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ci1u'IJ'J'~ flelU bfl'J'.:J?1~1.:i 1 Vtil ~1'u..ij1.:i~el.:i~~rn'J'ielelel fl 1 ~ b tlu?1:wu~'IJel.:i~1'u..ij1.:i 

?l~'l"l1'1.Jb ,j ti.:i Vt1elvi1.:ib i'.1t1.:izj.:i~1'u..ij1.:i"5'~?1~1.:i~u ~fo..ij1.:ib uu~1vf elelelflb U'l.J?l:WU~'Vel.:J c!fo..ij1.:i 
" " " 1ud'.fo1~vhrn'J'6'1~1.:i~.:irie:i?1~1.:i\911:WtJ'J'~ rnf"ldb6'11:u b ui;im'J':U'J'1:U'J' 1~bb~1 

Ii . .:i1u'J'1v'ifbum1um:w.:iutJ'J'~mrutL .... J~~~------------ m:wvi1.:iVtm.:i"i!~fov11~qiqi1~fl'W''l..l0~ ~elbdel 
1~fom1mi.:iu'l.lwmrubbfl~b~'l..l'IJ'J'~..J'1.:i1~ Vt1el 1~fom~mi'11flflru~1'J!:W'l..I l?lTI ~v\'1!Kqiqi11~ 

@)0. c!fo..ij1.:if?i'el.:i'IJnlliib~tJ1tlU J1VtUflU'J''J'VlflU'l.JV11.:J'Vffl1.:J \9l1:W~V11.:J'J'1'1Jfl1'J'n1Vt'l.J~ 
'U ~ - ' 'I 

1~mf'l~.:ifl1~ 
VQ.I V 9J t i.I di QJ o Cl.I 

@)@). ~'J'U'11.:J\9lel.:Jf1el?f11.:J'Vf'J'el'1~Vl1?!1'1.Jfl.:i1'1.J 
. . "' 

bbfl~Vl~fl'1r1m11 ~.:iu.-

@)@).@) 

@)@).l!J 

@)@).G!l 

@)@).cs: ........ - . - . -- . - . -- . -. -----..... --.. -.. -. --.. -.. --.. - . :-....... - . -- . -...... -... -.. -.. --. -. - -. - . -...... -.... -- . --..• 

@)@).er 

@)@).b ------------------························------------------················----····················--·······---

1umruvi f'i'el.:i"il' i;imG'\'1-U n.:i1u bu=i~vl 'W' fl-i1m11 ~fo..ij 1.:i'l~f'i' el.:i"il' i;iV111 ~bb~1b?11w11v tu cs: er 1u 
" uu~.:ibb~i'ufl.:iu1:w t u~qiqi1 bbii'l~"i!~f?i'el.:i"il'1?1 t ~iit 'l"Jft1bbii'!~ bb?1.:i?1-:i1.:i\9lfle:i~:uuJ1~tJ1.flflu11.flfl\911:wm'J' bbrimru el~.:i 

?1mu~~"il~ne:i?1~1.:iV11e:i"il'~Vt1ri1un.:iTw bbfl~~'W'ni1F1'J'11"il~~e:i.:i 1~1uF111:w b ~'l..l'IJe:iu:u1 n ~11~1.:irie:iu 



- l!ll!l -

erfo'41-:1iiV1i.J1vl ~ \91'Vl1'H1CJ'U~UA€JW'1J'U1\91 Lfl~eN tl'Ul'11iJi.J €l t1n-J1 l!l ,ci'.oo "ii. "ii. vlii?t.fl1W b otl-:11'1.J b~~ 
" 

b\91tJLtlmm.J'W\91b 'VlliVl1ff'il\91'\llt b Utl'Ul.J1LL~11il bn'U (j) ti b\91tltJUn-:ii''Ub~:!Jvl1-:11'lJ\911:1.J~qJGJ1 '11m'U ___ : ____ l°i''U w{ei:w 

