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~1.:!Vlii'1 

ct. 1 'Um~-r'Ub~'Ul°l1:il1.:ici1.:iV1i!1 {;11:w'\.J1~ml"1d 
ct.® 1 'Wmru~~-ru:il1.:itJ~tr~~\9lli1qi(1J1 m:w'V11.:iV1m.:iii~'V1'5b~EJn1'8.:ib~'U~~1EJci1.:iV1ii'11i11n~~1tJ1~n'W111i' 
ct.l!'.l m1:w-ru~\91'1l8'U'1J8.:i~~1'\.J1~n'W"\9l".:im:wi:l1'U mmhm'Wb~'W~m:w'V11.:iV1m.:i111i'Vin'1l\911-tl'lil1nb~'U 

" I VQ.I V 

l°l1.:!1'U'1J8.:!~':i'U"il1.:! 
'\J I V ii 

ct. bf] fl11Vf fl b~'U 1°11.:11 'U'1J8 .:i ~-r'U {11 .:i 'll\911 oll b~'U A1{f1 .:!Vl~1 EJ ci'J .:!Vlii'Tu '\111 ntJ11fl{111~1u {11.:iii'VltJ~'UVI~ 8 

m1~~'W1\91~8mii'V11.:iV1m.:i {;11ili;r'1Jqi1{f1..:i~1ilbMti1nub~'U1°11~1..:i~1.:iV1iJ1 rm.Jvi1-:mm..:iii~'V1'5~1i1~Vlnb~'U1°11.:i1'U 
'1!8.:i~-ru{f 1.:i '1l\9l 1ofi'V1d~'WV118m1~{;11:Wi;rqi(1J1{f1.:ii!'Wri8'W b~8i'.ib~'Ub Vl~8~.:ilil~'!Xn'1l\9l 1otlb~'Ul"l1{f1.:i~~1tici1.:iV1if 1 

'IJ I iJ' I ii 

b. -ii'8n1V1'U\91V11m~8'Ub'1J~nci11tlnm1EJ"~b€iEJ\9l~'U1 Iii~ 1!?ln1V1'W\9111l'U~'1J'Y1~1.:i Vl~8~'1J'Y1 \011 

t11~nmbii'1bb~m& 



- bo -

oLJ8rl1'\ll'U\?lfl1':irl8?t1'1.:JV11\!'\11'11\! b~J..!Vl b 

6'11'W.:i1'Un8?11'1.:i?t~'\"11'\.JA'Ub~'U-LJ'1J..Jti'U'U rn1~1 tJFi1'11u:iJ~ bb u.:i~1tJ1111(P)'1~81 ud 

ITTl.<9> n8?11'1'1\918~8vin~'U '1"11'8mY'W11'1~'\.J - '1\! 1vr~1tJ1111 c(cf % 
' 

ITTl.b rl8?t{1\!A1'U'\"1{8J..J~'U?t~'\"11'\.Jbb'1~':i11?1~'1"11'\.J 1Vl~1tJ1111 c(o % 

ITTl.m n8?11'1'1111u'W11'1 11tJrn1'1~b~tJ\?1~1.:i1 'l"l1'8J..Jrn1\91mb~.:i.:i1'U~.:iV1J..1\?l 
b?t~"il b1tJu1'8tJA1u~1'UmJ..1 bb uu bb'1~at11'1J1'Vl nt.11~rn11Vf~1tJ1111 @er % 

11:1.J ®00 % 

~. e'.!'-ru~1.:i"il~~8'1~l'lV11 ~l'lv11 bb'1~~1'1~.:iu1mA~8'1V1mtJ bb'1~aruru1ruliJ11"il1-ri'1A111\911J..1 " ., ., 
ml'l1_;j1'WmJ..Jvi1.:iV1m.:i bb'1~\911J..Jbb'W1Vl1.:it.l~u~rn1~1'1~.:ibA~8.:iV1J..11tJ bb'1~atyty1ruG11V1-run11~1'161i8J..Jti'W'Wbb'1~'11'U 
a1n11rut.lfaA'll8.:J6'i1'U11'1Jrn1 bb'1~-r~1?11Vlfl"il ~.:iAru~m1J..Jf111U8\!tl'W8U~.ifo bb vl.:i'll1~n1'\ll'W~11b ~81 VlA11J..J " ... ' 
?!~ \?11 f1 bb'1~ A11J..JU'18\?ln tJ ~ 8 rn1a ty"il':i'll8'1 tJ1'\.J'l"l1'\ll'U~ bb'1~ A'U b~'U b vh 1'W'U~b1 W\!1'\.J n8?1{1.:i 

e'.!'11~1\!m"il 1 Vfe'.!'-ru~1.:i b vb.1 b~J..Jrn1~\?l~\!u1tJ bA~8.:i'Vlm tJ bb'1~aruru1ruliJ111iJ1'\.J8 n b V1tlmnn~ n1V1'Wl'l 
'\I '\I v v 

11l 'Wm\91':i_;j1'WVl'1mb 'W1vi1'1t.l~u~~n~11111m11mb1n b~m ~'U111iJ~v111 Vf bnl'lfl11J..Jt.l'181'lntJ~.:i~'U 
I ii 0::::.. .:::ild 0::::.. I I 0 0:::.. I V VQJ V V CV O 

fl1':if18?t':i1\!?1~'1"11'\.J'U':ib1 WV1U61~'1"11'Ub\?IJ..18 tJ f18'U"il ~ \?11 b 'U'U f11':if186'l':i1\! e.!1'U"il1\! \918\!"il ~Vl16'1~'1"11'\.J 
" " 

b ~tJ'IVl'18Vl1\!b~tJ\!\911J..Jbb'U'Ub'1'll~ Ser/ ocf-(9) zj.:i6'11m1ti-rutl1V1'W'nrn1vin'll8\!El1'\.J'l"l1'\ll'U~'ll'W11'1 Hbo-c(c( 1111 '\11~8 
' 

\911:u~er11~1.:in1V1'Ul'lmJ..JA11:u~1 b tJ'W '1"11ei:u~.:i ~ei.:il'l11"ilaeiul'l bb'1'l111.:i-rn~11 Vfe:i ~1 'U?tm'l"I ~ bb ~.:i bb -a.:i bb'1~um1\?lnt.1 
\I '\I 'I 'U 

