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~fo~1-:iiJVlU 1~~~Vl1~t1 CJ'U ~UA~V'J'V'U1~bf1~8.:JCJ'U~1&Jiiat.J fll 1 Iv ,cs.'.oo 611. 611. ~iJ?t.fl 1V'J HJ 
-:11'U 1<?1~ hnH tl 'LI ~f;) CJ 'W 1'11 Vl:iJ Vl~a -:U~'Vl gj bu CJ 'U:W 1bbGl11:iJ bii'W ® u 1~ tiir'U ~ -:i1w~:J.J'Vl01-:i1'U ~ 1:w~ruru1 ., ., 

'<i11'Ll1'U - ~'LI V>J~a:wv-Jirm1'W6il'U 1 ~61'1Vlfo b~1VlU1~'1Ja-:im:w'Vl1.:JVlm-:i 1 'Wm~muri:w-:11wil1-:i b'Vl:W1 
------------- 'I 

ne:i?1{1-:1V1~a?t~V'J1'U m :w61 ru ru1 ~ -:i bb~i''U b~m1'U -:umb~1 b?t~-:u 1~ t1~-r'U~1-:i b ll'LI~ aa nrh 1 oif~1 m~t11n'U 
QI QI \I 'i,J 

tl1irm~m V>J~-:itl1iJ'UVlcia~'U rhe:i~ 1 Vlci A1sda:w A1~1-:i bb6'l~ri1ci1-:ib1m'1Ja-:1V>Jirrn1'W6il'U'~.:J _________ : ___________ ~'W 
bb6'l~~fo~1-:i~e:i-:i-r'U~~'lla'U 1 'Wmru~bn~m1:w b~CJVl1CJ Vl~a e:i'Li~ b'Vl~B'W bn~~'U-:u1nm11-ir~11CJ'Ll~vi'-:inci111&.111 

'IJ ' ' 

m 1:1.J b~ tJVl1 mf 'U-:u~ bfl~~'U fl'U b ~1VliJ 1~ 'VB .:Jm:W'Vl1-:1Vl6'11-:I Vl~ am:W'Vl1-:1Vl6'11-:I bb6'1 ~ b~ atJ ~~ 1t16?1LJ'll8-:l'Vl 1-:1 
' ' 

~1'llfl1~ ~1:WUt1Vlir-:i~e:ili11irn-:11'Ub6'l'V1Bfl1~riru~-r~:w'U~~ Vi ?f~.olvorn/rilv®lv 6'1-:Jl'UVl C9l~ mn~1ri:w lvct'.lvmJ 

m:wV11-:1Vl6'11-:1?1-:11'U~'Vlt-:u~bbm 'llb ~:wb~:w b~a'W 1 'llVl~a~1-:i~tlJtlJ1m:w~b i1'Ll?t:wm~ 

6 
('W1tJ'Vlf'iv-J~ LV!~a-:in6'lmruriru) 

Vo '.J 
~81'Ultlfl1~bb'll1\IVl1-:1Vl6'11.:JWl1fl'Vl (9) 



- rs: -

~ i.I cJ !JV i.I i.I .::ii i,J ~ .::::t. .o:J d 
(9)h b U'WVl'W 1Vl"Ue:J.:J~';j'IJ~1.:J~ ~~'€N"U e:J~';i1CJ6'l~ be:JCJ~ bb6'l~~';i1~6'f e:J'lJ6'f .fl1'W"Ue:J b Vl~ ~';i.:J"Ue:J.:JG'f t:l1'WV1Vl 

~e:i.:i~1.:i1'Wbe:i.:ine:i'Wn1';i~'W~e:i.:iu';i~n1~';i1A1 

(9). n1';i"Vm~'W b ~:lJri1.:i1'Wne:i6'f ~1.:im:lJ6"11J11J1 bb 'U'UU~'U';i1m hi'd b U'WVl111~"Ue:i.:i~~'U~1.:i~~~~e:i.:i 
b~CJ n~e:i.:im CJ 1 'W n1V1'W~ ~o i''W 'Ll'U~.:Jbb~i''W~er~u~1.:i 1~?i.:i:lJe:irn1'W.:i1~6'J~Vf 1 CJ V11n-w'Wn1V1'W~d1 u bb~1 

