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ct.Iv l"l'J1:U-r'lJ~(?l'lJ€J'U'11€1.:J~~1tJ'-:i~ n'Wi;'l(?li;'l.:JM1:UG'J'J'W mm\'1'1.J'J'W b~'W~fl'-:i:U'Vl1.:J'Vlm.:J 1~~fl'lJ(?l 1 oUlil1 fl b~'W 

~ 

ri1.:i1u'11e:i.:i~1'u{f1.:i 
~ 

cr.Ql m1~n b~'W ri1.:i1u'lle.i.:i N'fo ~1.:J'll(?l 1-U b~u~1~1.:i~~1t1ci1.:iV1u1d V11ntl'-:i1 n1111N'-ru~1.:ii1V1d?iuV1'1e:i 
~ ~ ~ 

.rn1~~u1(?1Me:im:w'V11.:iV1m.:i M1:u~iyiy1:il1.:i~1llb~mnub~uri1~1.:ici1.:iV1u1 m:u'Vl1.:iV1m.:iil?i'V16~1il~~nb~uri1.:i1u 
'11€1.:iN'1u~1.:i 'll(?l 1.UV1d?iuV1~e:im'-:i~M1:u~ruru1:il1.:it1une:iu blle:iil b~'Wb Vl~e:i~.:ilil~~fl'll(?l 1 -fi'b~uri1~1.:i~~1tJci1.:iV1u1 

~ ., ., 

b. oife:in1V1tJ(?JV1~m~e.iu 1'11~nci11dnm1t1i;i~b~tJ(?J~tJ 1 Iii~ 1~n1V1u(?l 111 u~iyiy1:il1.:i V1~e.i~iyiy1 ~1'll'-:i~nu 
,, ' .. 

bbi;'l'JbbMmw 

ml. .:i1u ne:i6'11'1.:i6'1~w1ubbi;i~vle:ie:i 1:u.:ifi N'11~1.:ilil~ Lb u.:i~1t1b~uri1.:i1u1~m:u~n1V1tJ(?l 111 u'-:i1t1i;i~b~tJ(?l bbi;'l ~ ' ~ 
iJ' O I V I .d 

'11€Jfl1Vl'l.J{?lfl1';jfl€J6'111.:J'Vl1.:J'Vli;'l'J.:J bi;'l:U'VI Iv 

G'l1 u.:i1u n e:i6'11'1.:i6'1~'V'l1u l"lm~uoif 1:ut1uu m'-:i~1t1 ri1.:i1ulil ~Lb u.:i~1 t11~#\.:i ~e:i 1 tld 

ml.® rl€16'11'1.:iM€JlJe:J'Vlfll'i''W w1€J:UU'W1(?l'lf'l.J - i;'l.:J 1~~1tJ1~ ~ct% 
' 

ml.Iv rl€16'11'1.:i1"11'W'V'l1'€1:U~'W6'1~'V'l1'Wbbi;'l~'-:i1'J6'1~'V'l1'W 1~~1ti1~ ~o % 

ml.Ql ne:i6'11'1.:i111uu1(?1 11tim'-:ii;i~b~tJ(?JM1.:i1 'V'l1'e:i:wm'-:iMmbM.:i.:i1u~.:iV1:u(?l 
b6'l~lilb~tiu1'e:iti1"1'-:i'UtJ'JtJm:Ubb'U'Ubbi;'l~~iyiy1vintJ1~m11~~1ti1~ ®ct % 

'-:i'J:U ®00 % 



- @b -

~- ~-ru~1~"il~~e:i~..rV1V11 ..rV1vi'1 bba~~Vl~~u1mfl~e:i~'Vlmt1 bba~~ruru1ru"il11"il1i1fl111ml.lm~·rn1'Urm..J 
'U q/ V' d:ll 

'V11~V1a1~ bba~~1l.lbb'U1'V11~'\.J~u~m1~V1~~bfl~e:i~V1mt1 bba~~qiqi1ru&11V11ufl11..rV161le:il.lt1'U'Ubba~~1'Ua11'i11~'\.Jlnfl 
'1Je:i~~1'U11•1m11 bb"~-r~1a1V1n"il ~~fl ru~m1l.I m1ue:i~ n'We:iu~.n t1 bb vl~'ll1~n1V1'UVt11b~e:i1 Vf m1l.lf!~m fl bb"~m1l.I 

~ . 
'\.Jae:iV1.ti' El ~e:i m1~ qi"il1'1Je:i~ En'U'Vn'Vl'U~ bba ~ fl'U b~'U b vh 1'Uu~b1 ru~1'U rie:ia11~ 

~11~1~m"il 1 Vf ~-ru~1~ b ~l.I b~l.11111~ V1~~u1t1 bfl~e:J~'VlmEJ bba~6"f11ru1ru"i111"il1'Ue:Jfl b V1i'1e:i"i11fl~n1V1'UV1 
\I \I g~ IV 

Hl 'Wm~1)11'WV11mb m'V11~'\.J~u~~mh111l 'W111fl bb 1fl b~ei b ~'W11"ii~v\'11 vtbnV1fl11ll'\.Jae:i~.ti't1~~~'U 
I ti e:t. d.c::i! e:t. I I O e:t. I V !IQ.I ti V Q.I O 

m1fleia11~a ~'Vl1'Um b 1 ru'Vll.IG'I ~'Vl1'U b~ll e:i t1 fl e:J'U"il~~1b'U'U1111 fleia11~ i:.J 1u"i11~ ~ e:i~"il V1'V11a~m'U 
~ ~ 

b~EJ~V11ei'V11~b~E.1~~1mb'U'Ubi;:t'll~ Sct/ocf-@ zj~a1l.111t11'utl1wwflm1'Vln'lle:i~t11'U'Vl1'Vl'U~'ll'U1~ H©o-<t<t 1~ 'Vl1ei 
' ~1l.1~~11~1~ti1V1'U~ mllm1l.l"i1'1 b ll'U 'Vl1eill~~~e:i~~11"ilae:iu~ bbi;:tu11~1'mn 1 '!Xei ~1 'UG'lfl1Vl~ bb ~~bb 1~ bbi;:t~tJi;iei~.ti' t1 

