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" 
b\11 m llmt11:J'l.J\>lb V1l.iV1~eJ'>il\9lV1~ b UtJ'l..!m bb6111l.l bfl'I..! C9l ti b\111:JU'Ufi..:i1''1.Jb~l.lvi1..:i1'1.J\>l1iJ«qiqi1 -<i\'1m'I..! .. ::-..... 1°1'1..! ~1eiiJ 
~Ufl..:J1'1.Ji'l.J1VfG°11V1fob{f1V1u1vl'lJeJ..:Jml.IV11..:JVlf11..:J 1'1.Jfl111"11'\.Jl"ll.J..:J1'1.J{f1..:i b Vlmrim'l11..:iV1~eJG'l~~TW \>l1l.16"UHU1 ~-:) bb~ ' ., ., 

1m~l.l..:J1'1..!'>il'l.Jbb611b6111il 1~rn~-r'l.J{f 1..:i b U'l..!~eieinrh 1 i~1m~mn'Utl1~'1.Jb ~m ~~..:i J1~m11clei~'I..! A1m~1 Vici A161ieJiJ 
" " 

A1{f 1-:i bbfl~A1~1..:J b 1f11'lleJ..:J~Ufl..:J1'1.Ji'Ul~..:J ........... :: ........... A'l.J bbfl~ ~-r'U{f 1..:i ~ei..:i-r'\.J ~\ll'lleJ'\.J 1 'l..!mruvl bfl\9ll"l11l.I b~l:JVl1 CJ 

Vl1ei eiu~ b Vl\>leJ'l.J bil \11~'1.J '>iJ1nn111 i1ri t1'1.Jl?i~..:i n~11 1l.111 m1iJ b~ tJV11 t1i!'l.J '>il~ bil \91-IT'l.J n'U b {f 1V11!1vl'llei..:in 1iJV11-:iV1f11..:i 
' ' 

Vl1Bml.IVl1..:J'Vlf11..:J bbfl~ b ~eitJw btl'llU'lleJ..:J'Vl1..:J11'llfl11 \>l1lJUl:JVIU..:J~B~1Ufl..:J1'1.Jbfl'lJ15fl111"lW~~:Ol.1'1.J\>l1 .yj G'l1 . .. 
obomfcib@b f1-:J1'1..!vl (9)~ mn~1fll.I ®~ml miJV11..:iV1m-:i61..:i1'1.J~Vl~'>il~bbm'llb~l.lb~m~ei'l..!1'llVl~eJ~1..:i«qiqi11>l1iJvl 

"' b Vl'l.J61l.ll"l11 
~ V d VIV 21 iJ ell V ~ ..:::tt. .o:J .o:J iJ o 

@b. b U'l.JVl'l.11 Vl'll eJ..:j e.J1'\.J'>i11-:J '>iJ ~ \>leJ..:J'lJeJ \9111 CJ fl~ b eJ CJ\91 bbfl~ \>l11'>il61eJ'U61.fl1~'ll eJ b VI '>il'>il1-:J'll eJ ..:J61 tn'l.J VIVI (>l eJ-!1'1'11..:J 1'1.J 
" " beJ..:JnB'l.Jfl11~'1..!61fB..:J'lJ1~fld\91111"11 

@m. m1tJ~m11"11A1..:i1'1.JriBG'l11..:i 

m 1tJfo11fl 1A1..:i1'1.J rieiG'l11..:i l>l1l.IG'I mm 1tJfo11m~..:iw'U1 '1..1-U'B @.cr '>il ~·1.hm 1 oUl. 'l..!mruvl fi1..:i1'1.J 
" ' ' ,, 

riei6111..:if1\9lf1..:iV11m~iJ'IT'I..! 