'U ' 

er~'U~ 1.:J 1~iji1vit5~ ~~ b~CJ n1e:i.:ib~'W b ~:lJrl1.:J1'W ne:i6'!1'1.:i~1n~11~1.:i1#i'~nl'i e:J 1 u bbG'l ~ mruViN'11~1.:i~~~e:i.:i 
'U 'U 'U 

b~i;Jm~'WA'W~1 nN'-ru•lh.:i 1 Vf~11~1.:i~b lJ'W ri6"ruru1~'Ub~CJm~'WA'W~1nN'fo~1.:i 1~CJ&J Vl~e:J 1 Vf~nri1.:i1'W"Ue:i.:i.:i1~ 
\I 'U 'lJ QI QJ 'U 

l'ie:i 1 u Vl~e:i 1 Vf~m~'W~1nV1~ nu';i~ n'W~11J11J1 bb~1 bbl'imru 

' ' Cl 0 c:i., c:i. di I .::::t. .:::i. .:!ii .:::ii .::::t. di i.IQJ i.I 

®· n1';i'W ~1';itl.J1A1'W1tu b.:J'Wb 'W:lJVl';ieJG'l~ bb6'l~n1';i~1CJb.:J'Wb 'W:lJVl';ie:Jb ';i'CJ nb.:J'WA'W~1nt.J';i'U~1.:J ~ 1:lJ 
'U 

b~B'W 161J"Ue:J.:l~11J11J1bb 'U'UUfo';i1A11#1 ~ei.:i t#i'fom';j~';j'J~G'fe:J'U bb6'l~b~'W'lleJ'U~1mi°1'!! n.:J'UU ';j~:lJltubbG'l~ 1 Vl~eJn1';i 
~~1';iru1"Uei.:iG11'l!n.:i'lJu';j~:lJ1rublJ'W~~'W~~ 

6'f~';in1';i'U-r'U';i1A1 (6'J~';irl1 K) ~~M'e:i.:iA.:i~~';j~~'U~n1V1'U~ 111'W1'Wbb~1b?1~~~1:lJ~n1V1'W~111 'U~ruru1 
\I " QJ cu 

Vl~eimCJ1'W';i~CJ~nm~m:lJ1~"UCJ1CJe:iein 1 u 1~CJ~~ 1-ti?1~';i61Je:J.:ivi1.:i';i1'lJm';im#i'';i~'IJ 111 'W.LJ'ei (9).cr 
. 'U ' 

"' 1 'Wm';iw~1';itu1b ~:lJV1~ei6'l~';i1mri1.:i1'W~1.:ib V1:lJ1ne:i6'!~1.:i1 Vlf11mrum:lJ?l~';i fil.:i-W. -
'U 

p = 
p = 

PO 

K 

(PO) x (K) 

';i1A1 rl1.:J1'U \9) eJVILJ1 tJVl~el';i1 A1 rl1.:J1'U b lJ'U.:J'J~~~ ~ M B.:J~1CJ1 Vf ~~'U ~1.:J 
';i1A1ri1.:i1"Ul'ieiV1Ll1CJ~N~'lJ~1.:JU';i~:lJ6'l1~ V1~m1m r11~1.:i.:i1'Wb ll'U.:i1~ 

'U 'U 

zj.:iw'4111"W~11J11J1bbGi'1bb~mru . . 
.tj Q,.I i.I .::!ii i,I .:::. I .::!ii 

ESCALATION FACTOR VlVlnmCJ ct% b:lJeJ~e:J.:Jb'W:lJA1.:J1'WVl';ieJ 
..::.: d i.I .:::ii I di 

'U'Jnb'W:lJ ct% b:lJeJ~eJ.:JbWnA1.:J1'UA'W 



- d:: -

.:i1'Lle:i1F11':i V1:w1c.ifi.:il?l1e:nm':i b'li'W ~vf1rn':i h.:ib~CJ'U h.:i'V'lCJ1u1G'I VIBWfl ~wfl VIBtJ':i~"U:w 
v v ' 

eJ~~'UVl~ ~:WbiJb6lJtJ:W 6'lWl1tJtl1 h'1€11Vl1':i fl~\l16'll?l h·N1'U ~1 blJ'U{?]'U bbfl~1t1'Vl:IJ1tlfl11m1:Wi:i\l 
' 