\I \I ~ \I 

~"ei~1~EJ~b1mm-u~1'Uei~ 
~ 

a~'Vl 1'\.J b~l.l?f 1'1.Jvl b tJ 'U 1~ V11e:i?f 1'Uvl b llm'Vl~ fl ~fo~1~"il ~l'i' e:i~..s' VI m1~e:i e:iei fli11?f ~l.lei'U1 'IX nu 
~ 

b~1wu1~'1Je:i~~11~1~ ru vjzj~~11~1~"il~1~bb~~1°1X'V111u m1~e:i~e:ille:i a~'Vl1'Uzj~bll'U1~~"ei~ 1m-U15~~ba1bal.le:i 
~ ~ 

1~~u ~'U ti'1bll'U1~ ~e:i fle:i'U fl1~ 1 vtt1e:i'U ~1'\.Jvl b ll'U 1~e:i e:i fl 6'i1V11u ~1'\.Jvl b ll'Ufl e:i'U fl1 ~'1Je:i~a~'Vl1m~l.l~~'Vlll~~m-H 
?f1'U'\.J1~fle:iu 1fl1~a-s1~1 'Vll1 ~1"'u~1~1'i'e:i~..s'V1m1~e:ie:ie:ifl 1 vtb ll'Ual.lu~'1Je:i~~-ru~1~ 

~ ~ 

a~'Vl1m~t1~ V11e:i'V11~b~t1~zj~~-ru~1~..rV1a-S1~~'U ~-ru~1~bll'U~1t1~e:ie:ie:imll'Wallu~'IJe:i~ ~-ru~1~ 
~ ~ ~ 

L 'Ub~e:i 1~v\'1m1a-S1~~~rieia-S1~~1l.l'\.J1~ml'!tlba~"il bll~m1"i111"il11~ bb~1 
~- ~1'U11t1tlbll'U~1'U~1mu'\.J1~mruu _________ ~~9. ............ mll'V11~V1i;i1~"il~1°'uv\'1~qiqi1~fl'Yr'U~~ ~eibde:i 

1~1'um~ir~~u'\.J1~mru bbi;:t~ b~'U'\.J1~1il1~1~ 'Vl1e:i 1~1'ue:i'4ir~"il1fl fl ru~1'~ll'U ~11 Vf v\'16" qi qi11~ 

@o. ~-ru~1~1'i'ei~'\.Jfiu~bMmnu tl1V11!flm1'Vlfl'U'U'V11~V1"'N ml.l~'Vl1~11'llm1ti1V1'U~ 
~ dJ ' 

(9)(9). 

-----------------------------------------------------------------------------------------------------------------

1 'W mru~ ~e:i~..r~V116'i11!fl~1'U bb"~~vrfli1m11 ~-ru~1~"il~~e:i~..r~V111 VI bb~1 ba~wnt11 'U <tcr 1'1.J 
~ 

tJ'U~~ bb~f 'Ui;:t~'U1ll 1 'Ll &rru tu1 bbi;:t ~"ii ~l'i'eM~~ 1 Vf iJ1 'VJvh bbi;'l:I bbG'l~G'lrJ1~ ~i;i eJ~"il'Utl1ei'\.Jb.flfl'U~b.fl fl ml.I fl11bbfl mru el~~ 
~ ~ . 

a m'U~~"il~ri e:i a11~V11e:i ..r V1V11cl'11!rn1'Ll bbi;:t ~vlvr fl-ri'1 fl111"il:: ~e:i~ 1~1'ufl11ll b ~'Ll'lle:iu "il1fl ~11~1~ rie:i'Ll 



- @'111 -

N'-ru-.if 1.:ii'JV1ii'1~ ~i;J'VITHl tl'U~Uf1el'V'l'lJ'U1i;J LA~eJ.:i tit! ~1iiii'eJ ti n11 lei,<i'.oo 'Ii. 'Ii. ~i1?1f11'V'l b oU.:i1t11~~ 
'U 

1i;imut1·rnt1t1 ~1 'Vlii'V11eJ:ui;i'Vl~ Lut1t1i11 LLa11ii Lnt1 (9) u 1i;i t1'11u'1.:ii'm~iiv\'1.:i1t1 ~1ii'1q.iq.i1 lil'1t11t1 ___ : ____ ~t1 'V'l1eJii 

'V'ltl'n.:i1t1iu 1 V!ci'1V1i'u L-.if 1V1u1~'lJ eJ.:i mii'Vl1.:iV1'11.:i 1t1m1ri1ul°Jm1t1-.if1.:i L V1mneJ?11'1.:iV11eJ?1~'V'l1t1 ~1ii61'q.i q.i1 ~.:iLb~ 
1t1L~ii.:i1wilt1bba1 b?l~:u 1i;it1N'i'u-.if 1.:ibut1N'eJeJnfi11-il'~1mMt11 nuJ1~t1 b~m 'V'l~.:i J1~t1'Vl~eJ~t1 fi1eJ~1 'VI~ fi16ileJi1 

'U 'U 

1°11-.if 1.:i bbfl ~fl 1£l1.:i b 1'11'lJeJ -:J'V'l11fN1t1iu~.:i _____ --- ... ::-. ··--. -- .... ~'U bbfl~ ~i''U~1-!I M eJ.:Ji''U ~i;J"lleJ'U b 'W mru~ bfli;J f111il b~ tl'\111 ti 

'Vl1eJeJU~ L 'Vl~el'U bn i;i~t1:u1n n 111-il'1ri tit!~ ~.:in~ 11 1ii11m1ii b~t1V11 t1,!t1 "ii~ Lni;i~t1 nu b-.if 1V1u1~'lJ eJ.:i mii'Vl1-:JV1'11.:i 
' ' 

'Vl1eJ mi1'Vl1-:JV1'11.:i bbfl~ b v! eJ'IJ1~ 1t1"1Jtl'lJeJ.:J'Vl1.:i11"1Jm1 mii'11t1V1'11.:i~eJ?l°1'11 n.:i1t1 bfl'll1tim1ri ru~-r~iit1 ~1 ~ ?11. 
"' 

oleio611/ ~®@® fl.:i1t1~ ©~ mn~11"li1 ®d:'.1!:>'111 mii'Vl1.:J'Vlfl1-:J?l-!11'U~'VlB:u~bbnl 'llb ~m~iib~eJt11 'll'V11eJ~1.:i61q.iq.i1~1ii~ 
"' b 'Vl'U?lilf111 

