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'Vl1e:i e:iu~ b 'Vl \9l ei-L bn ~~'W"il 1flfl111.U1t1 CJ'Wl'i ~~~-~-~-~---t~-~-~-~11ii b~ CJ'Vl~ mT'W "ii~ bn~~'U nub~ 1V1-Ll1~'1Je:i.:i m11'V11.:i'Vl6'11.:i 
' ' 

'Vl1e:i mii'V11.:JV16'11.:i bb61~bVie:itJ1~ btJ'llU'll e:iw11.:i11'llm1 1?11ii,:Y CJ'VltJ.:i~e:i?f 111fl.:J1'Wb69'1l1Bfl 1':if'l ru ::::1'~ii'Ll 1?11 ~ ?f ':i. 
"' 

ol!:>oQl/~l!:>©l!:> 61.:Ji''U~ (9)~ fl'ifl!J1fl11 l!:>&bml fl'i11'V11.:JV!611'16'f'11'W~'Vl~"il~bbm'1Jb~:i.Jb~l.Jb1e:i'W1'1l'Vl1e:i11.:iaqiqi11?1111~ 
"' I 

b V!'W6'f11m1 I . . . 
©h biJ

1
"' 'WV!U1Vi'll€l'I ~1'1.J~1'1"il~ #le:i.:i'1Je:i~':i1 CJG'l~ b~CJ ~ bb69~\9l':i1"il?f€l'U?f.fl1'V'loLJ€l b Vi"il"il1'1'1l€l'l?f m'WViVi#le:i.:i'Vl°1.:i1'W 

" " , d I • 1 
b€l'lfl€l'Wfl1':iCJ'W~€l'lu':i~fl1~':i1f'l1 

I .1'-' • • ... 
(9)Ql. T'Ju':i'U':i1f'l1f'l1'11'Ufl€l6'f':i1" . 

flf 1tJ fo 11f'l 1fi 1.:i1'W ri e:i?f 11.:i mii?f 1?11m1tJfo11 f'l1l?i'.:i1~u1 'W -LJ'e:i (9) .er "il~t11m 1oU1'WmruVifi1.:i1'W 
" ' ' ., 

rie:i6'f~1'169~6'l'l'Vl'ii€lb ~lJ'li'U 
I 

(9)1 m1'1le:i b~'Wb ~11 fi1.:i1'W rie:i?f11.:i1?11iiaruru1 bb uutJ1'm1f'l11~d b ll'W'VlU1~'1leM~1'u~1.:i~"il ~#le:i.:i b1CJfl~e:i.:i 
mtJ1'Wn1Vl'W~ l~o 1'W -Wu~.:ibb~i''W~~~u~1.:i1~61.:i~e:i~.:i1'W.:i1~6'f~Vf1CJ 'Vl1fl~'Wn1'Vl'W1?1i1'1tJ"bbti'1~1'u~1.:i 1:W~~'V15~ 

I~ " , " 
"ii~ b~CJfl1e:i.:i b~'W b1~iifi1.:i1'Wrie:i?f11.:i"i11fl~11~1.:i1~~fl ~e:i 1 tJ brn~mru~ ~11~1.:i "ii~ #le:i.:i b~CJ m~'WA'W"il1 fl ~-ru~1.:i 1 ~~11 

'U 'll 'll 'U 

~1-:i~ bU'W~aqitiJ11ub1CJfl b~'WA'W"il1fl~1'u~1.:i l~CJ b 11 'V!~e:i 1 ~1Xflfi1.:i1'W'1Je:i.:i.:i1~ l'le:i 1 tJ V11e:i 1 ~'!Xm~'W"il1flV1~fltl1~n'W 
Q.I ii 11 .:::ii 

6'fqjqj1 bbG'l'Jbb\9\fil':iill 

h fl1':i~"il11ru1r11m rub~'W b ~ii'V!1e:i69~ bb6'l~fl11~1m~m ~ii'Vl1e:i b1CJfl b~'WA'W"il1fl~1'u:ij1.:i \911l.I b~el'W 1 '1l'll€l'I 
" 