\91'1e:il'l-a~ t.1~ b 1mm-ii'.:i1'Ue:itj 

?t~'l"l1m~J..16'i1'W~ bll'W1lJ V1'186'11'U~b U'Wb Vl~n ~-ru~1.:i"il~~e:i.:i~ l'ln11~e:i88nt11ci.:iJ..18u1 Vf nu 
" b~1V1if1~'1Je:i.:i~11~1.:i ru ~zj.:ie'.J'11~1.:i"il~1l11bb~.:i1 Vfvi11u m-a~e:i\918~8 ?t~'\"11'Uzj.:ibll'W1lJl'l'18\?l 1 m-ii'15~1'lb6'11b6'1J..18 

'\J '\J I iJ I 

WtpJ'lJ~'U ~1 b tJ'W1~~8A8'Uf111'11 Vl'18'Uci1'U~b lJ'W 1~88f1 611V1-ruci1'WVJb lJ'UA8'\.Jf1~\91'lJ8\!?t~'1"11'\.Jb~J..l~\!'\lll.J l'lVJiJtoU 

ci1'Ut.l1~n8u 1A1.:i?t{1.:i 1 VI~ ~-ru~1.:i~8\!~l'lf111~888f11 Vlb lJ'W?tJ..JU~'lleJ.:Je'.J'-ru~1.:i 
" " 

?t~'\"11'\.Jb~t.1'1 V1'18Vl1'1b~tJ.:izj.:i~-ru~1.:i~l'l6'11'1.:i~'U ~-ru~1.:ibll'U~1t.1~888mll'W6'1J..JU~'ll8'1 ~-ru~1.:i 
" " " 

1 'Wb~81111vh rn1?11'1.:i~.:i n8?1~1.:imJ..Jt.l1~ ml"ldb?t1"il bUl'l m1"il11"il11l11bbi;l1 

<i. '11'W':i1tJ-d'bll'W.:i1'W~nmut.l1~mrull ________ b.~~------------· mJ..Jvi1.:iV1'11.:J'iiJ~-ruv11'61tyty1~n~'W 
rnl'l ~8 b~81111-ru8'W~~.:iut.l1~mrubb'1~ b~'Ut.l1~1il1'111'1 Vl'181~-ru8'W~"il1 nAru~-r~:u'Wl'lTI Vfvhatyty11~ 
'U "I 'I <J!j 



,, 
(9)(9). e.j'~LJ~1..:i~e:i..:irie:i'G21~1..:iV1~e:i~~V11rl1t!n..:J1tJ bbfl~Vi~nsil1f1~11 ~..:iii.-

" 

1 'Wfl'HU~~eJ'l~(?lV11?11tl'n-~1'Wbb~u::~~fli1m11 ~-r'U~1<i~~~eJ'l~(?lVl11 VtbbiK1bi,'f~~mCJ1 'W cs:'.ct l'W 
" tl''U~<i bb~l'W!;l<i'W1~ 1 'Wii1 ruru1 brn ~"ii~ ~eJ<i~(?l 1 Vi'iib vHh bb!;l~ bbi,'f <ii,'f 11-:i l'!i;i eJ(?\ "il'Wtl1m.J1.nfl'll~1.n fl m~flTrnnmru eJ~<i 

m11'U~~"iJ~ne:i?111-:iV1~e:i~;V11?11tl'fl-:i1'W bb!;l~~~fl-ri'1fl111"iJ~~e:i-:i1\9l1'Um1~b~'W'll~'U"i11fl ~11~1-:ine:i'W 
" ~1'U~1-:iiiV1ti1~~(?lVl11flCJ'Wl'lllfleJV'l'lJ'W1(?lbfl~e:i..:iCJ'Wl'lbiltimm11 l!:J,cs:'.oo 611.611. ~ii?tmV'IH'..:i1'W1\9l~ 

" 
1(?\m U'W1flCJ'Wl'lb V1i!V1~eJ"iJ(?\'Vl~ 1. UCJ'Wm 1.1.i\'11il bfl'W <9l ti b(?lCJtJ'U{i..:ii''Wb~~v11..:i1'Wl'!1~G1qiqi1 -'ii1m'W .. :-..... ~'W V'l1e:i~ 
V'ltJfl<i1'W'1i''ll 1 Vi'?l1V11''ll b ~1Vltl1~'lleJ<i m~'Vl1<iV1i;i1..:i 1 'W m1m'llflm1'W~1-:i b V1mneJi,'f11-:iV1~eJ?t~V'l1'W l'!1~G1ruru1 ~-:i 1.1.~ ' ., ., 

1m~m1'W"il'Wbbil1 bi,'f1"iJ b(?lCJ~1''U~1-:i1. U'W~eJeJflA11.rr~1m~mn'Utl1irm~m V'l~<i tl1ir'WV1cie:i~'W r11eJ~ 1 Vici r11'lleJ~ 
" " r11~1..:i b1.i;i~r11ci1..:ib1i;i1'1JeJ<iV'ltl'm1'W'1i''U'~-:i ........... :-............ ~'W bb!;l~~fo~1-:i~e:i-:i1'U~(?l'1Je:i'U1'Wmru~bn(?lfl11~1.~CJV11CJ 

Vl~eJeJU~ b VII'! eJ'W bfl(?l~'W~1 fl m11 i1riEJ'Wl'l \91-:i flci11 1il11m1~ b~ CJV11 ml'W ~~ bn (?\~'Wn'U b ~1Vltl1~'ll eJ<i fl 1~'Vl1<iV1i;i1-:i 
' ' 

V1~eJm~'Vl1<iV1m<i bb!;l~ b ~e:itl1~ bCJ'll'l1'1Je:i<i'Vl1<i11'1Jfl11 m~tl'CJV1tl'..:i?le:i?11tl'fl..:i1mi;i'll15m1flru~1'1ii~'Wl'l~ ~ i,'f1. 
"' 

ol!:Jobfl/<il!:J®l!:J ii'l..:ii''W~ (9)~ mfl~1fl~ l!:Jctl!:JITTJ m~'Vl1<i'Vlm<ii,'f'l1'W~'VlB"il~bbm'llb~~b~~b~e:i'W1'llVl~eJ11..:iG1qiqi1m~~ .. 
bVl'Wi,'f~fl11 