@®. · b llt1V1u1~'ll ei.:i ~1u~1.:i :u~ Mei.:i'lJei i;i11 t1fl ~ b~ t1 i;i bbfl~ m1:u?t eiu?tm'V'l-U' m Vi:u :u~ .:i'lJ ei.:i?tmt1~~ ~ ei.:iv\'1.:i1t1 
'U 'U 

' .,j •I 
beJ.:Jf1eJ'Uf111tl'U~eJ.:Ju1~f11i;J11f11 

@611. m1'\.Ji'm1mfi1.:i1t1nei?t1'1.:i 

m1'\.Jfo 111"111°11.:i1t1neJ?t1'1.:i~1i1?1~1m1u-ru 11m#i'.:i1~u1 'UoLJeJ (9) .ct :u ~thm 1 oUt t1 n ,&~ fi1.:i1t1 
'U ' 

I ii di ..d. ~ 
n ei?t11.:ifli;Jfl-:JV11ei b 'V'liJ'll'U 

@. m1'lJeib~t1b~iifi1.:i1t1nei?t1'1.:i~1ii61ruru1bL'U'U'\.J-rm1l"l11~-d' bUt1V1u1~'1lei.:iN'-ru~1.:i~"il~MeML1t1n1'm 
v v 'U 

mt11t1n1V1t1i;i ~o 1t1 tl'u~.:ibb~i't1~~i'u~1.:i1~6'l.:iiieiu.:i1t1.:i1i;i?ti;iVl1t1 V11n~t1n1V1t1i;id1uLLa1N'-ru-.il1.:i 1ii~~'Vl5~ 
• 'U "I 'U 

:u~b1t1n1'ei.:iL~'Wb~iifi1.:i1t1nei?t1'1.:i:u1n~11~1.:i1~~n~ei1u LLfl~mru~N'11~1.:i :u~Mei.:ib1t1m~t1Am1n ~1u~1.:i 1~N'11 
'U 'U 'U 'U 

~1.:i~bllt1fi«ruru11rn1t1n b~'WA'W"il1nN'i'u-.if 1.:i 1i;it1b11 'Vl1ei 1~~nfi1.:i1t1'1lei.:i.:i1i;i~eJ1 u 'Vl1ei 1 V!~m~t1:u1nV1~n'\.J1~nt1 
'IJ QJ QJ 'U 

«q.iq.i1 bba1bb~mru 

lei. m1w:u11ru1F1'1t11rub~t1L~i1V11eifli;i Lbfl~m1~1m~t1L~iiV11m1t1m~t1At1:u1nN'i'u~1.:imiiL~eit11'1l'lleJ-:J 
'U 

« q.i q.i 1 LL uuu-rm1 ri11~ 1'1eJ.:i 1~-ru m 1 m1:u ?t eiu LL fl~ L Vit1"1Jeiu:u 1mi1'11 n.:iu '\.J1 ~m ru LL fl~ 1 Vi'~ ei m1w :u11ru1 '1Jei.:ici'1'11 n 

.:iu'\.J1~mruLU'W~~t1?ti;i 
' 



~~1m1tlfo111"11 (~~1fi1 K) "il~l'i'ei-:ifl-:i~~wl'i'u~n1V1'\.J~ 11!:w1'Wbb'11bi.'l~"il~1:1..1~n1V1'\.J~11!. 'W6"qiqi1 

V1~eimt11'W1~t1~b1a1~m:1..11~6llt11t1eiein1tl 1~t1"il~1.u~~1'1Jeiwrn11'llm1vfl~1~'411!.'W-ift1 @.cf 

tl 1~ b.O'Vl-:i1'\.J ri tli.'1~1-:i bba~~ mm .u nu~ t\Jt."U1 bb 'U'U tJ-rrn1fl11~ 

1 'Wm1Vl'OJ11ru1 b ~:1..1V1~eia~111"11fi1-:i1w~'1-:ib Vim rieii.'1~1-:i 1 Vl1"11mrum:1..1i.'1~1 1'1-:id.-
"' p = (PO) x (K) 

p = ':i1fl1 fi1-:i1'W ~ei'Vlt.h t1V1~m1 fl1fi1-:i1m U'W-:i1~ ~'OJ~ 191 ei-:i"ii1 ti1 Vl~-ru~1-:i 
'U 

PO 
I I I d VQ.I ti Ill I 1 v di I v !'1 

11fl1fl1-:i1'\.J~eJVl'\.J1tl'Vlt:J1'1.J'OJ1-:i u1~:1.la ~ Vl1tl11fl1fl1'0J1-:i-:i1'Wb u'\.J-:i1~ 
'U 'U 

K = 

zj-:i1~u 11l 'W6"ruru1bb~1 bb~mru 
'I Q.I Q.I I I 

ESCALATION FACTOR Vi~n\111tJ c( 0A:> bi1eJ~'€l~b~11~1~1\JVl~€1 
~ .d V d I d 

'l.J1f1b'l"l:l.J cs'.% b:l.JeJ~eJ-:ib1tlf1fl1-:i1'\.Jfl'\.J 

~1'Wil1fl11 V1mt1~-:i~i'1mfl11 boll'\..! Viv11m1 h:ib~tJ'W b-:i'l"lt11'1.J1a Vlei~n ~~n V1eitl1~'ll:1..1 
,, ,, ' 

ei~"il'W'Vl1 ~:1.Jb'Wb6iit1:1..1 i.'11~11t1t11 h:imV111 fl~-:i1i.'I~ h:i·:n'W -r1 bU'Wl'i''W bba~1V!V1mt11"111:1..111:1..1~-:i 
' 

(9).(9) 1 vl-rl1 bba~mfl11rn1"ilufi-:imm:1..1'Wlil1V1t11t1 bb~1:1h1:1..1~-:iV1if mb tla-:i bba~1~uu 1vlVl1mt11'Wu1b1ru 

(9).~ tl1~tl16llei-:imfl11rn1'0Ju~-:ivleib:1..1'\.Jlil1V1t11t1 bb~hh1:1..1fi-:i1~uutl1~tl1mt11'Wu1b1ru 