@).@) 1 'V'JVJ1bbG'l~EJ1fl1':i'U':i':il\l'Ui:i.:i6'l1m:w'U"il1V1t11ti bb~1:1.h1:wi:i.:iV1~BbbUG'l.:J bbfl~':i~'U'\J 1'V'JVJ1n1ti1tiu~b1ru 

@l.tp tJ ':i~U1'U€l\l€l1fl1':i'\J ':i':i"il'Ui:i.:ivi m:wtFil 1V1t11ti bb~hh1:ui:i.:i ':i~'U'UU':i~t.l1n1ti 1 tiu ~n ru 

@).(,TI w'U'Uvl€JVl~€l':i~uu6'l1ti1V11.:i 1 ~&il?JV1~€l~.:i€lti1 'U?i1'U'U€l.:ienm':i b ~'LI viBtJ~'Umrn~ vi€Jn161J 
'V 

6'l1C11'V'JVJ1~1V1fobfli€l.:it.l~'Umfl1~ 6'l1ti~BVJ1 iG'li 
v v 

@).cs'. vi 1.:i wu 1tiLl1 'U€l .:ien fl 1 ':il\l 'W fi.:ivi 1.:i':i~'U1ti111n 1 ti 'LI a fl 

@).ct ?i1'Wtl':i~ fleJ'U~ "il 1 b lJ 'W ~1Vl-ru €l1fl 1':i bu'V'l1~611'U~ ~ 1?1n u€l1 m ':i bl?! til9i' €l\l 6'l~1.:iV1~€l tJ':i~ fl €l'U'V'l~€l:w 
tl'U fl1':ifl €l6'l~1\leJ1fl1':i bbt?i11J':i1:Wfi.:i bfl~eJ\l:D' fl':iVl~eJbfl~€l\liJB flG'l~U1:1J1U':i~ fl€l'U'Vl~€l &ii?! ~\l b ~'U ~'V'Jvl bfl ~€l\l 
A€l:w~1b~rn{ bf1~e:i.:i6'l'Utl1 bfl~€l.:itl-r'Umrn~ Wl?IG'l:Wifli 

'V 

@l.'o;:> vi1.:ibVf1':i€l'Uenm':i ~mi:i,1 ~'Ul?lfl 'IA1.:i"i11fl€l1fl1':i bl?lti':ia'U1:Wbn'U (,TI b:WIPl':i 

loU'a1P11 K = o.~d:: + o.®d:: It/lo + o.®o Ct/Co + o.cro Mt/Mo + o.®o St/So .. 

~ -•1• ·~'LI Vl:IJ1tii:i.:i fl1':i'Ul?l~'U fl1':il?lfl~'U fl1'j'lJl?JeJl?l~'U fl1':i'Ul?JVl~1~'U fl1':ibfl~tJ'\Jl?leJVl~'U fl1'j ·'"' " "' ' ' 
'Ul?l - tl:W'Ul?leJl?lbbU'U b~€l'U flG'leJ\l A'UflG'leJ\l A'U~'Utl1 ~'UV11\l zj\l~€l\l1oUbfl~eJ\l:Dm bfl~eJ\lijeJflG'ltl5u~ 
' ~1'VI ~'U fl 1 ':i tl:W ~'U 1t1'Vl:W1tJfl11:W i:1 \l fl1 ':itl :W ~'LIVI~ €l V1 ':i1tJVI~eJ16'1 ~ ~ 'U ~ iJ fl 1 ':ifl1 'U ~ :W 

flt\J 6'l:WU~'UeJ\l1 Ml~'U 61 bbG'I ~n-u a rl1'\ll'U l?llBfl1':itl:W ':i'Jm~.:in fl1 'j'LJ I?! ell?! bb t1'Ubl?!CJ1-U bfl~eJ\l:D' m bfl~eJ\lijeJ flG'I 

