"l11lJtJ~ 
'U v v 

'(J€J~~fo:5'1~ rl1 K \>l1ll~\>l'J~1~6'] ~"iJ:;tl1m1m'Wf11dA1'U1'1.IA1~1'W 1m.Uri1 K '(J€J~b~€J'W~~Vi'11'.J\>l1lJ€J1~'1qiqi1 Vl~eJ 
1"11 K '(1€l~b~€l'W~ci~lJ€l'U~1'W"il~~ bb~1bb~11ri1 K m l~"iJ:;iiri1ifeiCJn11 

b. f11d~1m~mb~f!:;~1~ 1 ~~1CJri1~1~ ~1'W~~1u:5'1~vi'11~Lb~f1:;~1~ ml-l'1qiqi11 'l.lriei'Uci1'Uri1~1m ~lJ 
V1~eiri1~1'Wfl~fl~ zj~"i!:;r\'1mru 1~~m~ei'Vl'J1U11i''lfil"J1l"l116'1~ nei6'111~ zj~tl1mr\'1mruV11ri1 K 'IJ€l~ b~€l'W~ci~lleirn1'W 

' 
~1~,r'W "l b U'W~ Lb il'Wei'Wbb~1 b~eir\'1m ru b~'Wb ~lJ 1\9ll ~6lleivi'1 l"l11lJ \Pl nfl~ b~ei~ m "J L~'Wnu611'W' n~uth:;m ru 



"~Lfil'Ue:i'!i1fl1iliii~i'lth:: LEJ"lfui111n'U" vi111t1m1:1.J11 u1°!1°li'lli'!i'n1t>l1vt1e:iti~uflfli'I~ L-V'1 L?1LJe:i111°!1 L .;Je:i ... , , 
ru~1..:i b 'Wfl1'!i'lhtlJi'1~1..:J'IJeJ..:Jf1':ilJ b U'W~il?i1'W l~ b~E.l hl11 Lt>l tJVl1..:J~'!i ..:ivt1€lVI1..:JeJ€llJ b 'Wfi"ilfl11'1J€l..:J Uflfli'lli11lJl'l1Vl1e:iii~ 

... '\I , 

uflfl(;l~'W~ L-V'1 L?1'We:i111°!1L.;Je:iru~1..:i1 LJm1u1:::1.Ji'l~1..:i'llei..:im:1.J1 'Wfl111 L~ t11n'W , '\I 

m1il?i1LJ 1~ L~ t1 hH111'1 t1VI1..:i~1..:ivi1eiVI1..:iei'ei:1.J'IJei..:iuflfl(;lli11:1.Jt>l1vt1eiti~ufl fli'l~..:i n~11-1l1..:i~'W 1~LLri m1~ , , 
'Uflfl(;lli11lJl'l1Vl1eiu~Uflfl(;l~..:Jf1~11ilfl11lJGllJ~'W5n'W b 'W~ f1~tw::~..:i~ei l LJ-d' , , 

(@) ilm111i111~LJ5nLJ1'WL'll..:iu1vi1111'lt1~-.ijl'lm1 VfLJ?i1LJ~-.ijt>lm1 m111m1~-.ijt>lm1 ~u'1vt11 vt1ei~il 
'U 'I 'U 'U 'U 'U 

B1'WT'il 1 'Wfl11~1bil'W..:J1'W1 'Wfi"ilfl11'1J€l..:J'Uflfl(;lli11lJ\?11Vl1ei'lleJ..:JU~'U fl fl(;l11 tJVl~..:J iJej1'WT'il'Vl1eJG'f11111'11 off ej1'W1"il 1 'Wfl11 , , 
u'1vi11-.ij t>l m 1fi"ilm1'1J ei..:iu fl fl i;i 151111 t>l1vt1e:i'll e:i..:iti ~u fl fl(;l~ m1 tivt-d..:i vi1e:ivim ti 11 ti ~ LG'f'W ei11m 1 VI Lbn m11 bbi'I:: ~ , , " 
1 Vf u1 n11 ~m t>l ni;i1..:i €i L~ nV11eiti n ?IL 'Wm 11J1::11i'1~1..:i ~1 t11::uu€i L~ nVI1eiti n61 fl~..:i-d' 

" 
(®) il 1°11111i111~LJ5nLJ1 'W L 'll..:iVI'W 11'1t1~Ltl'WVfLJ?i1LJ1'WVf1..:iVfLJ?i1LJmilfl 1 vi1ei ~ L ll'WVfLJ?i1LJ hl~ 1 nl'lm111ru 

'I 'IJ 'I 'I D~ 'lJ 'I 

~ t>l b LJVf1 ..:iVfLJ?i1LJ ~1 nl'l vi1ei~~ eiVfLJ11ti1w111 'Wu°1,;'VI~1n l'l'Vl1eiu1,;'VI11vt1'll'W~1tl' l'l L lJLJVf LJ?i1LJ 1LJVf1..:iVf LJ?i1LJG'l1i! ru 
<j \J 'I D~ Cj 'I QJ 

V11eiVf1..:iVfLJ?i1LJ~1tl't>l 'Vl1ei b tl'W~~e:iVfm1ti1 viru1 LJu°1,;'VI~1nl'lV11eiu1,;'VI11vt1'llLJ~1 tl't>l ~m1t1vi~..:iV11eiV1i;i1 t111 ti~ 
'I 'U 'I QJ 

LG'l'Wm1fl11 Vf LLrim11 Lbi'I:: m Vfu'1m1~i;i1t>1ni;i1..:i€i L~nVI1eitin?1'1 LJm1u1::11i;i:ij1..:i~1m::uu€iL~nVI1eitin~fl~..:i-d' 
" " 

1"1111 "~tie:iVf'U-a1E.11vtru" 1 Vfvtmt1m11111 ... . ., 

(n) mru~L?1'Wm1fl1~ill).Ji;i1J1:: 1tJ'lltl~111tl'LJ1::vi11..:i~b?1'Wm1fl1~1t1tl''W vt111t1fl111111 ~~e:iVf'W zj..:itie:i 
'U 'U 'U 'I 

Vfmfi'Wn11~ei t1i;i:: ~~uVf11 'W fi"il m1i!LJV11e:i 1 mi' m1?i1LJ~111~flru:: m111m111 ~1 tJf111~G'f t>l L ~'W?111m11J1:: ml"! , , 
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