(9).Q1 1~uuvleiV1~m~uui.'11t1~1-:i ~ ~~~V1~eiru-:iei~"l'W~1'\.J6llt1-:imfl11 boll'W vleitl-rummf'l vlein1"ll 

611t11vl-rl1~1V1-rrnfl~t1-:itl-rummf'1 611t1~eiVl1 "1'1"1 ,, ,, 
@.CS: 'Vl1-:i1~u1t1tl16llei-:imfl11"il'Wfi-:i'Vl1-:i1~u1m.hmt1'Wt1n 

®.cf ~1'Wtl1~neiu~li\'1 b U'W~1V11'umfl11 bU'l"l1~~1'\.J~~~ti'ut11fl1':i 1~ til'i' ei-:ii.'1~1-:iV1~m.h~neiu 'l"l~t1:1..1 ti'um':i 

rieii.'l~1-:imfl11 bb~1ih1:1..1~-:i bfl ~ei-:i..ijm'Vl~tlbfl~ei-:iilei na~t11:1..11tl1~neiuV1~t1~~ ~-:i boll'\..! ~Yl'l'i bfl~t1-:iflt1:1..1~1 b~ei1 
bfl~t1-:ii.'1utl1 bfl~ei-:itl-rummf'l ~~a:1..1 "1'1"1 

'U 

1-U~~'a K = o.l!Jct' + o.@ct' lVlo + o.@o CVCo + o.<i'.o MVMo + o.@o SVSo 



- (9)~ -

1!1.@ .:J1'U~'U V1im1fi-:i f111'll~~'W m1~n~'W f111U~B~~'W f111'll~VIU1~'W n11bn~tJU~el~~'W f111'll~ 
' ' ' 

- m.1u~el'~bbtJ'W b~B"w fl~rn-:i A'WflaB-:i 1°1'W~'Wtl1 l°i''Wvn-:i zj-:il'1B-:i1ibfl~B-:i:il°'m bfl~B-:iifonm.J~u11 

cl°1V1-rum1riaJ~'W 1~VllJ1tJfl11aJfi-:im1riaJ~'WVl~BVl11tJVl~B16'1~~'W ~iif111fl1UfllJflW6'1lJU~'ll8-!!16'1~ 
Ill q • Ill 

~ .c:::i1 V O ..:u::il ~ ~ ClJ I ~ 111 d CU d ~ d 1 ~ V ..J 
'W'W 1 bba~lJ'll8f11Vl'W~1lin11'1lJ 11lJVl-!llJf111U~B~bb 'W'W b~tl 'llbfl18-!1'1n1 bfl18-!llJBnab 'l'lB VI b~lJ1m~1'W~1lJVI 

n1V1'W~Hb-dm~mnrn1'WnB6'11'1-:iri'W'WVl~Bb~B'W'llm.h~V11'W 

~ -:i d1~11ii~H1'Wtl1 ~ b.tl VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bba~ SHOULDER 

1-ila~-a K = o.mo + o.<0>0 IVlo + o.<i'.o EVEo + o.l!lo FVFo 
'U 

1!1.1!1 .:i1'Ui;'Ub'iu.:i VlmtJCi-:i -:i1t1~'W'll'W1~ 1 V1ajtl1mb~tJ-:int1b U'Wi'W 1 ~bU'W1~btltJu lil'W 1~fl11aJVl'W1~1'1B-:im1 
1~ tJ1 'W'llB-!!rJ1-!11~VlrJ1-!l~'W1 Vlaj '1 ~ bb61flJ ~1 tJ~'W~BtJ Vl~Bm1 ~'ll'W1~ \9\1-:i 1 bba~Vl11 tJ1 ~ b~iJ-deN11-:iii f111fl1Ul°Jl.I 

flW6'1:1.1U~'lJB-!!16'1~ bba~ii.LJ'rni1V1'W ~15tl nu~b~ tJ 1 -li'bfl~B-:J:il°' m bfl~B-:Jii Bna Vl~'Elbb 1-!!fl'W bba~ 1 ~VllJ1tJfl11l.111iJ'1-:i-:i1'W 
' ' ':I.I 

~'W~-:i -:i1'W~'Wb~tJ-:i tJ1 bb 'W1 V1~B-:i1'W~'W 1 Vlaj~ii'1' n~ru~fl~1 tJfl~-:int1 b ~eiuB-:i n'Wm1n ~ b61f1~~-:ivia1tJ'llei-:ia1~ ~~-:i bba~ 
" VJ'B-:i~1tJ1 

1oifa~1 K = o.<i'.o + o.l!lo IVlo + o.l!lo MVMo + o.l!lo FVFo 
'U 

1!1.m .:J1'Ublil1::'a::bii~i;'U VlmtJfi-:i -:l!'Wb'11~'a~b u~~t1vi'11tl 1~tJ~Vl1-:J'll'Wif1ti 1 tl - nGl'u tl1~mru 
hhn'W ~ 1ibabaJm tJnbl'W-:J1'Wb'11~1~bU~8 blJ..:JAzj-:Jl'1B-:i1-li'bVlfl'Wfli'W6'1-!I ' .. 

1-ila~-a K = o.<i'.cf: + o.G>cf: IVlo + o.<0>0 MVMo + o.l!lo EVEo + o.<0>0 FVFo 
'U 

d 
'Vi:l.11~VI m .:J1'UVl1.:J 

m.<0>.:J1'UN1Vl1.:J PRIME COAT, TACK COAT, SEAL COAT 

1-iJa~-a K = o.mo + o.<i'.o AVAo + o.l!lo EVEo + o.<0>0 FVFo .. 
m.1!1.:J1'UN1V11.:J SURFACE TREATMENT, SLURRY SEAL 