b ~a 1 mi;1m111':i\i1'U,1Pl1:W~rl1Vl'U1?11 i'b "1i'Wb~tJ1fl'U\l1'UnEJ6'l~1\lffU'UVl~EJb ~EJ'U6UG'IU':i~V11'U 
"' ~.:id1t1':i1:wn.:i.:i1'Wtl':i~b.flV1 EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL, UNTREATED BASE bbfl~ SHOULDER 

loU'~!Pl1 K = o.mo + o.®o It/lo + o.cro Et/Eo + o.~o Ft/Fo .. 

6 
(ti1tivi~'V'l"a bVl~v.:inG'lmruAru) 

' Vo tj 
~en'U1t.1fl1':ibb'U1.:ivi1.:iV1m.:i1111flvi <9"I 



- b -

kl.ID .:J1'lJ~'lJb~£1.:J Vl:!J1 CJ~-:J -:11'U~'U"lJ'U1m m!Jt11:w1 b~CJ-:Jtl'Ub U'U.rr'U 1 Vlb U'U';i~ b ij CJ'U '<il'U 1~fl11:WVl'U1~ 
~a.:im';i t~ CJ 1 'U-da.:i11.:i';i~V1-J1.:i~'LI1 V1aj'<il~bb61J:W~1CJ-M'Ui:JaCJ V1~am1~"1.1'U1~~1.:i "l bb"1~Vl';i1CJ 1Vf b~:w-da.:i11.:i 

iJm';jfl'J'Ufl:Wflru?f:wu~"ll a-:11'?1~ bb"1~iJiari'1Vl'LI~15LJ ilu~1~ CJ 1 oif bfl~a.:i~ m bfl~a.:illa n"1 Vl~mb ';j-:Jfl'U bb"1~ 1 Vf , , , d..J 

V1:w1CJfl11:w';i1:w~.:i.:i1'U~'U~.:i -:i1'LI-M'Lib~CJ-:i CJ1 bb 'U1 V1~a-:i1'U~'U1 V1ru~iJ~n~ru~fli11CJfl~-:in'LI b ~aua-:in'Un1';i 
" 

boU~~'a K = o.~o + o.lDo IVlo + o.lDo MVMo + o.IDo FVFo 

lD.m .:i1mli11~-a~bU~~'lJ Vl:!J1CJ~-:J \l1'Ub'<il1~Wb'Li~~'U'*11LJ ';i~CJ~V11\l"ll'UEJ1CJ 1LJ - n~'U D';i~:!J1ru 
hhn'LI iv n1m:w\9l';i CJm1'm1'Ub'<il1~';i~bD~a1:w-:ir1zj-:i\9la\11-U'bvifliJfl~'U?f\l . ~ 

boU~\9l'a K = o.~~ + o.®~ IVlo + o.®o MVMo + o.lDo EVEo + o.®o FVFo 

m.® .:J1'lJNTVl1.:J PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.~o AVAo + o.lDo EVEo + o.®o FVFo 

m.lD.:i1'lJN1'V11.:J SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.®o MVMo + o.mo AVAo + o.lDo EVEo + o.®o FVFo 

m.m .:J1'lJN1'V11.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.®o MVMo + o.~o AVAo + o.®o EVEo + o.®o FVFo 

m.~ {11'lJN1 t:l'lJ'lJfle:J'lJn~l'lb~fhHVl~n Vl:l.J1CJ~\l~1tl'U'UflB'l.Jn~(9l~H'b?!~:!Jb VI~ n zj\lD';i~n e:J'U~1 CJ 