61qi t1J1 bb uutJ"'1ul~~f'l11~ #1e:i.:i1~1'Ufl1':i\9l':i1"il?f€l'U bbG'l~ b i1'W'll€l'U"il1fl&'11Ufl'l'Utl':i~mrubb69~1 ~~e:i fl1':i~"il11ru1'1Je:i.:i&'\'111 fl 
.:iutlwmrub ll'WVi~'W?f~ 

I ' 

~11m1~1'u11f'l1 (~1?11r11 K) "i)::::#le:i.:if'l.:i~~1~!?i'u~n1V1'W~~ 11 'W1'Wbbi;J1b?11"il\91111~n1V1'W~111 'W61qiqi1 

Vl1e:imtJ 1m::::m:a1mVim111~'1JmtJe:ie:ifl 1 tJ bl?ICJ"il~ 1oli?tm'lle:i.:i'V11.:i11'llm1Vi1~1~u111 'W-LJ'e:i (9).c:r 
" ' 



n1V1tm1Vf 

I 

- (9)~ -

u J~ b.flVl..:Jl'Wri el?f~1..:i bbfl~~!>l'Jm 6ii'n\JirQJty1 bb uuu-rm1ri11~ 

b 'Wfl1'J~"il11ru1 b ~:lJ'Vl~eif!m1 ri11°11..:i1'\J~1..:ib 'Vl:lJ1riei?1~1..:i1 Vf f\'1mrum:lJ?f !>l'J ~..:id.-
" 

P = (PO) x (K) 

P = 11ri1A1..:i1'W ~eiV!u1t1V1~m1mfi1..:i1'Wb tl'W..:i1~~"il~~ei..:i~1t11 Vf ~1u~1..:i 
PO = 'J1fl11°11..:J1'Wl'leJ'Vl'l..btJ~N1'U~1..:JU'J~:lJflL~ V!~€J'J1fl11°11-.il1..:i..:i1'WbU'W..:J'J~ 

" " 

K = 

zj..:i'J~'lJl n 'Wirqiqi1bb~1 bb~mru 
' ' ' 

ESCALATION FACTOR Vl~n~1t1 ~ % blJ€l~eJ..:ib~:lJA1..:J1'WV!1€l 
' ' 

mmvh.J ~ % d'.leiM'ei.:n1cin~1.:i1'W~'W 

V!1 L~"il1n?1!>l'Jzj.:i bb u..:i !>11:1Ju'J~ b.flVl bbfl~Gi' n~ru~..:i1'W riei?1~1..:i~..:itl 
" 

' ... 
'Vi:l.J'J~'VI (0) .:J1'1..!€11fll11 

..:i1'Ue111fl1'J V!mt1t:i..:i~1mri1'J b-d'W ~v11111'J h~b1t1'W b.:i'Wt11U1G'I 'V!ei~n ~~n V!ffU'J~'ll:lJ 
e)~~'Wvi{ timL'llci:lJ ?f'J~11mJ1 b..:iei1V11'J ri~..:i1?f~ b.:inu ~1 bU'W~'W bbfl~1VfV!mt1ri11m1:1Jt:i..:i ' 

~ L.':1 ""' 0 ' ' ·~ ' ""' " • I ~ •• 1.':1 1 = 
C9>.C9> bn~1bbfl~el1fl1'J'IJ'J'J"il'Utl..:J?f1tJb:lJ'W"il1V!'W1tJ bb!>l b:lJ'J'l:lJtl..:J'Vl:lJelbb uG'l..:JbbG'l~'J~'U'U bYrn1.fl1tJ 'W'U'Jbdill 

C9>. iv J'J~u1'1Jei..:iei1ri1'Jm'J"il'Ut:i..:iviei b:lJ'W,J'1V!th t1 bbl'lhi'J1:1Jt:i..:i'J~uuu'J~u1mt1b'W'U~b1 ru 
I , 

C9>.bfl 'Jruu.vieiV!~€J'J~uumv~1..:i 1 vi~~V!1ei~..:iei~1mhu'1Jei..:imm'J b-tlu vieiu1umml'1 vieirh611 