~ v d 2/Q.I v v .<::rl v ~ Q. .J d v 0 

<9ll!:J. b li'WVl'W1 'Vl'll eJ<i i;.J1'U "i11'l "ii~ l'!eJ'l'lJeJ(?\11 CJ!;l~ b eJ CJ(?\ 1.1.i;i ~ m1 "ii?! eJ 'Ui,'f .n 11"1'lle:ib'Vl"ii"ii1 <i'll e:i..:ii,'f m'W'Vl'Vl I'! ei<i'Vl 1..:i1'W 
" " 

m-:ine:i'Wfl11~'W"lleJ<itl1~m(?l11fl1 

(9)bfl. m1tl1'm1fl1r11..:i1'Wne:i6'111..:i 

m 1tlfo111"11 r11-:i1'W neJi,'f 11-:i 1'11~?1l'l1m1tlfo 11fl11'1..:i1~'ll1 'W-if eJ <9>.ct "il~tl1m1 m 'W mru~f\1-:i1'W 
" ' ' ,, 

neJi,'f11..:Jii'l(?l!;l'lVl~mVl~61J''W 

(9). m1'lle:i b~'Wb ~~r11-:i1'Wne:i?111..:im~G1qiqi1 bb 'U'Utl1'm1m 1\9ld 1. U'WV1ti1~'lle:i..:i~1'tJ~1..:i~"il~ ~e:i..:ib~CJ fl1eJ..:i 

mEJ1'Wn1Vl'W(?l cio 1'W tl''U~..:Jbb~1'W~~1'U~1..:i1\9l?l-:i~eJ'U<i1'W<i1(?li,'f(?lVJ1CJ V11fl~'Wn1V1'W(?ldtu1.1.i\'1~1''U~1-:i 1ilii~'Vl5~ 
" ' " 

~~ b~CJfl1eJ'lb~'Wb ~~fl1'11'WneJi,'f-r1-:i"il1fl~l1~1'l b\9l~fl~eJ 1 tl bb!;l~ mru~~11~1..:i "il~~e:i..:ib1CJm~'Wfl'W"il1fl ~1'U~1..:J 1 Vf~11 
'U 'U 'U 'U 

~1<i~bll'Wr1ii1ruru11'U 1.1CJfl 1.~'Wfl'W"i11fl~1'U~1-:i 1(?\CJ 1. ~1 Vl1eJ 1Vf~nr11-:i1'W'lJeJ<i<i1t?l~eJ1 u Vl1eJ 1 Vf~fl b~'W~1flV1afltl1~ n'W 
'U OJ v 'U 

G1qiqi1 bbil11.1.~m& 
l!:J. m1Vl"i111ru11°11mM~'Wb~~V1~eii;it?l bbii'l~m1~1CJb~'Wb~~Vl~eJb~CJf1b~'W~'W"il1fl~1tJ~1..:im~1.~ei'W1'1J'lleJ..:i 

G1qiqi1 bb 'U'Utl1'm1fl11\9l ~eJ-:i 1\9l1'Ufl111'111"il?teJ'\J bb!;l~ b ~'W'lleJ'\J"il1fl6'1°1tl'fl<i'Utl1~mru1.bi;i~ 1 Vf~e:i m1Vl"il11ru1'1Je:i..:i6'1'1tl'fl 

..:itJtl1~mrubU'W~~'W~(?l 



~t'l·rn11'l.B'urn•n (~ml°11 K) "il~~ei.:iri.:i~~1~~u~r\'1V1'U\;l 11l 'Y1'Ybb~1b611"ilt'11it~r\'1V1'U\;l 11!. 'Y?i'qiqi1 

V1~eimt11m~t1~ni;i1~mii11i16lm1t1eiein 1 ti 1\;lt1"il~1.rr61m'llei.:ivi1.:i11'llm1mli11~u 111. 'Yoifei m.cr 
'U ' 

ol ' V ~.,., ., tJ"' 1" 
u)~ b.tlVl.:J1'Um:J'f!)1.:J bbfil~~t'l1'V!l.'lln'U61Q!Ql1 bb'U'U )U11A1 (;) 

1 'Ym1~"il11ru1 b ~it'Vl~eJi;i(;l11ri1r11.:i1'Y..ij1.:ib V1mnei61~1.:i 1 ~Fi1m illt'l1it61t'l1 ~.:id.-
'" 

p == (PO) x (K) 

p 11ri1r11.:i1'Y\9\eiV1t.i1t1V1~m1ri1r11.:i1'Ub um1(;l~"il~~ei.:i"il1t11 ~~-ru..ij1.:i 
'U 

PO == 11A11°11.:i1'U \9\eiV1t.i1 ti~ e!1'u'<()1.:itl1~iii;i 11i1 'Vl~m1 ri1 fi1'<()1.:i.:i1 'Yb U'U-!11 (;) 
'U 'U 

zj.:i1~u 11l 'Y?i'ruru1 bb~1 bb\9\mru 
' "'"' 