wtl'n-:11'U'1Ju 1 Vf G11V1-ru L '41wu1vl'1Jei-:im:w'Vl1-:1V1~1-:i 1 'U f11';iA1Uf1:W-:11tJ'41-:1L 'Vlmriei?1{1-:1V11ei?ttW1'Um:w~ GJ GJ1 ~-:i bL\91 

l'UL~l.J-:11Wil'Wbb~1b?t1"il b\91t1~fo'11-:ib U'U~€l€lf1ri1 t-U~1m~m nu.J1"'Ub :ff m W~-:1 .J1"'lJ'V1~€l~'U ri1eitb 'VI~ ri1sdei:w 
" " 

ri1'41-:i Lb~tri1~1-:i L 1m'1Jei-:iwtl'n-:11'U"!lu~-:i ___________ ;-___________ .l°i''U LL~t~-ru'41-:i~ei-:i-ru~\91'1Jeiu 1 'Umruvl Ln\91m1:w L~t1V11t1 
V11eieiu&\ L 'Vl\91 €J'U Ln \91:ff Wil1nfl1';i b oU';i '1tl'W~\9l-:i mi 11 1iJ11m1:w b~ t1V11t11T'U "ii::: Lil \91:ff 'U nu L'41V1i.J1vl 'lJeN m:W'Vl1-:!'Vl~1-:! 

' ' 
'Vl~eim:w'Vl 1-:1V1~1-:i bb~t L-w' mht 1t1'1Jthrn-:i'Vl1-:i':i1'1J n1':i m:wtl't1V1tl'-:ii'i ei6'11i.J n-:11'1.J L~'1J15 f11':iFl rutf i\'.i:W'W \91~ VI' ?t':i . .. 
ol!lmn/ ~l!l@l!l ~-:ii''Wvl (j)~ mn!J1 ri:w l!lct®mi m:w'Vl1-:1V1m-:1?1-:11'U~'Vl~"ilt Lbm '1J b ~m&im~ e.J'U L '1J'Vl1e:i~1'l~GJGJ11'11:Uvl 

..: 
b'Vl'lJ?l:WFl1':i 

@®. bU'UV1u1~'1Je.i-:ie'.i'fo'11-:i"ilt~e.i'l'lle.J1?1';i1t1~tbBt11?1 v ~ ..::it. ciciv o 
bb~ t ~mw1 e.iu?Ul1'W'IJ e.i b 'Vl"il "il 1'1'1J eN6'1'11'U'Vl'Vl \91e.i-:i'Vl1-:i1tJ 

" " 
bB'lrlB'Ufl11~'U~e.J'ltl1~fl1\9111Fl1 

@m. fl1';itlfm1F11ri1nurim't{1'1 

m1tlfu';i1ri1fi1-:i1'Uri e.i?1-r1-:im:w6'1 mm1tlf m1ri11'l'l-:itu1 'UoLJ e.i @.ct "ilt'111m1-&1'Umruvlfl1-:i1'U 
" ' ' " l 511 .dril .Q -=i' 

fleJG'f11-:1~\91~'1'\/11€lL'W:IJ'IJ'U 

m. m1'1Je:i b~'Ub ~:wf11'11'Urie.JG'f~1-:i\911:1.J~fl 1ru1 bb uutlfm1F111Jld b U'WV1u1vl·@'le'.i'fo'11'l~"ilt~e.J'I b'1ti fl ~e.J'I 
o~ v " 

.fl1tl 1 'Wn1Vl'U\91 ~o l'U tJ'U~'I Lb\911'1.Jvl e'.f f u'11-:i 1Jl6'1-:i:we:iu'l1'U'l1\91G'f \91Vl1tl '\111 fl~'W n1Vl'Ul91-d°1 tl bb~1e'.f fu'11-:i 1ilil~'VlIT~ 
" ' " "iltb'1t1n~e.i'lb~'Wb ~:wri1-:i1'Uri e.iG'f~1'11in fle'.i'·-.h'11-:i 1Ji'Bfl\9le:i 1 tl bL~tmru~e'.f11'11-:i "ilt~e:i-:iL'1t1m~'UR'U"il1fl e'.ffu~1-:i 1 ~e'.f11 