6'11ci 1 'l"lf11611V!1rnfl1ei..:iu1uei11111'1 mci~eif11 .,fl., 
C9>.~ +..:i'J~u1mJ1~ei..:iei1m'J"i!'Ut:i..:iV11..:i'J~u1m.J1mci~ein 
C9>.ct aruuwneiuVl,\'1 b uu~1V!foei1ri1'J bu'W1~?!1uVl~~ numri1'J 1~v~ei..:i?1~1..:iV!1eiu'J~ neiu 'W~eiwi'um'J 

riei?f~1..:imri1'J \. bbl'lLii'J1 :iJt:i..:i bfl~ei..:i~ m'Vl1mri~ei..:iilei m1~tJ1mu'J~neiuV!1ei ~~~..:i b-il'U ~'l"lvl bfl ~€J\lfl€J:lJ~1 b!>l€J~ 
bfl~ei..:i~uJ1 brirei..:iu1umml'1 ~~fl:lJ .,fl., 

C9>.b vin..:ibVl1"Jeiumm'J ~'Wt1:lJ ~u~n vi1..:i"i11n€11ri1'J 1~meiul:Wbnu m b:lJl>l'J 

1iJ~!>l'J I K = o.1€!ct' + o.<0>ct' It/lo + o.<0>0 Ct/Co + o.<i.'o Mt/Mo + o.<0>0 St/So 



- ~o -

d ..r;;:ti, 

Vi1J'J(;l'VI kl .:11'U(;l'U 

I ... ,.. ... ...... ...= """ .; ... = 
kl.CO> r'U~'U Vl:l.nCJtN f11';i'IJVJVJi:. ~1';i!'lflVJ'U fl:';j'lJVJeJVJVJ'U. f11';i61JVJVl'U:VJ'U f11';jbfl!ilCJ'UVJeJVJ~'U f11';i'IJVJ 

- t:'ll.J'UVJeJVJbbtl\ b~ei'U A!i!ei.:i fi''WA!i!ei.:i fi''Ufi''Uu1 fi''WV11.:i 61i.:i~lei.:i1oifbA~ei.:i'<ii'm bA~ei.:ii'lein!i!'ll~u~ 

ri1Vl1''U fl1'Hlll ~'U 1~'\1!1J1tJm11J i'i.:i fl1 'H11J ~'W'\ll~el'Vl 'a1 tJ'\1!~816'1VJ ~'U ~ii fl11 l"l1'U l"l:IJ l"l ru ?l:WU&l'lJeJ.:J16'1 VJ 
iJ ll/ I I I I J 

.. 'I 'I q 

Q.I .<:::ii O ..::..,.:::ii Q.J .c:il QJ I ~ 61 !U di Q.I di di di dJ '!"! 2.1 .c:il 

'W'U 1 bb!il::::l.J'lJlei fl1VJ'U WJDf11';jrJ:l.J ';i1:l.J'Vl'l:l.J,f11';j'l.J VJeJVJ bb 'W'U bVJ CJ b "llbwrn.:ililm bl"l';ieJ.:J:l.JeJ fl!il b wei b VJ bVJ:1.J1m~1'Um:1.J'Vl 

r\'1VJ'UVJ 11b 'limt1 ~'U.:i1'Unei?1~1.:iri'U'WVJ~ei b ~ei'U"ll!i!'ll';i:::V11'U 

t 'l i'.11Vf';i1:l.J'1.:i.:i1 'U 'l1 'a::: b.fl 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, u
1 

.TREATED BASE bb!il::: SHOULDER 

loUlif(;l'a K = a.mo + o.G>o It/lo + o.<S:'o Et/Eo + o.klo Ft/Fo 

I 
" ., ' 