K 
dQJ ii d V .:.: I .::!:ii 

ESCALATION FACTOR Vl'Vln(;l1tl cs:'.% bit€lt'l€l.:Jb'l"litf11.:J1'U'Vl1€l 

.:11'YenA1';i V1mt15.:i~1mri11 b'li'Y ~vi'1m1 h:ib'1t1'Y 11.:i'l"lmu1i;i 'VleJ~n ~~n V1eitl1~'llit 
' 

eJ\1ll"il'YVl4 ~itb'Yb6lit1J..1 61';id1mJ1 h:imV111 ri~.:i161(;1 11.:i.:i1'U #1 bU'U~'U bbi;i~1~V1mt1ri11:1.111:1.15.:i 
' 

m.m 1 '1"1~1 bbi;i~mri11m1"ilu5.:im t1 bit'Y"ii'1V1i.11t1 bb\9\hh1:1.15.:iV1~ei bb tli;i.:i bbi;i~1~uu1 'V'l~1mt1L'U'U°1b1ru 

m.b U-;i~U1'llei.:imri11m1"il'U5.:ivimit'Y"ii'1'Vlil1t1 bb\911ih1:1.15.:i1~uutl1~tl1m ti L 'U'U~b 1ru 

m.m 1~uuvieiV1~ei1~uumt1\9\1.:i 1 ~~(;)V1~ei~.:iei~"l'YG'l1'Y'lleJ.:Jmri11 b'li'U vieitl1umm~ viein161J 

mt11'1"1~16'11V11rnri~ei.:itl1'umm~ mmfa~1 .,i;i., ,, ,, 
m .cs:'. vi1.:i 1~u1 t1tl1'1Jei.:im ri11"il'Yfi.:ivi1.:i1 ~u1 t1tl1m tJ'U ei n 

m.<t G'l1'Utl1~neiu~~1bU'U6'11V11umri11 bu'l"l1~G'l1'U~~{;ln'\.JmA11 1(;lt1~ei.:i61~1.:iV1~eitl1~neiu 'l"l~ei:1.1num1 
nei61~1.:imri11 bb~hh1:1.15.:ibri~ei.:i~m'Vl~mri~ei.:iileini;i~tl1mtl1~neiuV1~€J~(;l~.:J b'li'Y ~'V'lvl bA~ei.:irieiit~1bt'lei1 
bA~ei.:i61utl1 bA~ei.:itl-rumm~ ~(;li;iit .,i;i., 

'U 

bollt'l\911 K == o.lID~ + o.G>~ It/lo + o.G>o Ct/Co + o.~o Mt/Mo + o.G>o St/So 
'U 



i!l.G> .:i11..1~1..1 Vlmt.J(i.:i m':i'IJlil~'U m':i\9lfllil'U m':iulil€llillil'U m1'1J\ilV1u1~'U m':ibn~t.JulileYlil~'U m':i'IJ(il 

- m.iulileJ\ilbbtl'U b~€l'U mrn.:i fi''LIAaB.:i 'fi''LI~'Utl1 fi''U'Vl1.:i zj.:i~B.:i1oifbA~€l.:i~n~ bA~€l.:in€lna'IJl)u~ ' 

&11V1-S''Uf11':if;'l:i.J~'U 1~V1mt.JA';n:1..1(i.:im':im.J~'UV11€l'Vl':i1t.JVl1B1?flil~'U ~iim':im'UA:i.JAru?f:i.JU~'IJe:i.:i1?flil 
'I 'l 'I q 

tT'U 1 bba~ii.LJ'e:i r\'1V1'Ulil1um':if;'l:i.J ':i1:1..1~.:iiim':iulilel'lil bb tl'U 11il t.J1'U bA~e:i.:i~m bA~e:i.:ine:ina b ~e:i 1 m~m m21'U\>11:1..1~ 
r\'1V1'Ulil 11 b-tl'Ub~t.JJ nrn1'Une:i?f~1.:iti'U'LIV11m ~e:J'U'lla'IJ':i~'Vl1'U 

~.:id1'1~':i1:1.J(i.:i.:i1'U'IJ':i~bf1'Vl EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bba~ SHOULDER 

'l:ifa1\9l'a K = o.mo + o.G>o It/lo + o.cs:'o Et/Eo + o.l!lo Ft/Fo 
" 

l!l.l!l .:i11..1~1..1b~EM Vlmt.J(i.:i .:i1'U~'U'IJ'U11il 1V1ajtl1mb1t.J.:inm ll'U-ff'W1~b um~b ut.Ju "il'U 1~m1:1..1V1m~~e:i.:im':i 
b\ilt.Jb 'U-tle:J.:Jl1-!l':i~Vll1.:J~'Ub Vlql"il~bb'1f:l.J~1t.J~'U~€lt.J Vl1€lfl':i1\il'IJ'U1\il l'h-!! 61 bb!;1~'Vl':i1t.Jb ~b~:l.JoU€l-!ll1.:Jiif111A1'U~:l.J 

Aru?fiiu~'IJe:i.:i1?flil bb(;l~ii.LJ'e:in1V1'Uliliu'l.Jfiu&i11ilt.J 1.UbA~e:i.:i..;Jm bA~e:i.:i:We:ina V11e:i bb ':i.:JA'U bba~1 ~V1mt.JA11m1:1..1(i.:i.:i1'U 
' ' ..i 

~'Uvl.:i .:i1'U~'U b1t.J.:im bb m V11e:i.:i1'U~'U 1 Vlaj~ii~ rre1ru~A~1 t.JA~.:in'Ub ~ffue:i.:in'U m':in\il b'1f1~~.:J'Vla1t.J'IJ€l.:Ja1\il\9l~.:i bba~ 
... 

Vle:i.:ici'1tl1 

1.Ua\91-a K = o.cs:'o + o.l!lo It/lo + o.l!lo Mt/Mo + o.l!lo Ft/Fo 
" 

l!l.m .:i1mli11:::-a:::b'Ulil'Vi1J Vlmt.J(i.:i .:i1'Ub"il1~':i~bulil~'Uvi'11u ':i:::t.J~'Vl1.:J'IJ'U~1t.J 1'1.J - n~u 'IJ':i~mru 
1~bfl'U Iv fibmiim t.Jflb1'U.:J1'Ub"il1~':i:::bU\il€lb:l.J-!!Azj-!1~€l-!lboUb'VlAilA~'U?f-!I ' ~ 