1-ilij~'a K = a.mo+ o.<0>0 MVMo +a.mo AVAo + o.l!lo EVEo + o.<0>0 FVFo 

m.m.:J1'WN'JVl1.:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

1-ilij~'a K = a.mo+ o.<0>0 MVMo + o.<i'.o AVAo + o.<0>0 EVEo + o.<0>0 FVFo 

m.<i'. .:i1'U N'J rl'U'U fl ei'U n 'i~ blit~m 'Vian Vim ti '1-:i ~1 rl'W'W fl B'W n ~ ~ ~1-&' b6'11m VI~ n zj,:itJ1 ~ n-eiu ~1 ti~~ bbm .:i 

b'Vl~nb~'WVl~B~~bbm-:ia1~b'Vl~nn~1b~Bil~~ (WELDED STEEL WIRE FABRIC) bVl~m~BtJ (DOWEL BAR) b'Vl~n~~ 
(DEFORMED TIE BAR) bba~1Btil'iBl'i1-:i1 (JOINT) ~-:id1~VllJ1tJl"l11l.111lJfi-:Jbb~'W~'WflB'Wn~~b6'11m'Vl~nu1b1Wfl8 
6'1~'1'l1'W (R.C. BRIDGE APPROACH) ~1tJ 

1-ila~-a K = o. mo + o.<0>0 IVlo + o.mcf: CVCo + o.@o MVMo + o.G>cf: SVSo .. 
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I t d Q d I 0-' cf I cil .::., C:.: O IV 

m.ct: {11'1J'Vlil':i::tJ1f.l'IJ1flil'IJn':il'ILfl':ia.JLVllftnbLlft::.:i1'1Jtlil'Vm 'Vll.J1E.itl.:J 'Vl€lfl€l'Un'll'lbii'l'n.Jb'Vllftf16'11'Vl':i'LN1'U'W'IJ1EJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'U11.:J':it'IJ1Eltl1fl€l'Uf111'lb6'11m'Vlan .:J1'U~1~f1€l'Uf111'1 
.<::It. C:.: ~A ~IV ..:::ii AC:.: .cl ":Iii C:.: 

bii'l':iitb 'Vllft m1.:i1::u1t.1'U1bblft::m b 1ru'11~fl€lii'lt'Vn'U 11iiwi.:i1'U'IJ€l'\l'lnfl€l'Uml'l bii'l':iit b 'Vllftn bb'1t.:J1'Uf1€l'Ummii'l1m 'Vllftn 

~'U~:li1'l.lbb uu bblft::~ n~ru::.:i1'Ufl~1Elfl~.:in'U b"ll'U .:J1'UU€l~n (MAN HOLD) vl€1-r€l t.16'11t.1 b 'Vl11'i''V'l'V1 vl€1-r€lt.16'11t.11 vJYh 
'U 

bll'Ul'i''U 

K = o.m&:' + o.wo It/lo + o.G>tt' Ct/Co + o.G>tt' Mt/Mo + o.G>tt' St/So 

m.b .:i1u bfl':i .:ifl11 .:ifl il'IJ n ~VI Lfl~3.J L vi~ mLlft::.:i1m~il'IJ nu l'l~.:i V1it1 t.1 t1.:i, ii'I ::'V'l 1'U fl €l'U n 11'1 bii'l1ii b Vian 

1m-:i6'1-r1.:i~1'U11f1f1€l'Uf111'lb6'11m'Vl~nfleH'lt'V'l1'U (R.C. BEARING UNIT) vlm'Vl~E.litfl€l'Uf111'lb6'11m'Vlan (R.C. BOX 
"' 

CULVERT) V1€lt1'-:itl1 bfl':i.:J6'1-r1.:ifl€l'Uf111'1 b6'113.J b Vian b zj€l'Utl'U l'l~.:Jfl€l'Uf111'1 b6'113.J b Vian vl1 b Vit.1'Ub~€l fl€l'Un11'1 b6'11m VI~ n 

K = o.mo + o.G>o It/lo + o.G>&:' Ct/Co + o.wo Mt/Mo + o.wtt' St/So 

m.ml .:i1'U bfl':i .:ifl11.:iLvi~n 'Vlmt.1t1.:i ii'lt'V'l1'Ub'Vl~m11V11''1Jfl'Ub~'U~13.Jtl'U'U bfl':i.:J b VI~ n-6'11V1.Yu ~~ ~.:it11t.1 
lil111il1'llii~ bb'll1'Uii'l.:i b6'111vh~1bb 1.:iii'l.:i b6'11i'Vlt.1 b6'11 b 'Vl1Vll"1'1 'Vl~€l.:J1'U bfl':i.:Jb 'Vl~n~'U~:li6"n~ru::fl~1t.1fl~.:int.1 bb~1:iJ 

" 'U • 

11ii~.:i.:i1t.1~~~.:i b6'11 bfl1.:J b V1~n6'11t.16'i.:i"1J€l.:Jf1111 vJ.W1~1t.1t:-i~mb vi.:itl1::b 'Vll"11 'Vlt.1 

1-iifll'l':i K = o.w&:' + o.G>o It/lo + o.o&:' Ct/Co + o.wo Mt/Mo + o.Ci'.o St/So 
'U 

vi3.11~\ii ct .:i1u"!llft'l.J':i::'Vl1'U 

Ci'..&:' .:i1'1Jflil'Un~V1hi':i13.1 L vi~mLlft::flil'IJn~l'l~1~fllft€l.:i V1mt.1t1.:i .:i1t.1fl€l'U n11'1 b?l13.Jb V1~n~~n?i1'U 
b VI~ n€l €lnm bbEJ n 1"11'U1 ru ~1.:J'\111 n'll €l.:J.:J1'U~1 t.1 'Vl1.:J 1::u 1ml1 i;l'U 'Vl~t1mm1'll'1tl1::'Vl 1'Utl1::n ti'IJ'llti.:i b zjti'U ,, 
61 ru ru1 bbt.1 n~1t.1 btl'V'l1::.:i1'Uflt1'Un~ ~ ~.:i nci11bvi1'U''U ., ., 

1-iffl~':i K = o.Ci'.o + o.G>&:' It/lo + o.wtt' Ct/Co + o.wo Mt/Mo ., 



Q,I .c::t do d5} 11a.1 Q,I /'}IQ.I bsv cv o ,N T A t1 
0'!f'LI 'i1 fl1'Vl fl1'Y1W@l13.J ij ~l'l''VIX!f ntH'!QJQJ1bb'U'Uu'j'U'i1fl1 VI lil Vl'Vl1 "ll'IJ!. VI fl n'i~'Vl 'i'NVl 1 ru "llfl 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