(9). m1'llei b~'l..!b ~iJA1..:i1'1..!riei6111-:il>l1iJ«ruru1 bb 'U'UtJ-rm1fl11~d b U'l.JV1u1vl'lJB..:i~-r'l.J{f 1..:i~'>il~ l'i'ei..:i b'1tJ n1ei..:i ., ., " 
mCJ 1w11V1'1.J\11 r;;<;o 1'1.J U'\.J~..:Jbb~1'1.J~~-r'\.J{f1..:i11ii'ci..:iiJeJ'\.J..:J1'1.J..:J1\9161\11Vl1tl Vl1fl~'l.Jn1Vl'l.J\9lffi DbbG\'1~~'1.J{f1-:i 1l.lii~Vl5vl 

" ' " 
'>il~ b'1tJn1ei..:ib~m ~iJA1..:i1'1.JriB6111..:i'>il1n~11{f 1-:i 11ii'Bn~ei 1 tJ bbfl~mru~~11{f 1..:i '>il~~ei..:ib'11:Jm~'l..!A'l.J'>il1n ~-r'U{f 1..:i 1 Vf~11 

'U 'U 'U 'U 

{f 1..:i~ b U'l.JA«ruru1'1rn'11:Jn b~'l..!A'l..!'>il1n~-r'U{f 1..:i b\9\CJ b 11 V11ei 1VfV!nA1..:i1'1.J'lleJ..:i..:i1\9l~eJ1 tJ V11ei 1 VIV!n b~'l..!'>il1 nV1i;rntJ1~n'I..! 
'U tll v 'U 

QJ !ii I Cil 

G'ltyqi1 bbf11bb\>lmru 

h fl11~'>il11W1A1'1..!1Wb~'l.J b~l.IVl1Bf1\9l bbfl~ fl11~1 tJ b~'l.Jb ~l.IVl1B b'1tJn b~'l.JA'W'>il1fl~-r'U{f 1..:iml.I b~eJ'l.J 1 'll'll'El..:J 

«qiqi1 bb 'U'\.JtJ-rm1fl111ii' ~ei..:i 1~~'1.Jm1m11i161eJ'\.J bbfl~ b ~'1..!'lleJ'\.J'>il1 n~11! n..:i'UtJ1~mrubbf1~ 1 Vf~ei m1~1i111ru1'1Jei-:i~11! n 
"' ',, ..:i'\.JtJ1~mrub u'l..!Vi~'l..!~\91 



- \vb -

G'fmnTnH\rnl"11 (G'ft9111°11 K) "il~IXei..:il"l..:i~~1~~u~n1V1'Ul91111 'Yi'mLG\'1LG'fht911i1~n1V1'Ul91111 'Y61r11ru1 'U 'U a~ v 

V1~ei.rrn.11m~t1~L1m~mii1~'1.1t11t1eiein1u b\9lt1"i1~1-ll'~t911'1.lei..:i'V11..:i11'1.lm1~1~1~~111'Y~ei (9).cr 

·' ' ,, _...;.i,,... ... .,... 1" 
u)~b.fWl..:J1'UneJG'f)1..:Jbbf!~~t9l)m'1ln'UG'IQ!Ql1bb'U'Uu)'U)11"11 ® 

1 'Y m1~"i111ru1 b ~ii'Vl~eif!\91111"111°11..:i1'U-:il1..:ib V1mnei6'1~1..:i1 ~r11mrut911i16'f t911 ~..:id. -
" p = (PO) x (K) 

n1V1'U\911~ p = 111"11 f11..:i1'U ~eiV1tl1 C.1V11ei111"111°11..:i1'U b ll'U..:i1 \9l~"il~ <Xei..:i ~1tJ1 ~~-ru-:il1..:i 
" 

PO = 111°! 1f11..:i1'U ~eiV1tl1 tJ~ ~fo-:il1..:iu1~~£11~ V11m11°11\011-:il1..:i..:i1'U b ll'U..:i1191 

zj.,:i1~~ 111 'U61qiqi1Lb6\'1bb~mru 
K ESCALATION FACTOR Vi~n~1t1 Ci'.% 

d i.I ~ I 4 

= bileJ\9ltl..:i b 'V'lill°!1..:J1'U'\111eJ 
' ' 

mm~ii Ci'.% bliei<Xei..:ib°1t1nf11..:i1'U~'U 

..:i1'1Ja1fl!11 V1mC.1fi..:i~1mA11 b'li'W ~vhm1 b..:ib°1tJ'W 11..:i'V'lC.11'U1f! 'Vleiin Viin V1ei'\.J1~'1lii 
,, ,, q 

eJ\9lJ"il'U'Vl{ ~iJb'Wb"iitJii 6'11d1C.1tl1 b..:imV111 l°!i;r..:i16'1191 b..:i..:i1'U -r1 bU'WIX'W bbf!~1~V1mt1A11m1iifi..:i 
q 