\9l~bbn';i\lb'Vl~m~'WVl~B\9l~bbn';i\l"11~b'Vl~nnti1bzje:l:l.J~~ (WELDED STEEL WIRE FABRIC) bVl~m~aCJ(DOWEL 
BAR) b'Vl~nfil~ (DEFORMED TIE BAR) bb"1~';ieJCJ~B~1\l I (JOINT) ~-:id1V!Vl:lJ1CJfl11:W';i1:W~\lbb~'U~'U 
fleJ'Un~m?f~:WbVl~ff\J~bdrufle:Ji;'f~Vn'U (R.C. BRIDGE APPROACH) ~1CJ 

boU~\91-a K = o. mo + o.®o IVlo + o.m~ CVCo + o.®o MVMo + o.®~ SVSo 
~ 



- G'll -

m.~ .:J1'1.J°VieJ'J:::'l)1t1tl1fleJ'Un~<PHi;f~3JL 'Vl~nbb!;'l:::.:J1'1.J'i,)e:iwn Vi:W1 tifi.:i vleJl°leJ'Ufl~\il b6'f~:W L'Vi~ fl 
6'1°1V1-r'lN1'U1~'U1tiJ1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'U11.:J1~'U1titl1 

Cl! Q ~ q q ~ .~ ..:::., ~IV 
l°lel'Ufl1\il b6'f1:1J b Vifl fl .:J1'U ~1~ l°lel'U fl1\il b6'f1:1J b Vifl fl11.:JW'U1tJ'U1bbfl~'U1b1t\J fl 1~1°1eJ6'f ~'V'l1'U 11:W'Vl.:J.:J1'U'U B'V'l fl 

l°le:J'Ufl~\il b 6'1~:wb Vi~ fl bbfl ~.:i1'U1°1 ei'U fl ~\il b 6'1~:w b Vi~ fl~'U~~1tl bb 'U'Ubbfi~GZ fl~ru~.:i 1'U1°1~1ti1°1~.:i n'U b "ll'LI .:i1'Uu ei~fl 
'J 

(MAN HOLD) vie:i~Bt16'f1tJ b 'Vl1~'V'lVi v\ei~eJtJ6'f1tJ 1 'V'lvih blJ'U~'U 

.; 
b'Viflfl 

K = o.m~ + 0.1€10 It/lo + o.GJ~ CVCo + o.GJ~ Mt/Mo + o.GJ~ St/So 

m. b .:J1'1.J bfl'J.:Ji;f ~1.:JfleJ'Un~lil Li;f~3J b 'VI~ nbb!;'l :::.:J1'1.J b ~el'U n'Ulil~.:J Vi:IJ1 tin.:J 6'f ~'V'l1'Ul°l eJ'Ufl ~!?lb6'f~:W 
1m.:i6'f~1.:iio1'U11fll°leJ'Ufl~\il b6'f~:l.Jb Vi~ fll°leJ6'f~'V'l1'U (R.C. BEARING UNIT) vi eJb Vi~ t!:Wl°leJ'Ufl~\il b6'f~:W "' . 

(R.C. BOX CULVERT) VieJ~.:JJ11m.:i6'f~1.:Jl°leJ'Ufl~\ilb6'f~:WbVi~fl bzjeJ'Url'U\il~.:Jl°leJ'Ufl~\ilb6'f~:IJbVi~fl vh 

K = o.mo + o.GJo It/lo + o.GJ~ Ct/Co + 0.1€10 Mt/Mo + o.1€1~ St/So 

m.G'll .:J1'1.J bfl1.:ia~1.:i L'Vl~n Vi:IJ1 tiei.:i 6'f~'V'l1'Ub Vi~fl611V1.:r'Ul°l'Ub~'UoV1:Wtl'U'U 1m.:i b Vi~fl~1Vifo~~~.:i 
t'J1ff<il1T<il1'll'Ll ~ bb 'll1'LI6'f .:i b6'f11'\i'J vh bb 1.:i6'f .:i b6'f1i'Vl ti b6'f 1b'Vl1~ Pltl V1~ei.:i1'U 11°11.:i b Vi~ fl~'U ~~GZ m!!ru~ 

'J 'J ' 

1°1~181°1~.:Jrl'U bb~1~h1:wi;l.:i.:i1'U~~~.:J b6'f1 b1°11.:Jb Vi~fl6'f1tJci.:J61JeJ.:Jfl111 'V'l-W1~1tJt:-J~\ilbb vi.:itl1~b 'Vlf"11 'Vlti 