= ~'!fu 'i1F11~u~'lf1Ai11 tl"l!ei .:i'l.h~b 'Vlfl 1 'LIL~eiuvia.:i.:i1'Llbb~a~.:i1V1 
'IJ 

= ~'!fu'i1F11~u~'lf1Ai11tl"llei.:itl'i~b'Vlf1 L'Llb~eiuvibtlV1611e>.:itl'i~mV1'i1F11 
= ~'!fu'i1F11~b3J'Ll9i 1'Llb~fouvia.:i.:i1ubb~a::.:i1V1 
= ~'!fu'i1F11~b3J'U9i 1'LIL~eiuvibtlV1611ei.:itl'i::mV1'i1F11 
= ~'!fu'i1F111'aV1rieia~1.:i (h.h13Jb'Vlamba~~b3J'Ll9i) 1ub~eiuvia.:i.:i1'Llbb~a~.:i1V1 • 
= ~'!fil'i1m1'aV1rieia~1.:i (i.3.i'i13Jb'Vl~mba~~b3J'U9i)1'Ub~v'UvibtlV1611v.:i·1.h~n1V1'i1F11 • 
= ~'!fil'i1F11bV1an 1'Ub~ei'Uvia.:i.:i1'Ubb~a~.:i1V1 
= ~'!fu'i1F11bV1an 1'LIL~eiui'ibtlV161lv.:itl'i~n1V1'i1F11 
= ~'lfil'i1 fl1 b Via mbN'U b~vuvi~a @I b 'Utl'i::b 'Vlfl 1 'LIL~ei'Uvia.:i .:i1'Ubb~a::.:i1V1 
= ~'!fu'i1'i1bbN'LILV1am~vuvi~a@l1'Utl'i~b'Vlf1 1'Ub~eiui'ibtlV1611ei.:itl'i~n1V1'i1F11 
= ~'!fu'i1F11bbeiawa~ 1'LIL~ei'Uvia.:i.:i1'Ubb~a~.:i1V1 
= ~'!fu'i1fl1bbe>awa~ 1'LIL~v'LlvibtlV1611v.:itl'i~n1V1'i1fl1 
= ~'!fu'i1F11bF1~ei.:i'<ilmbba~u~.nru~ °l'Ub~eiuvia.:i.:i1ubb~a~.:i1V1 

~'!fu'i1F11 bfl~ei.:i'<il n'ibba~u~.n ru~ 1 u b~eiuvi bUV1611v.:itl'i~m Vl'i1 fl1 

= ~'!fu'i1F11.J1:Uu~b61laV13J'Llb~1 1ub~eiuvia.:i.:i1'Llbb~a::.:i1V1 • 
= ~'!fu'i1F11.J1:Uu~b611aV1~'Ub~1 b'Ub~v'UvlbtlV161lei.:itl'i::n1V1'i1F11 
= ~'!fu'i1F11viei~b3J'Ll@l1v~u 1ub~v'Uvia.:i.:i1'Ubb~a::.:i1V1 
= ~'!fu'i1F11vie>~b3J'Ll@lbfl~'LI b'Llb~v'Lli'ibtlV1611e>.:itl'i~mV1'i1F11 A Co 

PVCt = ~'!fu'i1F11viei PVC °l'LIL~eiuvia.:i.:i1ubb~a~.:i1V1 
PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

= ~'!fu'i1F11viei PVC 1'LIL~v'UvibtlV1611v.:i·1.h~mV1'i1F11 
= ~'lfu'i1F11vimV1anei1ua.:in~a °l'Ub~fouvia.:i.:i1'Llbb~a~.:i1V1 
= ~'!fu'i1F11vimV1anei1ua.:in~a L'Ub~eiuvibuV1611ei.:itl'i~mV1'i1F11 
= ~'!fU'i1fl1viv HYDENSITY POLYETHYLENE b'Ub~v'Llvia.:i.:i1'Llbb~a~.:i1vi 
= ~"llU'i1fl1viv HYDENSITY POLYETHYLENE b'Ub~v'UvibtlV161le>.:itl'i~n1V1'i1fl1 
= ~'!fu'i1F11a11:11v-1.Yh °l'Ub~ei'Uvia.:i.:i1ubb~a~.:i1V1 
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0 ""1 !V OJ OJ 'lJ OJ 1 !V 1\i01jfl1'Y1W'VI °UO\Jf!qjqj1bb\J'!J j\Jj1f!1 ~ 

(9). m1l°l1'U1ruV111"11 K "i11n"1m ~1ll~m~ru~{l1'UJ'U6'\ 1m-ifl'i'1b"'1l~'llil11f0111'G11~neiG1111{1'1JeMm~vin{j 
~ I ' 

'l'l1W'll~ 1~ti1-iflii1'U'1JeJ{IU l!:>ttmo bU'Ubnru'11 'Uf111A1'U1t\J ... 
l!:>. m1io\'1mruV111"11 K i:l'1wru mru~il{l1'U rieiG1111{1V1"1t1tl1~ b.flV111lleJ ~'1'W!Ktyty1 b~ t11n'U"il~#i' eJ{j bbtinioh 

rleJG'l11{1bb~"~tl1~b.flV11 Vi'-U'~ b"il'U~1ll~ ffl~t\J~'1J'€J{l{l1'U,f 'U bb"~ 1~G'l'€l~1'11~eJ{lnUG'l~1ffili1n1V1'U~11 
~ 

m. m1io\'1mruvn\"11 K rl1'Vl'U~1 mivil"liltill m ~1Lb'V!tl{IVJn~'U~eJ'U 1~t1hlilmTU~bl"1~bL"~n1V1'U~ 1~vh 
L"'1l~ll~'U5 (L tl~tirn Vitiu) 1 ~\ ll'W~mi:i1L 1"ilnB'U LL~1~{1'Ll°1~m~'l'l51 tl~runul'i'1 L"'1Jf01{1~V1ti'1L"'1l~ll~'Ut5J'U 

<!. 1 Vi'Vi1i111ru1L~'UL~ll'Vl1B"m1f0111"11{11'U lil1m1f011~~fu41{1v11~ruru1~n"{jnu~1141{1 b~B\"11 K mll 
'\I v v " 