(9).(9) 1 l'l~1 bbf!~ml°!11m1"ilufi..:immiimhV1tl1C.1 bb~1~h1iifi..:iV1~mb 'llfl..:i bbf!~1~uu 1l'l~1mt11'W'U~b1ru 

r9>.l!:l u1~u1'1.lei..:iml"111m1"ilufi..:iviei bi1'W"il1V1't11t1 bb~1:ih1iifi..:i1~uuu1~u1m t11'Wu~b1ru 

(9).bfl 1~uuvieiV11m~uumC.1~1..:i 1 ~~19l'Vl1ei~..:iei~1'W?l1'U'1.lei..:iml°!11 L'li'W vieiu-rumml"l viein1'1f 

6'11C.11l'l~1G'i'1V1-r'Ubl°!~ei..:iu-rumml"l 6'11C.1~ei~1 °1£1°1 ,, ,, 
(9).Ci'. '\111..:i1~u1t1tl1'1.lei..:iml"111"il'Wfi..:i'V11..:i1~mt1i11mt1'Wein 

(9).cr ?l1'Uth~neiu~lil1bll'WG'i'1V1-ruml°!11 bu'V'l1~6'11'U~~191numl°!11 bl91C.1!Xei..:i6'1~1..:iV11mh~neiu 'V'l1'eiiinum1 

fleJG'f1'1..:iml°!11 bb~hJd1i1fi..:Jbl°!~eJ..:J~m'Vl1eJbl°l~eJ..:Jlieinf!~i.J1m'\.J1~neJ'U'Vl1eJ~\91~..:J b'li'W ~°t'lvl bA~eJ..:Jl°!eJil~1bt9leJ{ 
bl°l~ei..:i6'futl1 bA~ei..:iu1umml"l il9lfliJ °1£1., 

" 
r9>.ti 'V11..:iLVl11eiuml°!11 ~m1ii ~'W~n "11..:i"i11nml°!11 119lmeiuhiLn'W bf1 bi1t911 

bifal\;'11 K = o.l!lct + o.coict It/lo + o.coio Ct/Co + o.G.:'o Mt/Mo + o.coio St/So 
'I.I 



' 
ID.@ ..:i1'U~'W VilJ1EJri.:i f111'lll?l~'U rn1~n~'U rn1u1?1ei'1?1~'U rn1'll1?1V11!1~'L! rn1bn~EJ'Ul?lell?l~'U f111'lll?l 

' ' ' 
- m..1u1?1ei'1?1bbi.l'U b'ile:i'U Aae:i.:i l°l'WAae:i.:i 1°l'U~'Utl1 l°l'U'V11.:i zj.:i#le:i.:iHlbA~e:i.:i~m bfl~e:i.:iifonau~u~ 

~1Vlfornwl.J~'U 1~V1l.J1EJm1l.Jri.:in11'1l.J~'UVi~eJ'V111EJVl~e:i1a1?1~'U ~ilrn1mufll.Jf1Wii'!l.JU~'lle:i.:ii'a1?1 
'I 'I 'I , 

J'U 1 bb~~iloff ein1V1'LI1?115m1'1l.J 11m~.:iilm1u1?1ei'1?1 bb 'll'LI 11?1 EJ1 .U bl"l~ei.:i~m bl"l~ei.:iilein~ b ~ei 1 m\9lm (911~1iJ(911l.J~ 
n1V1'LI1?111 b 'll'Ub~mnu.:i1'Une:ia1'1.:i'1'U'UV1~ei b zjeimmu1~'V11'U 