'U 'U 'U 'U 

'11-:ivl b U'U~~GJGJ11ub1t1fl b~'WR'U"il1n~fu'11-:i 11?1m 11 Vl1e:i 1~irflA1'11'U'IJB'l'l1\91\9le.i1 tl Vl1e.i 1 Vfirfl b~'U"il1flVI« fltl1tn'U 

~GJGJ1 bb~1bb\9lmru 

Iv. n WW"il 11ru 1~ 1m rub~'U b ~:wVl1 e:i ~\91 bb~:::m1~ 1 t1 b~'U b ~l.J'Vl1e:i b 1t1 fl b~'U A'U"il1fl e'.f f u~1-:i \911:1.J b~ B'U 1 'IJ'IJ B'I 
" 

~GJGJ1 bb uutJf m1F111Ji' #le.i-:i 1Ji'fofl1';j\9]';j'"J"i]G'f e.J'Ubb~t b i1'W'1JBU"il1fl~1Ufl'l'UU1t:IJ1rubb~t1 ~~ e:i f11TW "il11W1'1JB'1~1tJfl 
..: ' " 

-:iutJ1:::mrubiJ'UVi~'U6'1\91 
' 

~\911fl11tJf m1Fl1 (~\911fl 1 K) "ilt#i' B'IF1-:ivlvl1t\9luvJ n1'\ll'U\91111 'Ul'Wbb~1 bG'l~"il\911l.Jvl rl1'\ll'W\91111 'W~qJty1 
'Vl1e.J.fl1tl 1Wttltb1m~m:w 1Ji'61Jtl1tleJBf11 tl b\91tl"ilt 1'UG'f \911'1JB'l'Vl1'1';i1'llfl11vl1Jl1t'U 111 'Uile:i (j) .ct' 

" ' 
.1 ' " .,.1,,.... .... .1.... 1" 
u';i:::bI1'Vl-:11'UflBG'f11'1bb~t~lil1'Vl 'llfl'UG'fqjqj1bb 'U'U u1'U11Fl1 \91 

b 'Ufl11'W"il11ru1 b ~:WVl~B~\9111F11A1-:!1'U'11'1 b 'Vim rie:iG'f~1'1bVf1'11'U1W\911:WG'f \911 1'1-:i-d°. -
" p = (PO) x (K) 

n1V1'Ul111~ p = 11F11 fi1-:i1'U \9le.i'Vltl1t1'Vl~m1FJ1fi1nu b um1l1l~"ilt #le:i-:i ~1t11 ~e'.f fu'11-:i 
" 

PO = 11A1fi1-:i1'U l?ie:i'V!tl1t1~e'.i'fu'11'l't.ht:w~ 1Ji' 'Vl~e:i11F11fi1~1'l-:i1'UbU'U-:1111l 
" " ~'11:::u 11i.'U~ruru1bb~1bLl?imru 

' v v 

K 
.cil v v 

ESCALATION FACTOR 'VlVlfll111tl ci'. % 
' ' ..:!rl ii o::lrt, I .dril 

L:IJB\91B'lb 'W:WF11'11'W'\/11e.J 
' ' 

mrn-W:w ~ % bi!e:i~B'IL'1t1nl°l1'11'UA'U 

ESCALATION FACTOR K V111Ji'"il1fl6'f \911~'1 bb U'l\911:Wtl1~ b.fl'Vlbbm~«n~rut'l1'Urle.JG'f~1'1~'1d 
" 



- l!:Jgi -

d 
'111111fl'VI @ .:11'Uil1fll1~ 

.:i1ue:i1A1-a V1mCJn.:1~1ei1F11';i 1.'li'U vlvhm';i h.:11.1CJ'U 1 Hl~CJ1U1'1 'Vlei~n vl~n 'Vlmh~~:w 
€loo..Jlil'U'Yli eJ:w1.meuCJ:w 6'l';id1CJtl1 h.:imm';i F1~.:i16'1~ h.:i.:11'U ~1 1.iJ'Ul'i''U 1.1.'1~L~V1:1.J1CJF111m1:wei.:i 