1-U~lil'a K = o.1€1~ + o.GJo It/lo + o.o~ Ct/Co + 0.1€10 Mt/Mo + o.<i.'o St/So 

<i.'.~ .:i1'1.JfleJ'Un~lil 1~h13JL 'VI~ nbL!;'l:::fle:i'U n~lil~1~fl(;'leJ.:J Vi:1J1tiei.:i .:J1'Ul°leJ'U fl~\il b6'f~:w b Vi~fl~1Xnci·m 
'llei.:i b Vi~ neieiflm bbtJ nr\'1'U1 ru ~1.:JVi1fl'lleJ.:J.:J1'Ut:-l1ti V11.:i1~'U 1vJ1~ 'LI Vi~fJEl11°11''J'llfitl 1~V11'Utl1~ flfJ'U'llfJ.:J 
d .Jqo,..o I .c:i V I I~ 

b 'llel'U 't!.:J:W6'f qjqj1 bbCJfl''il1tJ bU'V'l1~.:J1'Ul°leJ'Ufl 1\il~.:J flfl11 b 'Vl1'U'U 

1-Ualil-a K = o.<i.'o + o.GJ~ It/lo + o.1€1~ Ct/Co + 0.1€10 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 

= ~"llil11fl1~·1.i~lflfl~11tl"lleNtl1~a'VIA 1m~e:i'U~!if-3'31'Wbb~m:-31~ 
= ~"llil11fl1~u~lflfl~1Ltl"llv-3tl1:::b'VIA 1m~e:i'U~bU~6l1v-3tl1:::n1~11fl1 
= ~"llil11fl16iib11'U\9l b'Ub~e:i'U~a-3'31mb~f1:::'31~ 
= ~"llil11fl1611b11'W~ 1 m~e:i'U~ bU~6l1e:i..:itl1:::m~11fl1 
= ~"l1il11fl11'i;i~rie:ii;i~1..:i <'hh111bV1~mbfl:::6iib:1J'U~) b'Ub~e:i'U~a-3..:i1mb~f1:::..:i1~ 
= ~"lfii'i1f'l11'a~rie:ia~1..:i(bh1:1JbV1~nm1::6ilb:1J'Ll~)1ub~B'Llvib\J~"llB..:itJ'i::m~':i1f'l1 • 
= ~"llil11fl1bV1~n t m~e:i'Wvia..:i-31'1.!bb~fl:::-31~ 
= ~"llil11fl1bV1~n 1 'Ub~B'W~bU~6l1B-3tl1:::n1~11fl1 
= ~"llil11fl1 b VI~ nbb~'UbjV'U~~~~ b 'UU':i:::b 'VIA b 'Ub~el'U.yj a..:i..:i1'Ubb~f1:::..:i1~ 
= ~"llil11fl1bb~'Wb'Vi~mjvu~~~~ b'WtJ':i::b 'VIA 1 'Ub~B'W~ bU~6l1e:i..:itl1:::n1~11f'l1 
= ~"llil11fl1 bbe:ii;iv:lflVi 1 'Wb~e:i'U~a..:i-31'Wu~fl:::-31~ 
= ~"llil11fl1bbvi;tv:lf1Vi b'Ub~B'W~bU~6l1e:i..:itl1:::n1~11fl1 
= ~"llil11fl1bfl~e:i-3..ijmuf1:::u~.nrusVi 1'Wb~e:i'W~a..:i..:i1'Wbb~fl:::-31~ 
= ~"llil11fl1bfl~e:i..:i..ijmbbfl:::u~.fi'rusri b'Wb~B'W~bll~611e:i..:i'1,h:::m~11fl1 
= ~"llil11fl1J1~'lJ~b6l1fl'Vi:IJ'Ub~1 b'Ub~e:i'U~a-3'31'1.!bb~fl:::-31~ 

' 
= ~"llil11fl1tl1~'U~b6l1fl'Vi:IJ'Ub~1 1m~e:i'U~bU~611v-3tl1::n1~11fl1 

' 
= ~"llil11fl1vie:i611b:1J'W~1v~'W tm~e:i'U~a..:i..:i1'Ubb~fl:::n~ 
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