~.:itl1~11l.Jri.:i.:i1'UU1~b.fl'Vl EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bba~ SHOULDER 

bii~vi-a K = o.mo + o.G>o It/lo + o.Ci'.o Et/Eo + o.IDo Ft/Fo 

ID.ID ..:i1'L!Vi'Wb~t:.1..:i VilnEJri.:i .:i1'UVi'U'll'U11?l 1 V1qj'111l.J1 b~EJ.:Jtl'Ub U'U.ff 'U 1 ~ dJm~ bu EJ'U ~'LI 1~A11l.JV1'U1~M'e:i.:i rn1 

11?1EJ1'W'llewi1.:iwV1i 1.:i~'U1 Vlqj~~ bb6lll.J~1 EJVi'U cl e:i EJ Vi~e:i m1 l?l'll'U1l?l~1.:i1 bba t'V111 EJ1 ~b~l.J'lle:i.:ii1.:iilm1A1'U~l.J 

Arual.Ju~'lle:i.:ii'a1?1 bbatil~e:in1V1'U1?115unu~11?1EJ1 oif bA~e:i.:i~m bfl~e:i.:ii'.ie:ina Vl~e:i bb 1.:ifl'U bbat1 ~V1mEJm1l.J11l.Jri.:i.:i1'U 
' ' d.J 

~'Uv\'.:i .:i1'UVi'U b~EJ.:i EJ1 bb 'U1 V1~e:i.:i1'UVi'U 1 Vlqj~il~ n~rutA~1 EJfl~.:Jn'Ub vlmje:i.:in'Wrn1n1?1 b6ll1t~.:i'Vla1 EJ'lle:i.:im l?l (91~.:J bba t 
" ,, 0 0 

'Vle:i.:ia1m 

1ifa1vi1 K = o.Ci'.o + o.wo It/lo + o.IDo Mt/Mo + o.!Do Ft/Fo .... 

w.m ..:i1'tJL:j}1::-a::LuviViu Vll.11EJ'1.:i .:i1m~1t1tbiJ1?1Vi'Livi'11u 1tEJt'V11.:i'll'UtJ1EJ 1u - n~u u-atmru 

1llbfi'U ~ fibabl.J\911 EJmi''LI.:J1'Ub~1~1tb Ul?leJ 1mf1zj.:i#i'e:i.:i 1 -U'b'Vlflilfl.ff'Ua.:i ' ~ 

Hifll'l'a K = o.Ci'.&: + o.G>d:: It/lo + o.G>o Mt/Mo + o.IDo Et/Eo + o.G>o Ft/Fo .... 

m.G>..:11'WNTVl1..:i PRIME COAT, TACK COAT, SEAL COAT 

1"l'iflvi'a K = o.mo + o.Ci'.o At/Ao+ o.!Do Et/Eo + o.G>o Ft/Fo .... 

m.ID..:11'WN1'V11..:i SURFACE TREATMENT, SLURRY SEAL 

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

m.m ..:!1'WN1'Vl1..:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1;/~(;}'a K = o.mo + o.G>o Mt/Mo + o.Ci'.o At/Ao + o.G>o Et/Eo + o.G>o Ft/Fo 

m.ct ..:i1uN1£l'tJ'WfleJ'l.!n~vibfl~l.J b Vian Vim EJ ri.:i~1 '1'U'UfleJ'Un~M~1 oif bii'!~l.J b Vi~ n zj.:iLJ-at neiu ~1 EJl'lt bbm .:i 

b'Vi~ma'\.JVl~eJl'ltbbm.:Jml?lbVl~nn~1b~eJl.J~l?l (WELDED STEEL WIRE FABRIC) b'Vi~nb~eJEJ (DOWEL BAR) b'Vi~nEil?l 
(DEFORMED TIE BAR) bb'1:::d'eit11Ple:i!Pl1-:i1 (JOINT) ~-:i-d'1Vi'V1int1mlJ.Jd"lJ.Jtl'lbb~'W~'Wl"leJ'Wnll'lb?!'imV1~ffU'ib1rul"leJ 
ii'!t'l"l1'\.J (RC. BRIDGE APPROACH) ~1EJ 

Hiflvi'a K = o. mo + o.G>o It/lo + o.m&: Ct/Co + o.G>o Mt/Mo + o.G>d:: St/So .... 



