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~1.:ivl b ll'Uf'16"q,iq,i1~rn~ci n b1'U~'UliJ1n~ru~1.:i b\?ICJ b ~1 'Vl1ei 1~-Mnf11.:i1'W'U€l.:J.:J'J\?l~ei1 tJ 'Vi~ei 1 ~-Mn b1'WliJ1f1'Vi~ntJ1~n'W 
Q..I ~ .1 q 'U 

G'fqJ'l,!1 bb6'1'Jbb!'lfi11tlJ 

h m1~1iJ11ru1r11mru b1'Ub ~:w'Vl~€l6'1\?1 bb6'1~m1~1 CJ b~'U b ~:w'Vl1ei b~cin b~'U~'UliJ1n~ru~1.:i !'l1:W b~€l'U 1 'U'U€l.:J 
" 

6"'Y'Y1 bb uutJ .. 1u f~ m 1~ M'e:i.:i 1~1um 1!'1111iJ?1e:iu bb6'1~ b i1'W'll€lUliJ1nci'1ii'n.:iutJ1~mrubb6'1~1 ~~e:im1~1iJ11ru1'Ue:i.:ici'1ii'n 
.:iutlwmrub D'WV1i'1'W?f \?1 

\ 
' 

I I I I .1... ( ' ) ,, """" ... ""0 1!:'1 ... ,, "' ""0 1!:'1 ... GJj1f111 ~1U111"11 Gj!9l11"11 K liJ~!'l€l.:J\Dl.:J'VIVl1~\?1U'Vlf11'Vi'W\?1, 'J b'W'J'Wbb6'1'JbG'f11iJ!'l1il'Vlf11'Vi'U\?1 'J b 'WG'f'Y'Y1 

'Vl1e:imci1 uwci~b 'JmV1m:w 1~'Umcieiein 1 tJ b\?lCJliJ~ 1oifGj!'l1'U€l.:J'Vl1-:i11'1lm1V11~1~LJ111 uoif ei C9J.cf 



n1V1'LJ\9lLVI 

- (9)~ -

tJ ' ,, d1""' ., tJ"' 1" 1~b.fl'Vl.:i1'Uf1€JG'f11.:Jbb!;'l~G'f\911'Vl 'llfl'UG'!Qjt:Ulbb 'U'U 'j'lJ111"11 !?] 

1 tJrn1'Wlil11ru1 b ~~'Vl~ei'11?111f'l1r\1.:i1tJ..ij1..:i b VJ:i.n riei6'1~1..:i 1 Vl~1mru1911~G'fl911 ~..:id. -
'U 

P = (PO) x (K) 

p 

PO 

K 

-s1f'l1A 1-!l1'LJ l'iei'Vli.11CJV1~ei-s1f'l1A1-!l1'W b tlwn !?1~1il ~ ~eJ{I ~ 1ci1Vl~fo~1-!l 
'U 

111°\1 r\1..:i1tJ l9leiV1t11 tJ~ er-ru ..ij1.:itl1~~'11~ 'Vl~m1A1r11..ij 1.:i.:i1tJ b utJ.:i1 !?1 
'U 'U 

zj.:i1~u 111 tJ~ruru1bb~1 bbMmru ' ., ., 
' ' ' 

ESCALATION FACTOR ViVfn~1tJ cs::% b:nei~ei.:ib~~r\1.:il'U'Vl~el 
' ' 

u1m'W~ cs::% b:nei~ei.:ib~tJnf11.:i1tJ~'W 

ESCALATION FACTOR K V111~1il1f16'11911zj..:Jbb'lJ.:i1911~tJ'j~b.fl'Vlbb'1~6ln'l3ru~..:i1tJrieJG'f11..:i~.:id 
'U 

d 
Vl:IJ1Vl'VI @ ..:11'UeJ1fil1~ 

.:i1'Ue:iyn':i V1mtJ(i~~1ei1A11 b'll'W ~v11rn1 b.:ib~tJ~ b.:i'l-'lmrn1;1 'Vlei~n ~~n V1eitl1~'1l~ 
ei~'1tJV14 8~b'Wb'lltJ~ G'f1d1tJtl1 b.:imV111 l°l~.:i1G'f!?l b.:inu -r1 bU'W~'W bbm~1V!V1mtJA11m1~fi.:i 

(9).(9) 1M-W1 bb!;l~eJ11°\1Tu11'1ufi.:imtJ b~mh'Vlt11,tJ bwihh1~fi.:i'Vl~eJ bb tJ1;1.:i bb1;1~1~uu 11"l-W1mtJ 1tJ'U~b1ru 
(9). iv ~1~tl1'1JeNeJll°\11m1'1ufi.:iviei b~tJ"i1'1V1t11tJ bbM1lh1~Ci.:i1~uutJ1~tJ1mtJ 1tJu~b1 ru 