~~16'i1V1frn1'UneiG1111{1J'U 1 1 'UL~'€l'U~?i{jlJ'€JU{l1'UiliohLtl~tJ'U LLU"{I 1tl1i11nl"l1 K 1 m~ei'ULU~"lleJ{ltl1~mm1m 
mnn11 cs'.% <ff'UbU b~tJU1LQ'l'l1~611'U~Lfl'U cs'.% mio\'1mrutlfub~llV11ei"~fl1{11'ULL~1LL~mru (b~tibil~~ cs'.% 

bL1n1Vi') 

er. 1'Wmru~~fu41{1 1i!G111mwv11m1rieiG1111{11Vi'Lb~1bG111"il ~1m~t1~n"11'Uaqiqi11~mtl'Uf0111ll~~ 
'1J'€J{l~fu41{1 1"11 K mll~~1\911{11 ~"il~tl1m1-ul'Wm11°l1'U1ru\"11{11'U 1m-ifl"l1 K '1leJ{lb~ei'U6l~Vf1t1mllm~!Kqiqi1 V11ei 

fl1 K '1J'€J{lb~'€l'U~?i{llJ'€JU{l1'U"iJ1{1 bb~1LL~l1fl1 K l'i'11~1ii~iJ\"11ti'eit1n-J1 
b. f111~1tlb~'Ubb~"~{l1~ 1 Vi'~1t11"1141{1 {11'U~~fu41{1vl1b~LL~"~{i1~ mll~qjty1 b tlriei'U?i1'Ufl1{11'UL ~ll 

'Vl1ei \"11{11'U"~"{j zj{j"iJ~l°i1m ru 11i1~m~eivi11u ~'llil11f0111'G11~rieiG1111{1 zj{jtl1mio\'1mruV111"11 K '1JeJ{IL~ei'U~?i{jlJ'€Jrn1'U 
{11~,r'U 1 L lJ'W~bL tl'Uei'ULL~1 L~e:ifi1mruL~'LIL ~ll 1m Vi''1lervh~11ll~ n"{j L~e:J{lf111L~'Unu?l1t1n{lutl1~mru 
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"N' Lfl'l.1£111 A1il1ih.rnt1-az L£i"UtH·u.1ti'U" Vim e.1m12.111 'U l°l l°l6'lon2.1mV1~e:iil ~'U l°l 1°16'1~ b .V-1b?i'Ue:i·n1°11 b vl e:i ., ' ' 
-!'ll..ij1.:i1 'U rn1'll1~2.16'1..ij1.:i'1le:i.:i m2.1 b um~'ilci'm 1~ b~e.11il111111e.1'V11.:i\911.:ivt1e:i'V11.:ieJ'e:i2.11 'Un:urn1'1le:i.:i'lll°ll°l6'lu112.11111vt~e:iil~ ., ., ' 

d .J ,, d ., ,, 1 .1 ,, 1 "" ., 
'Ul°lA6'1El'U'Vlb'1l1b6'f'Ue:J';i11°11b~e:J';i'UliJ1{1 'Ufl11u1~2.J6'llil1{1'1le:J{lfl12.J 'UA111b~E.11fl'U 

' 'IJ 

fl11iJci1'U 1~ b~ eJ 1iJ111~ EJ'Vl 1.:i \911 {IV! ~El'Vl 1{1 eJEl2.J'1l e:J{l'LJA 1°16'1 ii112.J ~1vt1e:iiJ ~'U l°l l°l 6'1~.:iflfl11-iJ' 1.:i ~'U 1~ bbn fl11~ 
' ' 

'UAA6'10112.1~1vt1e:iil ~'Ul°ll°l6'lvl.:ifla11ill"l112.16"2.1~'UTitl'U b 'UGY fl~ru~ ~.:i ~ e:i 1 'llll 
' ' 

(C9l) ilm12.16"2.1~'U5n'U1'Ub'l1.:iu~V1111~t1~"5'~rn1 Vfmh'Ue.J-.5'~fl11 m12Jfl11~"5'111rn1 e.Ju~V111 'Vl1e:i~il 
'U 'I 'U 'U 'U 'U 

el1'U11il b 'Ufl11~1 biJ'U.:i1'U b 'Ufllilfl11'1le:J{l'LJAA6'15112Jl111'Vl1e:J'1le:J{liJ~'UAA6'111tl'\/ltl.:i iieJ1'U1:U'Vl1El6'112J11~ b oUel1'U11il b 'Ufl11 
' ' 

u ~vt11~ ~ rn1n:u rn 1'1l e:i.:iu Al°l6'1 u112J mvt1 e:i"U e:i.:iiJ ~u l°l AG'lfil m1t1V1i! .:i vt1e:ivtm t111 t1 ~ b6'f 'Ue:i11m 1 VI Lbn m2J bb6'1 ~~ 
' ' 'IJ 

1 Vf u~n11\9lm~ flm.:iB b~ fl'Vl 1e:Jii flG'fb 'U fl11'll1~2J6'1..ij1.:i ~1 m~'U'UB b~ fl'V11e:iil fl~ A.f .:id 
'IJ 

(®) ilA112J6"2.J~'UTitl'Ub'Ub'li.:i'Vl'U 1~t1e.JbU'UVl'Uci1'Ub'UVl1{1Vl'Ucl1'U6'11lJUJ vt1e:i~bU'UVl'Uci1'U1illil1n~m12J-!'U 
'l 'U q 'I cu 'U 'I 

~1111 'UV!1.:iV!'Uci1'Ulil1n111 vt1e:i e.J~e:iV!m1t11 vtru1 'U'U~~'Vllil1n~vt1e:iu~~vi2Jvt1'1l'Ulil1n111 b u'UV!'Uci1'U 1'UVf1.:iVf 'Uci1'U6'11l!ru 
'I 'IJ " QI 'I q QI 