1.U~\9l'a K = o.cs:'d: + o.G>d: It/lo + o.G>o Mt/Mo + o.l!lo Et/Eo + o.G>o Ft/Fo 

d 
'Vi:l..11\il'Vl m .:J11J'Vl1.:J 

m.G> .:J11JNTVl1.:J PRIME COAT , TACK COAT , SEAL COAT 

1oif'ril\9l'a K = o.mo + o.cs:'o At/Ao+ o.l!lo Et/Eo + o.G>o Ft/Fo 
" 

m.l!l.:J11JN1'Vl1.:J SURFACE TREATMENT, SLURRY SEAL 

1.U~\9l'a K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.l!lo Et/Eo + o.G>o Ft/Fo 

m.m.:J11JN1'Vl1.:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

1-if'ril\9l'a K = o.mo + o.G>o Mt/Mo+ o.cs:'o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
" 

m.cs:' .:J11JN1tl1J1Jfle:J1Jn~ma~m'Vi~n Vlmt.J(i.:i~hf;'l'U'UA€l'Uf11\91~1olib?f~:l..lb'Vl~f1 zj.:iLJ':i~f1€l'U~1t.J\9l~bbfl':i.:J 
b'Vl~flb~'UVl1€l\>l~bbfl':i-!!a1\ilb'Vl~nn~1bzj€l:i.J&ilil (WELDED STEEL WIRE FABRIC) b'Vl~m~e:it.J (DOWEL BAR) b'Vl~flglil 
(DEFORMED TIE BAR) bb(;l~':i€lt.J~€l~1-!!61 (JOINT) ~.:i-d'1~Vl:l.J1t.JA11:l..111:i.Jei.:Jbb~'U~'UA€l'Uf11\9lb?f~:l.Jb'Vl~fl'\J~bdruAei 
?f~'V'l1'U (R.C. BRIDGE APPROACH) ~1t.J 



1oli'al9l':i K = o. mo + o.mo It/lo + o.m& Ct/Co + o.mo Mt/Mo + o.m& St/So 
'IJI ~ cl A d I Q.I 4 I -=:ii ..:::::. Q O CV 

m .& .:J1'W'Vl e>':i::'IJ1tJ'U1 Fle>'lJn':i\91 b1i1':i1! b Vlt'l mu;:1::.:i1'U'Ue>vm Vim mi-:i 'VI eJl°l e:i'Wm l'l b?l':iit b 'Vl'1 fl?l1'Vl':i'tN1 m :i'U1 ti 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..:i1'\.J11..:iw'U1titl1mJ'Wfl'1l'lb?l~itb'Vl~fl ..:i1'\.J\911\9ll°leJ'Wfl'11'1 
C. Q ~ .C::. ~IQ.I -=I -=::t. d .::::ii A Q 

b?l':iit b 'Vl'1m1..:i':i:i'U1 tJ'W1bb'1:i'\J1b1rum\9ll°leJ?l:i~1'W 11it'Vl..:i..:i1'W'Ue:i~ flPleJ'W ml'l b?l':iit b 'Vl'1fl bb'1:i.:J1'WFleJ'W ml'l b?l':iit b Vl'1 fl 

~'W~ii1u bb'U'Ubb'1:i~fl~t\J:i.:J1'\.Jl°l~1 tJl°l~..:Jtl'W b oU'W ..:11'\.JUeJ~ fl (MAN HOLD) vleJ~eJtJ?l1 tJ b 'Vl':i'Pl~vi vleJ~eJtJ?l1 ti1 'V'lvh 
" 

bll'Wl'i''W 

K = o.m& + o.l!lo It/lo + o.m& Ct/Co + o.m& Mt/Mo + o.m& St/So 

m.b .:J1'1J fa':i .:J1i1~1.:JFlel'Ufl~\9lb1i1~11b Vlambt'\::.:J1'1Jb ~e>'Un'l..1191~.:J Vll.11tJ5..:i ?l:i~1'\.Jl°leJ'Wfl~l'l b?l~l.lb VI~ fl 
bl°l':i..:!?1~1..:i~1'W11fll°leJ'Wfl~l'lb?l~itb'Vl~fll°leJ?l~~1'W (R.C. BEARING UNIT) vle:ib'Vl~tJl.ll°leJ'Wfl~l'lb?l~l.lb'Vl~fl (R.C. .... 
BOX CULVERT) VleJtl..:Jtl1 bl°l':i..:!?1-r1.:il°le:i'Wfl~l'l b?l~l.I b'Vl~fl b zjeJ'Wtl'Wl'l~..:il°leJ'Wfl~l'lb?l~l.lb Vl~fl vl1 b Viti'Ub1eJl"leJ'Wfl~l'lb?l~ii 

K = o.mo + o.mo It/lo + o.m& Ct/Co + o.l!lo Mt/Mo + o.l!I& St/So 

m.in1 .:i1'U LF1':i.:ia~1.:ib Vian Vlmti5.:i ?1:i~1m V1~n611V1~'Ul°l'Ub~'Ui1iiti'W'W 11"11..:i b V1~n611V1~'U~\9l~.:ii:l1ti 
lil':iT'il16llu\9lbb'll1'\.J?1.:i L?111'V'lvhbb1..:i?t..:i b?l11'Vlti bm 1 'VITvi'Pltl V11e:i..:i1'\.J 11"11.:i b V1~fl~'W~iii;;'n~ru~1"11i\'1tiF1~.:in'W bb~1:iJ 

" " ' 11ii'1.:i.:i1'\.J~\9l~.:J b?l1 b\011.(lb Vl~fl?l1 m'i..:i'lJeJ.(lfl1':i1 '1"1~1~1tlt:-l~l'lbb 'Vi..:iu':i~ b 'Vl\311 'Vlti 

1oli'al9l':i K = o.l!I& + o.mo It/lo + o.o& Ct/Co + o.l!lo Mt/Mo + o.cto St/So 
'II 

V1111~vi ct .:i1'l..l"!l~tJ':i::'\111'l..I 
ct.& .:i1'1JF1e>'l..ln~191\,J1111bV1amb~::F1e>'Wn~191~1\9lF1~ei.:i Vlmti5.:i .:i1'\.J\OleJ'Wfl~l'lb?1~mV1~fl~~fl?i1'W 'lle:i..:i 

b VI~ fleJeJ fll.I 1 bbtJ fl fi1m ru ~1.:JVl1 fl'lle:i.:i..:i1'W~1 ti 'Vl1..:iw'U1 titl1 ii\''W V11e:i e:i1rn':i6ll'1U':i~'Vl1'\.Ju1~ fleJ'U'll e:i..:i b zje:i'W zj,:iij ,, 
QJ I .::ii Cl.I I I V' 