I t° .c:I ~ d I QI d I c::il Clo ~ 0 CV 

m.<r {11'U'Vlel'a:::'U1£J'U1flleJ'Um9lbt'l'a:IJbVlamba:::·:l1'lJ'UeJV'ln Vl:W11:.m'I 'VlelfleJ'Wm~b6'f".i:WbVIG'lfl6'f1Vl1'\J'l1'U'W'U1tl 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:i1m1.:i".i:::'U1t1tl1fleJ'Wfl'1~b6'f°1:wbV1~fl '11'WmlilflffUfl1~ 
Clo~ ~ <::. ~IV .:ii Clo~ .c::il <::. ~ 

b6'f".i:W bV1Gim1.:i".i:::'U1 t1'U1bbGi:::'U".ib1rumlilflt16'f :::'1"11'U ".i1:W'Vl'l'l1'W'UeJ'l"I flfleJ'Wm~ b6'f ".i:W b VIG'lfl bbGi:::.:i1'U fleJ'W m~ b6'f".i:W b VIG'l fl 

~'U~n".iUbb'U'UbbG'l:::~m.~ru:::.:i1'Ufl~1tlfla'ltl'U b'll'U '11'UUeJ~fl (MAN HOLD) v1ei1eit16'f1tl b 'Vl".i~'l"lvl v1ei1eit16'f1t11 'l"lvh 
'\J 

bll'U~'U 

i.if~91-a K = o.mcr + o.l!lo It/lo + o.G><r Ct/Co + o.G><r Mt/Mo + o.G><r St/So 

m.b .:;i1'U 1A-a.:;ia~1.:;i flle>'Un~91 bi:t~m vi~mba:::.:;i1m ~awi'l.191~.:;i V1:1J11:.1~.:i 6'f :::'V'l1'WfleJ'W fl1~ b6'f°1:w b VI~ fl 
bfl".i'16'f11.:i~1m1flfleJ'Ufl'1~b6'f°1:WbVl~flfleJ6'f:::'\"l1'U (R.C. BEARING UNIT) vlelbVl~tl:WfleJ'Wfl1~b6'f°1:WbVl~fl (R.C. BOX ... 
CULVERT) Vleltl'1tl11m.:i6'f11.:ifleJ'Wfl'1~b6'f°1m Vl~fl b zjel'Utl'U~~'lflel'Wfl1~ b6'f°1:WbVl~fl vl1 b Vlt1'Ub1eJfleJ'Wfl1~b6'f°1:WbVI~ fl 

i.ii~m K = o.mo + o.G>o It/lo + o.G><r Ct/Co + o.l!lo Mt/Mo + o.l!lcr St/So 

m.11'11 .:;i1'Ubfll'Ht'l~1.:;ibV1~n Vl:IJ1tl~'I 6'f:::'V'l1'WbVl~fWl1Vl-r'Ufl'Wb~'W-if1:wt'1'U'W bfl".i'lbVl~n611V1fo~lil~'IU1tl 
lil".i11il".i'llillilw111'U6'f.:i b6'111 'V'l~1bb ".i.:i6'f.:i b6'f1i'Vl1:.1 b6'f1 b 'Vl".i~131tl V1~ei.:i1'U 1fl".i.:i bVl~n~'U~n~n~ru:::f1~11:.1fla.:in'U bbl'lbJ 

'\J '\J ' 