.c::::tt..c:::I ~ .::::i. 61 io .:::ii Q.l~IQ.16JV~I q 1" <>IV 

kl.kl ~1'UVi'Ub 'afl.:I Vl:l.n CJrl'l 'l1'UVl'U'lJ't.J1VJ b Vl~'t.J1:l.J1 b ';iCJ'l fl'Ub u'U"ll'U b VI bum::: b 'UCJ'U lil'U ~ fl11:l.JVJ'U1'Vl Mel'lf11';i 

fa CJ1'W'liei.:i11.:ihVJ-J1.:i~'U1 VJajliJ:::bb'1f:l.J~1 CJ~'U~eiCJ Vl~eim1~'1J'U1VJ ~1.:i 1 bb!il:::VJ11CJ1 Vi b~:1.J'liei.:i-J1.:inn1';im'U~:l.J 
Aru?1:1.JU~'1Jei.:i1~VJ bb!i!:::ii.ff ei r\'1VJ'WVJi5ulju~1VJCJ 1 oif bA~ei.:i~m bA~ei.:iiiein!il VJ~mb ';i'll"l'W lrn::: 1 VfVJmCJm1m1:1.Jl:i.:i.:i1'U 

'I St.I ) "I I I I 

~'WVl.:i .:i1'W~'Wb~CJ.:itn bb m VJ~a.:i1'W~'W 1 VJajvli1fi' rn.<Jru:::A~ 1 CJA~.:i fi''W b .Wffu a.:i n'Wf11';jfi' VJ b'1f1:::~.:iVJ!i11CJ'lJa.:imVJ M~.:i bb!il::: ., 
,, 0 0 

VJei.:imm 

1.Ym(;l'a\ K = o.<S:'o + o.klo It/lo + o.klo Mt/Mo ~ o.klo Ft/Fo 

kl.m .:irm"i11:::<a:::bu~~'U VlmCJl:i.:i .:i1mliJ.1:::1:::b'liVJ~'WVi'1~u wCJ:::VJ1.:i'lJ'WtJ1CJ 1u - nfi''U '\.J';i:::mru 

hlbn'W ~ nfa~:l.J\9l';i CJm1''U.:i1'WbliJ1:::';i:::buVJa 1:1.J.:ir161i.:i~ei.:i1-lib'Vll"lul"li'W6'1.:i 
I ' " 

1.Y~m I K = o.<S:'d: + o.G>d: It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 

cl 
Vi1J'J(;l'VI m .:11'U'Vl1.:I 

m.G>.:11~N'J'V11.:i PRIME COAT, TACK COAT, SEAL COAT 
., ., I 
b°IJlilm K = a.mo+ o.<S:'o At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

" 
m.kl.:11~NTVl1.:I SURFACE TREATMENT, SLURRY SEAL 

., ., I 
L°IJa(;l'a K = a.mo+ o.G>o Mt/Mo+ a.mo At/Ao+ o.ooo Et/Eo + o.G>o Ft/Fo 

" 

m.m .:i1JNTV11.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 
., ., I 
L°IJlif(;l'a K = a.mo + o.G>o Mt/Mo + o.<S:'o At/Ao + o.G>o Et/Eo + o.G>o Ft/Fo 

" ' ' I Q .cf ..t:::lt, ~ dl Q .<:::ii .::;,J6'f v Q c::: di QI v 
m.<S:' 'l1'UlWJfl'U'UflleJ'Un'a(;lblif'a1lb'Vl!ilfl 'Vl:l.J1CJfl'lc..J1fl'W'Wl"leJ'Wfn'M'Vl b"llb?l';i:l.J b'Vl!ilfl 'lf'l u';i:::fl'EJ'UmCJM:::bbfn'l 

bVl~f1b~'WVl~'EJM:::~bm'l!il'JVJbVl~flfl~1b~eJ:l.J~VJ (WELDED STEEL WIRE FABRIC) bVl~flb~eJCJ (DOWEL BAR) bVl~flE'iVJ 
(DEFORMED Tli BAR) bb!il:::1'flCJ~'fl~1'l., (JOINT) ~.:itl1VfV1mCJm1m1:1.Jl:i'lbb~'W~'Wfl'fl'Wfl~Mb6'1~:l.JbVl~fl'U~b1Wfl'fl I . ,,1 . . 