?lt1J qj1 bbtJfllil1 tJ bU~1~..:11'\.Jl°leJ'Wml'll'l.:Jfl"11 b '\111'\.J'W 

boll~\9l':i K = o.cto + o.m& It/lo + o.l!I& Ct/Co + o.l!lo Mt/Mo 



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 

= ~"llil-a1m~u~tnA~11tl"l.la.:it1-a::b'Vlfl L'Ub~a'Uvia.:i.:i1mb~a::.:i1~ 
"' 

= ~"llil-a1A1~u~tnA~11 tl"l.la.:itl-a::b 'Vlfl L'Ub~a'UvibtJ~611a.:itl-a::m~-a11°11 
~"llil-a1A16libit'U~ 1m~a'Uvia.:i.:11'Ubb~a::.:i1~ 

= ~"llil-a1A16libit'U~ 1m~a'UvibtJ~611a.:itl-a::m~-a1A1 
= ~"llil-a1A11'a~riaa~1.:i (l.a.initbvi~mba::6libit'U~) tm~a'Uvia.:i.:11'Ubb~a::.:i1~ 
= ~"llil-a1A11'a ~ riaa~1.:i (l.a.initb 'Vi~ mba::6libit'U ~>1 'Ub~a'Uvi btJ ~611a.:itl -a::m~-a11°11 
= ~"llil-a1A1bvi~n 1'Ub~a'U~a.:i.:i1'Ubb~a::.:i1~ 
= ~"llil-a1A1b vi~n L'Ub~B'U~btJ~611a.:itl-a::n1~-a1m 
= ~"llil-a1A1bvi~mbNm~1:1uvi~~~1'Utl-a::b'Vlfl 1m~a'Uvia.:i.:11'Ubb~a::.:i1~ 

~"llil-a1-a1 bbN'U b vi~n b~t:1uvi ~~~ t 'Utl-a:: b 'VIA 1 'U b~a'Uvi biJ ~611a .:itl-a::n1~-a11°11 
= ~"llil-a1A1brnav:la~ L'Ub~a'Uvia.:i.:i1mb~a::.:i1~ 
= ~"llil-a1A1brnav:la~ L'Ub~a'UvibtJ~611a.:itl-a::m~-a1A1 
= ~"llil-a1A1bA~a.:i-:5'mbba::u~.flrusn 1m~a'Uvia.:i.:i1mb~a::.:i1~ 
= ~"llil-a1A1bA~a.:i-:5'mbba::u~.flrusn 1m~a'UvibtJ~611a.:ith::m~-a1F11 
= ~"llil-a1mtl13!'U~b611avii1'Ub71 1m~a'Uvia.:i.:i1'Ubb~a::.:i1~ • 
= ~"llil-a1mtl13!'U~b611aV1iim71 1m~a'Uvibtl~611a.:t'\.h::m~-a1A1 • 
= ~"llil-a1mvia6libit'U~1:1t:;'lJ 1m~a'Uvia.:i.:i1'Ubb~a::.:i1~ 
= ~"llil-a1F11via6libit'U~t:1i;'lJ L'Ub~a'Uvibtl~611a.:itl-a::m~-a1A1 
= ~"llil-a1A1via PVC 1m~a'Uvia.:i.:i1'Ubb~a::.:i1~ 
= ~"llU'a11°11via PVC L'Ub~a'Uvibtl~611a.:itl-a::m~-a1F11 

., ... • d ., 9 "I "' d...1 • = ~"ll'U'a1fl1'VlmvmnaT1rn.:in::~ L'Ub~B'lJ'Vl~.:t.:i1'lJbb~a::.:i1~ 

= ~"llil-a1mvimvi~nmua.:in::il 1m~a'Uvlbtl~611a.:itl-a::m~-a1A1 
~"llU'a11°11via HYDENSITY POLYETHYLENE 1m~a'Uvia.:i.:t1'Ubb~a::.:i1~ 

= ~"llU'a11°11via HYDENSITY POLYETHYLENE 1m~a'Uvibtl~611el.:ttl-a::m~'a1fl1 
= ~"llil-a1A1a11:11viw1 1'Ub~a'Uvia.:i.:i1'Ubb~a::.:i1~ 
= ~"llil-a1A1a11:11'V'lw1 1m~a'UvibtJ~611a.:it1-a::n1~-a1F11 



(9). rn';ir\1mruvi1r11 K "il1m1\?l';i \?11:1.J~m;ru~.:i1'Wif'W61 1m.UW11ba'1Jt'i''llil';i1A11'6'l{?)nei6'1~1.:1'1J'El.:im~'Vl';i1.:i 
~ I ' 

'l"l1W'll6 b(?)t:Jboif~1'U'll'El.:ill ~ct'.mo bll'Wbnrusn1'Wfl1';irl1'U1UJ 
dJI 

~- rn';ir\1'U1ruvi1r11 K 6'11vi1'umru~ii.:i1'Un"EJ6'1~1.:ivim CJ th~ bi1'Vl';i1l.J'El CJ°'l 'W!Kn 1ru1 b~ mn'W"il~~'El.:i bbt:J nr11 ~ oitl ., 

n'El6'1~1.:i bb\9\a~·th~ bi1'Vl1 Vf-U{?) b"il'W\?l1:1.J~m;ru~'1JeJ.:i.:11'Uif 'W bba~ 1 Vf6'f"EJ{?)A~'El.:inu6'l\?l';i~1#ln1vi'U{?1 H 
~ 

m. fl1';i~1'1..11UJVl1rl1 K n1Vl'Wl'l 1 m-if'Vll'lilt:Jl.J m ~1bbVltJ.:!'Vln.ff 'W\?lfl'W bl'lt:J1~iirnTUl'lbl'l't;bba~n1V1'Ul'lb Vfv11 
' 

bG'l'll~l.J~'l.15 (b u1CJ'U b Vit:J'U) 1 Vi'b llw:.1a6'11 b ~"ilrl'EJ'U bb~1~.:ith:.m~'l"lITT UAUJtl'\.JWl1 bG'l'1JA.:l~Vlti'1 bG'l'll~l.J~'UTI,r'U 
~ 