".i1:w~.:i.:i1'W~lil~'I b6'f1 bfl".i'lb V1~n6'f11:.16'1.:i"!Jei.:im".i 1 'V'l-rl1~1t1t:.1~~ bb vl.:iu".i::: b 'Vll311 'Vlt1 

i.ifm91-a K = o.!Dcr + o.G>o It/lo + o.ocr Ct/Co + o.l!lo Mt/Mo + o.a:'o St/So 

'111:1.11\il~ a:' {11'lJ"lfg'1'1.h:::'Vl1'U 

cr.cr .:;i1'Uflle>'Un~9llah1:1JLV1~mba:::Aa'Un~9l\il11ilfllaa.:;i V1:1J1t1~.:i .:i1'UfleJ'Wn'1m6'f°1:wbV1~n~~nG'i1'U "lleJ'I 

b VI~ fleJeiflm bbtl nf11mrul'l1.:iV11 n"llei.:i.:i1tJe.l11:.1 'Vl1.:i".i:::'U11:.1J1~'W V1~eit11m".i'l!Giu".i:::'Vl1'Uuwnei'U"llei.:ibzjei'W 8/i.:in ,, 
CV I .::ii CV I I CV 

6'f tyty1bbtlfllil11:.1 btl'V'l1:::.:i1'UfleJ'Wm~lil.:inGi11 b 'Vl1'W'W 

i.ifm91-a K = o.a:'o + o.G><r It/lo + o.l!lcr Ct/Co + o.l!lo Mt/Mo 



~"lfii-a1F11vifi°1'1J1 ruvi1aJf!vi-avi1 i!ntJfl' ru ru1 bb'UtJtli'tJ-a1F111~ -:5' ~rvh~'IJ 1~mm::'Vl-a1.:i'V'l1 w"lfa 
'U CO CD 

K = ESCALATION FACTOR 

it = ~"lfii-a1F11~tJ~'LnAi11tl"lleNtl-a::L'VIA 1'1JL~ie1'1Jvia.:i.:i1'1Jbb~i'l::.:i1\91 
lo = ~"lfii-a1F11~'U~'LnF1i11tl"llei.:itl-a::b'Vlfl1 b'IJb~eJ'IJviLtlvi6lm.:itl-a::m\9l':i1Fl1 
Ct = ~"lfii':i1F11~b3.J'IJ~ b'IJb~eJ'IJvia.:i.:i1'1Jbb~a::.:i1\91 
Co = ~"!1U':i1f11~b3.l'U~ 1'WL~auviLUfl611B~'lh::n1ft':i1fl1 

... "' ... ' fl (l ' d "' ~) ., "' d..J ' Mt = fl"!ft1-a1F111f!flne:if!-a1.:i aJ':i'JaJLvmmLi'1::611baJ'IJVI L'IJbfle:J'IJ'Vlt1.:i.:i1'1JbbV1a::.:i1\91 • 
Mo ~"lfil':i1A11'fl~neifl~1.:i (la.i"a1mV1amLa::~baJ'IJ~)1'1JL~ei'IJviLtlfl611e:i.:itl':i::mfl-a1F11 
st = ~"lfil':i1F11bV1an 1'1Jb~ei'!Jvia.:i.:i1ubb~a::.:i1\91 
so = ~"lfii-a1A1LV1an 1uL~ei'IJvibu\91611ei.:itl-a::m\91-a1F11 
Gt = ~"lfil-a1F11bV1ambN'IJb7v'UviNavi1'1Jt1-a::b'Vlfl1 1t1b~ei'!Jvia.:i.:i1'1Jbb~a::.:i1\91 
Go ~"11ii-a1-a1 bbN'IJb Vl~n L7vtJvi Na vi 1 '!Jtl-a:: b 'VIA 1 'IJ L~ei'IJ'Vi Lll \91611ei.:itl-a::n1\91-a1 F11 

At = ~"lfii-a1F11Lbeif!VJa~ 1m~eiu'Via.:i.:i1uLL~a::.:i1\91 
Ao ~"lfii-a1F11bbe:if!VJa~ b'IJb~ei'IJvibllfl611ei.:itl-a::mfl':i1Fl1 
Et = ~6lli.i-a1A1bA~e:i.:i-<5'n-abbi'l::tJ~.Oru'1 tm~emvia.:i.:i1'1Jbb~a::.:i1\91 
Eo = ~"lfii-a1F11LF1~ei.:i-<5'mLba::tJ~.flrusn b'!Jb~ei'!Jvibll\91611ei.:itl-a::m\91-a1A1 
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