@).@) 1 'Ww11.1.'1~€111"11';i'U';i';ili!'Uei.:ir11m:w'U"6'1V1i.11CJ 1.1.\;\12.l';i1:wei.:1V1~ei 1.1. tl'1.:i bl.'1~';i~'U'U 1 vJw1mCJ L 'U'U~nru 

@). ® tJ<;j~tJ1"1rn.:iei1F11';i'U';i';ili!'U Ci.:iv!m:w'l.!"6'1w1.h CJ 1.1.\;\12.l';i1:wfi.:i';i~'U'Utl';i~tl1m CJ L 'U'U~ b 1 ru 

C9l.m 1~'U'Uvl€J'V11€J'W'U'U?l1CJ\;\1,:i 1 .yj~l?l'V11€Je:J'1€J~l'UG'f1'U'U€J'1€J1F11';i b'!i'U vl€Jtl'S''U€11f11f'1 vl€Jfi1'11 

a1v1 'Ww1~1V1-rrnF1~mtl'S''Ummf'1 a1CJ~Bw1 .,'1., 
,, ,, 

@l.<S'. 'Yl1'1';i~'U1m.11'1J€J'1€J1Fl111il'Ufi.:i'Yl1'1';i~'U1titl1mCJ'U€Jf1 

@l.et a1'Utl';i~f1€JUvl"6'11.lJ'W~1Vlfo€11F111 bil'Vn~a1'Uvl~1?1n\J€11f111 Ll?lti&i'B.:iaf1.:iV11Btl1~f1€JU 'Vlf€J:wnum1 

n€Ja1'1-:imF11';i bb~12.l';i1:wfi-:i LFI~ €1'1~ m'Vl1mA~ €J'1ii€Jn'1vltl1mtl1~n€JUV11B~l?l~'1 1. -d'U ~'l"l~ bfl~ mAtJ:wfi11.l'lBi 

bi"l~€J\l?l'Utl1 bi"l~€1'1tl~'U€11fl1f'1 ~(?l!;jl..J "1'1°1 
" 

@), b 'Yl1\lb Vl11€J'U€J1F\1';i ~mm ~'U\Jin 'l-11\llil1f1€11Fl1';i fam€J'U 12.li.il'w m b:Wl'l';i 

1.YalP!-a K = o.l!lct + o.@ct'. It/lo + o.CO>o Ct/Co + o.cto Mt/Mo + o.G>o St/So 
" 

... "" Vla.11\91\11 l!J \11'U\Pl'U 

Q. .::t Q. OJ-=:. OJCl tl.c:i. .::::A OJ-=:t. 

l!J.CO> \11'1J\Pl'IJ 'VIJ.nmN fl11'1Jl?ll?l'W fl111'lf11?l'U fl11'Ul?l€Jl?ll?l'W fl11'1Jl?l'Vl'IJ11?l'W fl1';ibf1fltJUl?l€Jl?ll?l'W fl11'1Jl?l 
' ' ' 

- '1:wu1?1e11?11.1.il'W 1.zj€J'W AflB\I 1°1'WR'1€J\I A'W~'Wtl1 l°1'W'V11-:i zj.:i&JB.:i1i1.A~m-;ij'm 1.R~B'liiBmitJ~u~ 

~1'Vl1''U f11';i'1:W ~'W 1 ~'Vl:IJ1 tJ Fl11:W Ci.:i fl11'1:W ~'W'Vl1€J'Yl';i1 CJ'Vl1€J-J' ?f l?l ~ 'tJ .yj ii fl1';i Fl1'UFI :W Fl ru?l:Wml'lJ €J'11?ll?l 
. q , , q 

,f 'W 1 1.1.fl~ii-b'Bn1V1'W1?115 fl1';i'1:W ';j'"J:wvY.:iiim1u1?1B1?11.1. il'W 111lti 1-U LA~ B\I~ m 1.R~ B-:iii Bn'11. ~ B 1 V1"1~mm~1'W l'l1:wvl 

n1V1'U I?) H 1. 'li'W 1.~ EJ1 n'U-:11'1.Jri Ba~1-:it1'U'WV11m zj€l'W'llfltl1~vn'W 