6'\:::'l'n'U (R.C. B~IDGE APPROACH) VJ'JCJ 
I 

LoUlif(;l'a K = o. mo + o.G>o It/lo + o.md: Ct/Co + o.G>o Mt/Mo + o.G>d: St/So 
I" 



- ~@) -

, I t .t:;:I Q. ~ IQ.I 41 q .C::.. ~OQ)I 
m.~ -111'W'Vlv':i:::'U1V'W1\0lel'Wn'al'l bfil':i~b 'llllilflbblil:::-111'\J'UB'Wn 'Vl:l.rn.Jfl-!l VI eJfleJ'Wfl'Sl?l b6'f':i~ b 'Vlfl f16'11'V!':i'U-!11'W':i~'U1CJ 

~ I ~ .::ii Qo ~ .::ii 

'W1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -!11'\.J'S1-!l':i~'U1CJ'W1fleJ'Wfl'S\9lb6'f':i:l.Jb'Vlflf1 -!ll'W\?11\?lfleJ'Wm\91 
I v v 

.c::t, C::0: O oC1t. <V I Q.I oC:li .::., d ..:.:ii ..:::., ~ 

b~':i~ b V16'lm1-:i1F'U1C.Jm bbfl :::'U-s b 1ru 6'111?1fleJ6'f~'V'l1'W -s1iivi-:i-:i1'W'UeJ'V'lf1flB'W ml'l b6'1':i:l..I b 'V!flf1 bbfl~-!11'WfleJ'W ml?l 66'1-sii b 'V!fl n 

~'WViii1tJ bb 'U'Ubbfl~~ f1°el'ru~-!11'Wfl~1C.Jfl~..:Jtl'W b'li'W -!11'WUeJ~ f1 (MAN HOLD) viv~eJCJ6'11CJ1 Vl':iPl'V'l'vl viv~B CJ6'f 1CJ1 vJ~1 

bll'U!'i''U" I 
1r~m K = o.m~ + o.l!lo It/lo + o.G>~ ~t/Co + ~-G>~ Mt/Mo + o.G>~ St/So 

m.b -111'W l\Ol':i.:ia71..:i\Olv'Wf1~1'l bfil~:l.J b'lllanbblil:::-llTUb~el'Wtl'lJ l'lil.:i 'Vl:l.JlCJ n-:i 6'f :::'V'l1'Wfl eJ'Wf1'il'l 66'1~:1.J b'VI~ f1 

1 v I .. = d , ...1 .. = d( 
fl':i-!16'1'.i1-!Jjj1'1J'.i1f1fl€1'Wfl':i\9lb6'1'.i:l.Jb'Vl61f1fl€16'1~'V'l1'W (R.C. BEARING UNIT) VleJb'VlflCJ:l.Jfl€1'Um\9lb6'f'.i:l.Jb'V161f1 R.C. BOX 

CULVERTI 'VIJ5-:itl11m-:i6'f~1-!lfleJ'Wn'il'lb6'1~m 'VI~ n bzjeJ'Utl'U\91~-:JfleJ'Wn'il'l b6'f~:l..I b'Vl~n vi1b Viti'U b~€1Aei'Un'il'lb6'f~m'Vl~n 
' I, ' 

.:::.. I 21 41 .c:il.cll CV i.I .:::fl Q.I 

bb61~6'1-:inei6'1-s1-:i©'UV1:1.J61m~ru~Amtifl61..:Jf1'U 

1ra-. K = o.mo + o.•o It/lo+ o.•« CVCo + o.loo MVMo + o.lo« SVSo 

m.L'll -111~ b\Ol':i{la71.:ib 'Ill an Vl:l..11 C.Jn-!l 6'f~'V'l1'UbVl~m'f1Vl-r'Ul°l'Ub~'W-rr1:1.Jfl'U'W 1A'.i-!lb VI~ m1°1V1-r'U~(9J ~-!JD1 CJ 