~- 1Vf~"il1';iUJ1b~'Wb~:1.JVl~'Elal'!';i1A1r11.:i1'U "il1m1A1~~1u41.:iv11~ruru1\?lna.:inu~11{h.:i bdeir11 K \?l1l.l 
'U v v 'U 

~\?l';i6'11V11'rn1'Url'EJ6'!~1.:iif 'U 'l b 'Ub~'El'U~Gi.:1:1.J'EJ'U.:i1'Wiir11 b tl~CJ'Ubb tla.:i hJ"iJ1nr11 K b 'Ub~'El'UbU1'161l'El.:!U';i~n1{?1';i1A1 
mnn11 ~% ~'W1u 11'1t:Jt11bu'l"l1~611'U~bn'U ~% :1.J1ri1mruu-rrn~:1.JV1~"EJa{?)r11.:11'Ubb~1bb\9\mru (b(?)t:JhlAl'l ~% 
bb';in1Vf) 

ct:. 1'Wmru~~-ru{)1.:i 1~6'11m';itiv11rn';ineJ6'!~1.:i1Vlbb~1b6'l~"il mm~CJ~b1a11'W~qiqi111'lmllw•n1:1.J~l'l 
'1lm~-ru{)1.:i r11 K m:1.J~\?l';i\9\1.:i1 ~"il~tl1m1m'Wrn';ir\1mrur11.:i1'U 1moifr11 K '1J'El.:ib~'El'U~l'lVi'1CJ\?l1:1.JeJ1~~qiqi1 vi~'EJ 
fl1 K 'll'El.:!b~fl'U~ci.:1:1.J'EJ'\.J.:!1'1.J"il~.:! bb~1bbl?l11r11 K Wl1bl'l"il~iJf11ti"EJCJn-J1 

iv. fl1';j~1m~mb\9\a~.:11l'l 1 Vf~1t:Jf11{)1.:i .:i1'U~~-ru{)1.:iv11 Hi'bb\9\a~.:11191 m:1.J~ruru11 uti"EJ'Wci1'Wr11.:i1'Ub ~l.l 
~ ., ., 

vi~'Elr11.:i1'Ual'la.:i zj.:i"il~l°i1'U1ru1#ll?lmd"EJ'Vl';i1'1.J~'ll\1';i1A116'll'ln"EJ6'1~1.:i zj.:it11mri1'U1ruvi1r11 K '1l'El.:ib~'El'W~ci.:i:1.J'Elrn1'W 
' 

.:111'1,f 'W 'l b ll'W~ bb tJ'W'El'Wbb~1 bd"EJ!°11mrub~'Wb ~l.l 11ii'l Vf'1J"EJv11m1:1.J\?lm1.:ib~'El.:irn';ib~'Wnu6'11-Un.:iuu';i~mru 



"~b~'Uei11mviii~iil'l.h~ 1t1"1Jtl~1~n'U" V1mCJm1ii11 Uflflau11ii~1V1~e:iil~uflflavib -if 1 b6'l'Llm1fl1 b ~e:i .. ' ' 
1'u{f 1.:i 1'Llrn1'1.J1:::iia{f1.:i'lle:i.:imii b U'LlNiici1'1.J 1cJl b~ CJ 1l.1111~ CJ'Vl1.:i m.:iV1~e:i'Vl1.:i-eJe:iii 1 'Lln"il rn1'lle:i.:iuflflau11ii~1V1~e:iil~ 

" " ' 
Uflfla~'Llvi b -if 1 b6'l'Llm1fl1b~e:i-ru{f1.:11'Llrn1'1.J1:::m:i{f1.:i'l.lmmii 1 'Ufl111 b~mn'Ll 
' " 

rn 1il 611'1.J 1~ b~ CJ 1l.1111~ CJ'V11.:J M 1.:J'Vl~e.J'Vl1.:1 e) e:iii'l.I e:i.:iu fl fl a u11ii ~ 1V1~e:i il ~u fl fl a ~.:i rnh1'1f 1.:i~'Ll1~ bb fi rn1vi 
' ' 

'U fl flG'liJ11l.J~1'Vl~e.Jil ~'Ufl flG'l ~.:! fl~11il fl11l.J'G1l.J~'Ll5n'Ll 1 'Ll~ fl~W::: ~.:! ~€1 1 ud 
' ' 

(@) ilm1ii6"ii~'U5n'Ll1'1.Jb~.:!U'1'Vl11 b~CJ~~~fl11 VJ'U?i1'1.JN~~fl1':i fl':i':il.Jfl1':iN~~fl1':i ~U'1'Vl11 'Vl~e:ie'.Jil 
'U 'I 'U 'U 'U 'lJ 

-e\'1'1.J1"il 1 'Urn':i~1bil'Ll.:11'1.J1 'Lln"il fl1':i'l.le:i.:iuflflau1':iii~1V1~e:i'l.le:i.:iil~u flflm1CJV1~.:i il-el1'1.J1"il'Vl~e:i6'11ii11t11.U-e\'1'1.J1"il 1 'Urn1 
' q 

U°1'Vl11~~fl11n"il fl1'j'lJe.J.:J'UflflG'liJ11l.J m'Vl1e.J'l.le.J.:Jil ~'UflflG'l~fl':i1CJ'Vl~.:J 'Vl1e.J'VIG'l1 CJ11 CJ ~ b6'l'l.Je.J'j1fl11 Vf bbnmii bbG'l::: N 
' ' " 

1Vlu'1rn1 Mm~ flm.:i ~ b~ fl'Vl1e:iil fl 6'lb 'Urn 1'1.J1:::iia{f 1.:i~1 m:::uu ~ b~ fl'V11e:iil fl~ flf .:id 
" 

(tv) ii fl11ii'G1ii~'Ll5n'U 1 'Ub 'B.:i'Vl'Ll 1~ CJ Nb ll'Llvt'Uci1'1.J 1 'LlVl1.:iVl'Llci1'Ll6'11:iJ'rn 'Vl1e:iN' b ll'LlVlmh'Ll 1l.l"i\'1n~fl11ii-ru 
'I 'U 'I 'I g~ 'U 'I 