~-:iffi~';i'd:Wei-:1-:11'Utl';i~b.fl'Vl EMBANKMENT, EXCAVATION, SUBBASE, SELECTED ,MATERIAL, 

UNTREATED BASE bl.fl~ SHOULDER 

1.Y~lPl'a K = o.mo + o.CO>o It/lo + o.cto Et/Eo + o.l!Jo Ft/Fo 

lrl.lrl .:i1'Ui:;'IJ1.~v.:i 'Vlmtifi.:i -:i1'WVi'U'1J'U11?11 V1ajtl1:w11.1v.:inm u'W.ff 'W 1 ~1. u'l.11~1. uvu lil'W 1~F111:wV1'W1vl &\ B\I m1 

Ll?lti1 'W'liB-:i11.:i1~V111-:iVi'W1 V1aj "~ 1.1."1J:w~1 EJVimJ €JCJ 'Vl1eim11?1'1J'W11?l~1\11 1.rn~'V111CJ 1~1.~:w'li B'l11'lii m1muri:w 

Rrur1:wu~'1JB\11'r11?11.1.fl~ii-b'Bn1V1'W1?115tJ5u~111lCJ1~1.F1~B.:i~m 1.F1~B-:1iiBnfl V11m1.';i-:1F1'W 1.1.fl~L~V1mCJm1m1:wfi'lnw 
~'Wvf \I \11'WVi'W1.1ti~ m 1.1. m V11€J\11'WVi'W 1 V1ajvlii~ n~ru~F1'11t1F1~-:i nm ~BuB\ln'Wm1n1?11.61l1~~\l'VlmCJ'llB-:1'111?1l'l~.:i1.1.ft~ 

,, 
Vl€J\1'91tl1 

1.Y~lPl'a K = o.cto + o.l!Jo It/lo + o.l!Jo Mt/Mo + 0.1€10 Ft/Fo 

ID.m \11'tJb1il1::-a::tu\Pli:;'IJ vimtifi'I \11'Wblil1~1~b U1?1Vi'Wvi'11 tJ 1~tJ~'Yl1\1'1J'W~1tJ 1 tJ - nflu tl1~mru 
12.l1.n'W iv n1'1b:Wl'l1 vm1'W\11'Wblil1~1~1. Ul?lB 1:w.:ifizj'l&Jm 1 i1.'VlF1'LlA.ff 'Wa\I 

' " 
1.Y~lPl'a K = o.crcr + o.G>ct'. It/lo + o.CO>o Mt/Mo + o.l!Jo Et/Eo + o.CO>o Ft/Fo 



- l!lcs:'. -

d 
'1113J1\91'Vl Q1 '31'Ll'V11'3 

m.@.:!1'LIN1'Vl1.:! PRIME COAT, TACK COAT, SEAL COAT 

1-il\'f~'a K = o.mo + o.c:Co At/Ao + o.l€lo Et/Eo + o.@o Ft/Fo 

m.l€1.:!1'LIN1'Vl1.:! SURFACE TREATMENT, SLURRY SEAL 

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

m.m .:!1'LIN1'V11.:I ASPHAL TIC CONCRETE , PENETRATION MACADAM 

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

m.c:C .:11'LIN1tl'Ll'Lll'lel'Lln'i~u'f~:!Jb 'Vian V!:IJ1CJfi.:i~1Cl'\.J'\.Jf'I eJ'Wfl1 Mvl1 oUb?i'i:IJb VI~ fl ~ .:JUWflel'lJ~'Jt:JM:: bbfl1.:J 
avdf ~ v.d ~ adf a&:R 

bVl'1flb?i'\.Jme:iM::bbfl1.:J'11\91bVl'1flflmb61Je:J:WM\91 (WELDED STEEL WIRE FABRIC) bVl'1flb\91e:Jt:J (DOWEL BAR) bVIG'lflt:.1\91 