"il':i1"il'.i'1JtJl?l bb 'll'Jll'U?f-!l b6'f11 vJ~1 bb '.i-!l?f-!l b6'f1lVICJ b6'f11 Vl'.i'Vll"ltl Vl~€1-!11'W 1A'.i-!l b Vl~f1~'W~ii~n~ru:::fl~1C.Jfl~-:ltl'U bb~hi 
" " ' '.i1:1.Jn-:J-!l1'W~\?1~1 b6'f11fl'.i-:I b Vl~f16'11CJ?l-:J'lJ€1-:J f11'.i 1 vJ~1~1 C.Jt:-1~ \91 bb vl..:itJ'S~b VJ\211 VICJ 

r~°' K = o.lo« + o.•o IV:o + o.o« CVCo + 0.1"0 MVMo + o.o'.o SVSo 

I 'lll:l.J'J(91Vi ~ {11'1.J°lllil'lh:::'Vll'U 

~-~ r'lJ\OleJ'Wn~(;l1:i.inm'll!anm1:::fle:J'lJf1~(;1(9J1(9JfllileJ{I Vl:J.JlCJ~{I -:11'Ufl€1'Uf1~\9lb6'1~:1.Jb'Vl~flVi~fl?l'J'U 'll€1-:J 

b~~ fl€1 ei fl ii: bbl fl ~1 m ru ~1-:J'VI~ fl~ ei-:1~1'U~ 01 CJ.::: 'Vl1-:J '.i~U1 t1tl1 ~'W vi~eim A1 '.i'1J61tJ'.i~'Vl1'U'\.Jw fl €1'U'll'eM b zj €1 'W ~-:iii 
?ftyty1bbtifl"il1CJ1u'V'l1~-:11w''l€l'Wml'l(9J.:iflm1 b 'Vl1'U'W 

1~~"' K = o.o'.o + o.•« IVlo + 0.10<1'. CVCo + 0.1"0 MVMo 



- lvlv -

a.1.c:i11\ .c:io dC!JilQ.l'GJ a,, 121cvoJL Q~ 
lil6ll'U':i1fl1'Vlfl1'U'H)J(;l1:!Jijl'J'a'VI L"iln'!Jf!nJ~1bb'U'Utl':i'U':i1fl1 Iii \j)lil'VJ1"ll'U lilE!ff:i~'Vl1';J~'W1W6llEJ 

I w 

I 

K = ESCALATION FACTOR 

It = ~6llU':i1fl1N'U~tnfl~11tl"VeNtl':i~b'Vlfl b'Ub~ei'Llv\ri~~1'Ubb~a~~11il 
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 

'U 

~6llu11A1N'u~lnA~11 tl"Vei~tl1~b 'Vlfl 1 'Ub~ei'Uvlbulil"11ei~tl-a~mlil-a1m 
'U 

~"!Jii'5"1f11~b:1J'U~ 'l.'Ub~a'Uvia'l'l1'Wbb~f1::'1'Jlil 
~6llil11P1161ib:1.1'Ui;J 1'Ub~ei'Uvlbulil"11ei~tl-a::n11i111m 
CV c:I Q.I' I ii }1 I ~ c:I ' ~ ~ .c:i I = lil6ll'U"a1fl11'6'11ilneia-a1~ u:1.1-a1mviamba::"11b:!J'Ui;J) L'UblileJ'U'Vlri~~1'Ubbi;ia::~11il • 
~"ilu-a1P111'aliltfaa7'1~ c'l1h1:1.1bvianbba~61ib:1.1'Ui;l)1'Ub~ei'Uvlbtllil"llei~tl1::mlil11Pi1 • 

= ~6llil11A1bvian 1'Ub~ei'Uvlri~~1'Ubb~a::~11il 
"' ~6llU':i1fl1b'Vi~n b'Ub~ei'Uvlbtl"16lleJ.:itl1::n11i111A1 
"' ~6llu11mb viamb~'Wb~Eiuvli:.iai;i 1 'Utl-a~a 'Vlfl 1 'Ub~ei'Llvlri.:i.:i1'Ubb~a::~11il 
"' ~6llu1111 bb~'Llbviam~Eiuvli:.1~(;11 'Lltl-a::b 'Vlfl 1 'Ub~ei'Uvl btllil6llei.:it11::n11il11m 

= ~6llu-a1f11brnawaVI 1'Ub~ei'Uvlri~.:i1'Ubb~a::.:i11'1 
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