~~ 1 'UVl1.:1Vl'Llci1'1.J"i\'1n~ V11e:iN'~e:iVlm1CJ1 V1tu'1 'Llu°1i'Vl"i\'1n~V11e:iu°1i'VliiV11'1l'U"i\'1n~ bU'Llvt'Llci1'1.J1 'Uvt1.:iVl'Ll?i1'Ll6'11:irru 
'I 'U , Q.I 'I 'I Q.I 

V11e:iVl1.:iVl'Uci1'1.J"i\'1n~ 'Vl1e:i b ll'UN~e:iVl'Ll11 CJ1 'Vlru1 'Uu'1i'Vl"i\'1n~V11e:iu°1i'Vlii'V11'1l'U"i\'1n~ ~m1 CJ'Vl~.:i'Vl1e:i'Vlm CJ11CJvi 
q 'U 'I u 

b6'l'Llm1fl11 vtbbrimii brn::: m Vfu°1fl11MG'l1~flm.:J~b~ fl'Vl1e.Jilfl6'lb 'Ufl11U1:::iia~1.:itii'1m:::uufa~fl'V11€i'Llfl~flf .:i.fl 
" " 

r\'111 "~tleJ~'U':i1tlb'VltU" 1 Vf'Vll.J1CJfl11l.Jl1 
.. q "' 

(fl) mruN'b61'1.Jm1fl1viii~.mu1::: 1CJ'lltl~1iinm:::V111.:iN'L61'1.Jm1fl1l'11CJn'U V1mCJfl11ii11 N'~e:ivt'U zj.:i~e:i 
'U '\.I 'U 'I 

vt'Ub n'Ll fll 11' €1 m:i::: ~ ~'Uvt11 'Ll n "ii fl1';i~ 'U 'Vl1€11'LlelM116'11'UM1iivi fl ru~ m1ii m 1111'11CJfl11~6'l ~ b i4'Ll G'll.J fl11U1~ fl11"1 
' ' n 1Vl'Ll ~ 611V1-ru n"il rn1m .:i'l.J 1~ Lil'Vl'Vl1e:iu 1.:i'l.l'Ll1 ~ 

( 'lJ) fl 1ruN bG'l'Ue.J 11 fl1viil t:rn U1 ~ bCJ'lltl~1l.J tl'U 1~'Vil1.:1~b61'1.J €111fl1 tl'U N't vt'U1fl 11 MG'l1 ~ flG'l1.:J 
" " " ~L~fl'Vl1e:iilflA V1mCJm1ii11 N'~e:iVf'Uzj.:i~e:iVl'Ll bn'Ufl111'e:i CJa~V!11'Lln"ilrn1~'LlV11e:i1 'LleJ'M11?i1'LlM1iiviflru~m1iirn111 

" ' ' 
cJl1CJrn1~ 6'l ~ b i4'Ll6'll.J m1'1.J1~fl11"1 rl1'Vl'Ll ~G<f 1V1-ru n"il fl 11u1.:i'l.J1::: bil'Vl'V11e:iu1.:i'l.l'Ll1 ~ 

' 
(Gn) ilfl11ii'G1ii~'Lltl°n'Ll1'Ll~fl'l2!W:::1'1l1n'Ll1:::V111.:i (@) bba~ (tv) 1~CJN~~rn1 vt'UG'i1'1.JN'~~rn1 m1iirn1 

" ' " 
N'..ij~m1 N'u'1V111 V1~e:iN'il-el1'Ll1"il 1 'Ll rn':i~1 bilm1'Ll1 'Lln"ilrn1'l.le:i.:iuflflau11ii~1 V11e:iil~uflflm1CJV1~.:ibll'LlVlmh'Ll1 'Ll 
'U 'U '\.I 'I q 'I 

V!1.:1Vf'U?i1'1.Jm:iJ'ruV11e:iVl1.:iVl'Ll?i1'Ll"ii'1 ti'~ 'Vl1m ll'LlN'~e:iVl'Ll11CJ 1 'Vlru1 'Uu°1i'Vl"i\'1 n~V11e:iu°1i'VliiV11'1l'U"i\'1n~ ~m1 CJ'Vl~.:i , v , 'U 'I v 

'V11e.J'VIG'l 1 CJ11CJvib-if1LG'l'Ue.J11fl11 Vf bbfl mii bba::: m vt'U°1fl11MG'l1~ flG'l1.:!~ b~ fl'Vl1e.Jil n~1'1.Jm1'1.J1:::iia{f 1.:icJl1 CJ':i~'UU 
" " ~b~n'Vl1e:iilfl~fl~.:id 'Vl1e:i 1 mJCJfl~Un'Ll 

fl1':i~1':i.:J~1bb'Vltl.:i rn1bll'UVf'Llci1'1.J V1~m'1f1~e.Jvt'U~.:Jfl~11'1f1.:i~'U'l.lm~6'lii':i6'l 'Vl~e.JUM1~~.:i1l.lu11ail~m1::: 
'I 'I 'U 'I q 

'l.le.J.:!Uflfla1'Ll (@) (Iv) Lrn::: (Gn) 1Vl~e:i11LlJ'Llrn1~11.:i~1bbV1tl.:irn1bU'Uvt'Llci1'Ll V11e:irn1~e:iVf'U'l.le.J.:iuflfla~.:inci11 
'I 'I 'I 'I 

1'Llmruuflfla1~1.Uzje:iuflfla~'UbU'Ll~..ij~m1 Vl'Llci1'LlN~~rn1 m1iirn1~..ij~m1 Nu°1V111~bU'Llvt'Llci1'1.JV1~e:iN 
'l 'I 'U 'I 'U 'U 'U 'U 'I 'U 

~e:iVl'U 1~CJ~M'Ube.J.:1b u'Um -U-el1'1.J1"il 1 'Llrn1u°1V111~ bb Vf "il°1.:i 'Vl~e:i b u'UV!'UG'i1'1.JV1~e:iN'~e:ivr'U~ bbVl"il°1.:i'l.Je:i.:iV11.:iVl'LlG'i1'1.J 'Vl~e:i 
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