(DEFORMED TIE BAR) bb'1::1e:it:.1~e:i~1.:i1 (JOINT) ~.:iif1~Vl:IJ1t:Jf'l11:1.l11:Wn.:ibbeJ'\.J~'\.Jf'le:J'\.Jfl1Mb?i'i:IJbVl~fl'lJ'ib1ruf'Je:J 
?i::m'\.J (R.C. BRIDGE APPROACH) ti11t:.1 

1-U\'f~'a K : o. mo + o.@o It/lo + o.mtt' Ct/Co + o.@o Mt/Mo + o.@tt' St/So 
I 0 .q .Q, f:t I Q.I &:R I .r:::::il Cit, ~ 0 CV 

m.tt' ..:11'Ll'Vle>'a::'IJ1t:.1'Ll11'lB'Llff:i~U'f'am'Vlt'lnbbt'l::..:i1'lJ'IJB't'ln V1:1J1t:.1t1.:i Vle:Jf'le:J'\.Jfl1Mbm:WbV1'1fla1Vl1'1.J\11'\.J'S::'lJ1t:J 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:i1m1.:i1::rnt:.1tl1f'le:J'\.Jfl~Mb?i'i:WbVl~fl .:J1'\.J\911\91f'le:J'\.Jfl~M 
.:::,, a ~.:::.. t •v .o::::ii Cito~ .c:i1 .:::::i. a 

b6'11:W b V1'1m1.:i1::rn t:J'\.J1bb'1::m b 1rum\91At16'l::vn'\.J 11:wV1.:i.:i1'\.JUffV'l flf'le:J'WmM b6'11:W b Vl'1 fl bbG'l::.:11'\.Jf'le:J'WmM b6'11:W b Vl'1fl 

~'WvlljitJbb'lJ'Ubb'1::'1moJru::.:i1'1.Jf'1"11t:.1f'l~.:Jtl'\.J b'll'W .:11'\.JUmfo (MANHOLD) vle:J~e:Jt:J6'11t:JbVl1f'i''j"jvi vle:J~e:Jt:.16'11t:J1'1"Jvh 
b uu l'i''l.J 

1-ii\'f~'a K = o.mtt' + o.1£lo It/lo + o.G>tt' Ct/Co + o.G>tt' Mt/Mo + o.G>tt' St/So 

m.b ..:11'LI bl'l 'a ..:iai' 1..:1 l'lel'LI n'i ~ ba'i :W b 'Via nbbt'I ::..:i1'Llb ;J' e>'Lln 'Ll~i ..:! Vl:W1 t:J fi .:! G'f ::'\"j 1'\.Jfl e:J'U fl~ M b6'11:W b VI~ fl 
bf'l1.:J6'111.:i~1m1nf'le:J'\.Jfl~Mb6'11:1JbVl~flf'le:JG'f::'j"j1'U (R.C. BEARING UNIT) vim Vl~t:J:Wf'le:J'Wfl1Mb6'1~:1JbVl~fl (R.C. BOX 

"' 
CULVERT) V1t1t1'.:itl1 bf'11.:J6'111.:if'lt1'Wfl1Mb6'l'i:Wb Vl~fl b ~e:J'Utl'U~~.:Jf'le:J'Wfl1Mb6'l'i:Wb Vl~fl vl1b Vit:.1'Ub~e:Jf'le:J'\.Jfl~Mb6'11:Wb Vl~fl 

.<::lit. I V c:li .:::::iieil Q.I lJ c:f Q.I 

bb'1::6'1.:i fle:JG'f 11~ e:J'WVJ:W '1 m~ru::f'lm t:Jf'l '1~ fl'W 

tiia~-a K = o.mo + o.G>o It/lo + o.G>tt' Ct/Co + o.l€lo Mt/Mo + o.l!ltt' St/So 
"' 

m.ml '31'LI bl'l'a.:!a1'1..:i b'Vla fl Vl:IJ1t:Jn.:i 6'f ::'j"j1'\.Jb VI~ flci°1V1-r'Uf'l'\.Jb~'\.JoLJ1:WCl'\.J'\.J bf'l1.:J b VI~ flci°1V1fo~ \91~.:JU 1t:J 
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