'Vl1e:iVf 1.:iVf 'Ucl1'U lil1n 111 vt1e:i b U'U~~ ElVl'U11ti1 'Vlfl lb 'U'U~~VI lil1n111vt1EJ'U~~Vl2.J'V11'1l'Ulii'1 n111 fil m1 tlvttl.:ivt1e:ivt6'11EJ11 EJ~ 
'I 'U 'I g~ 

b6'f'Ue:l';i11°11 b VI bbri m2.1 bb6'1 ~ m Vl'U~fl11\916'11~ fl6'11.:iB b~ flVl'Se:Jii fl?lb 'U fl11U1~2.J6'1..ij1.:i ~1 tJ'j~'LJ'UB b~ flVl1EJii fl~ A.f .:id 
'IJ 'IJ 

f\111 "N'lia~u111:11vmi" 1 Vl'Vl:1J1t11°111J.J11 ., . ., 

(fl) mrue.Jb6'f'Ue:J';i1A1~iJt:.i6'1U1~ bt1'1lti~1J.Jtl'U1~'\/l-J1.:i~b6'f'Um1A1~1tltl'U 'VIJ.11tlA112J11 e.J~BVl'U 6/i.:i~B 
'U 'U .,. 'I 

Vl'U bfl'U fl111B ti 6'l ~ ~ {1'LJVl1 b 'U fllil fl11,r'U 'Vl1EJ b 'U eJ \9111cl1'U\9l12J ~A ru~ fl112J fl1111 ~1tifl11~6'1111b~'U6'12J1°111U1~ fl 11"1 
' ' 

n1V1'U111ci'1V1-ru n:u n11u1.:i'lh ~ b.fl'V1'\/l~e:iu1.:i'1l'U1111 

('1l) fl 1 ru e'.J bG'l'U B111°l 1~iJ t:.i 6'1U 1~ btl'lltJ ~1J.J tl'U 1~vt11.:ie.J bG'f 'U B 111°11tl'U e'.J1Vl'U~fl11\916'11 ~ fl6'11.:i 
'IJ " " 

fa~flVl'SEJilfl~ 'VIJ.11EJl°l112J11 e.J~BVl'U~{l~e:JVl'Ubfl'U fl111EJ 86'l~Vl1 b 'Ufllilfl11,r'U'Vl1B b 'UeJ\9111ci1'U\9112J~Aru~m1J.Jfl1111 
" ' ' 

~1 eJ fl11~6'1~ b ~'UG'f J.J l°l11'll1~fl11"1 n1vt'W1116'11vt1'u n:u rn1ui.:i'l11~ b.f1Vl'Vl1-e.iu1.:i'1l'U1111 
' 

(m) ilm1J.J6"2J~'UTitl'Ub 'UGYfl~ru~ 1'1li'n'W1~'Vl11.:i (C9l) bb6'1~ (®) 1~8~~111rn1 ~'Ucl1'U~-.5'~rn1 m12Jfl11 

e.J~~ rn1 e.Ju~vt11 vt1-e.ie.Jile\'1'U1:u 1 'Wrn1\111biJm1'U1 'Wn:Ufl11'1le:J.:i'UAl°l6'lu11J.J~1 vt1B"u~'UAA6'111E!vttl.:ib U'UVl'Ucl1'U 1 'U 
'U 'U 'U 'I 'I 'I 

Vf1.:iV!'Ucl1'U6'11l!ruV1%Vf1.:iV!'Ucl1'Ulil1n111 vt1mu'Ue.i'~-e.iV!'U11Ei1 vtru1 'Uu~~wil1n111vt1-e.iu~~vi2Jvt1'1l'Ulil1n111 film1Eivttl.:i 
'I QI 'I 'U 'I QI 

'Vl1-e.ivt6'11811 El~ b-if 1 bG'f'U -e.i111°111 vr bbn m2J bb6'1~ m vru~fl11\9lm111fl6'11.:iB b~ flvi1e:iiifl~1'Ufl11t11~2J69..ij1.:i ~181~uu 
" " Bb~flvi1e:iiim11"l.f.:id V11e:i 1 'UuEiflGYun'W 

rn1\1111.:i\Ol1bb vt'l.1.:i rn1b U'UVJ'Ucl1'U vt1-e.i b -if 1~e:iVf'Wvi'.:iflci11-if 1.:i~'U'1lB.:il°l6'fm6'1 vt1-e.ium~ tY.:i 1ilm16'lii~m1~ 
'I 'I 'U q 'I 

'1le:J{l'UAA6'1 b 'U (C9l) (®) bb6'1~ (m) 1 Vl~B11bD'Ufl11\1111.:i\Ol1bb'VIU.:iflTH D'UVl'Ucl1'U 'Vl1Bfl11~BVl'U'1lB.:i'UAA6'l~{lflfl11 
'I 'I 'I , 

1'WmruuAAG'l1111 W~e:i'UAl°l6'l~'Ub U'U~lij~rn1 Vi'Llci1'U~-.5'111rn1 m12Jrn1~"5'111rn1 e.Yu~vt11e.Yb lJ'UVJ'U6'i1tJV11-e.i~ 
'I 'I 'U 'I 'U 'U 'IJ 'U 'I 'U 

~-e.iV!'U 1~ EJ~\Jl'U b-e.i.:i b u'U m -Ue\'1'U 1:u 1 'U rn1u~m1~ bb VI :u~.:i 'Vl1-e.i b iJ'UVf 'U?i1'Uvt1e:ie'.!~-e.iVf 'U~ bb V1:u~.:i'1l-e.i.:iV11.:iV!'U ci1'U vt1-e.i 
'I 'U 'I 'U 'I 'I 

Q,Q.I OQ.I d .Q,Q./ ocv v I .:::ii 21 v I d .c:t,Q./ OQ.I d .:::it.CV ocv.::J 
'LJ'j~VI lil1fll11 'Vl1El'U 'j~VIJ.l'V11'1l'U lil1 fl~ bb6'11 bb\91 mru bb6'l~'Vl1{1Vl'W6'11'U 'Vl1B'U1~VI lil1fl~ 'Vl1B'U1~VIJ.l'V11'1l'Ulil1fl ~VI 

b~moii'e:i.:i 1~b6'f'Ue:l';i11°11 b Vlbbnm2J b 'Ufl11U1~2J6'1..ij1.:iA111 b~Eldtl'U 1 Vl~ffhe.i' b6'f'Ue:J';i11°11'Vl1Be.J b6'f'UB.:i1'Ui.T'Uil1°1112J6"J.J~'U5 
" " " 
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