(9).m ~~uuvieiV1~ei1~uumtJM1.:i ., ~~1?1V11ei~.:ieitJ1tJ6'i1tJ'llei.:imA11 b'll'W vieitJ1'umrnl"! viein1'1f 
I ' I 'U 

6'11tJ11"l.W1r;;1V11'jt.Jbl°l1ei.:itl1''Uel1fl11"1 G'fltJG'lei-W1 '11;1 '1 
I ~ 4 ~ 

(9) .cs:: i1.:i1~'U1 tJ'U1~ ei.:i €J 11°\11'1'UtN'V11.:i1~ 'U1 tJ'U1.f11 tJ~eJ f1 

(§).~ ,1'UU1~f1€J'UVJ"'i!1 b U'U°611V11''Uel11°\11 bQ'l-'l1~6'11'UVl~!?ltl'U€J11°\111!?1 tJ~eJ.:iG'f11.:i'Vl~€JU'j~f1€J'U 'l-'l1eJ~tl'lJfl1'j 

riei~11.:iei~l°l1'jl , bbMhb1~Ci.:ibl°l~ei.:i~m'Vl~ml°l~ei.:i:nein1;1~tl1mtJ'j~f1eJ'U'Vl1ei~1?1~.:i b'lltJ ~1"lVi bl°l~ei.:il°lei~~1bl91eJ4 
bA1ei.:iG'futl1 bA1ei.:itJ1'umrnl"! ~1?11;1~ '11;1'1 

'U I v "':It. .c::.. Q.I I 1 1 '"" 
(9).b 'V11.:Jb'V111€J'Utl11°l11 !?l'Utl~ !?l'W\91f1 'Vl1.:i'11f1€J11°\1'j !?JtJ'jeJ'lJ mntJ m b~\911 

1-ifml91jl K = o.~ct' + O.Glct' It/lo + O.G>O Ct/Co + o.cs:'.o Mt/Mo + 0.G)O St/So 

ci "" 
Vl1!1~'VI ~ .:11'lJ~'lJ 

I 

~.G) .:i11'W~'W 'Vl:i.ntJ(i.:i rn1'1J1?1~'U rn'jtli'n~'W fll'j'lJ!?Jel!?l~'U fl1'j'IJ!?JV1u1~'U rn1bn~tJu1?1e1'1?1~'U rn1'1J1?1 , , , 
- 11~u1?1e1'1?1bbtltJ bzjei'W A1;1ei.:i ri'tJA1;1ei.:i ri'tJ~tJtl1 AtJ'V11.:i zj.:i~ei.:i1'llbA~ei.:i..ij'm bA~ei.:i:nein1;1tJl]u~ 

. +"'tm""""u '""";""1'""'"''"""u"'iam1?"'"1"~~~ ~""''"?u~"~"'""u1i•a•1•~ 
U'U 1 bb1;1~:WoiJ€ln1'VltJ1?1i6m111~ 11~Vf.:i:Wn11u1?1eJ1?1 bb 'lltJ 11?1tJ1oif bA~ei.:i..ij'm bl°l'1m:nein1;1 b~ei1 Vl1~m~mi1'W\911~Vi 

0 1,, ' .. 1 ., ' ,, "" d tJ ... 
fll'Vl'U!?l 1 b'll'Ub!?lrinrn1tJneiG'f'jl.:i11tJumm'llei'U'll!;'l 'j~'VJ1'U 

~ .:i d1Vi11~~.:i.:i1'UtJ1 ~ b.fl 'V1 EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UtREATED BASE """ SHOULDER 

14fml91':i K = o.mo + o.coio It/lo + o.cs:'.o Et/Eo + o.~o Ft/Fo 



- l!:>o -

kl.kl 1.:i1ui;m~~.Hl vi:1.rn.1fi.:i \11'1.Jii'U'U'l.!1(;) 1 V1aji.11:1.11b~CJ\ln't..!bU'U,rr'U1 VIbU'U'rnb UC.JU :vu 1~1°rn:1.1V1u1~~eNfl1';i 
b(;) C.Jb 'U '1le:i\111\l';i~V111\lii'U1 Vlaj :v ~ bb'll:IJ ~1 C.Jii'U ~ €l CJ Vl~e:Jfl 'n (;)'U'l.J1(;) 1'11\1 'l bb6'1~Vl';i1CJ1VIb~:IJ'lle:i\111\l:i'.ifl111'11Ul"J:IJ 

I , , 
l"Jru?1:1.1u~'Ue:i\lf 6'1~ brn~:Wo1fe:in1V1u(;)16ulju~1(;)CJ1 otlbl'l~e:i\l..ij'm LFl~e:i\lile:in6'1 Vl~e:i bb ';i\IFl'U bL6'1~ 1 Vi'vi:1.11C.Jm1m1:1.1f1\l\11u 

iiuv1'\I :iuiiu ~~CJ\IC.11 Lb m Vl~e:J\11'1.J~'U 1 viaj~il~ n'l!l'ru~F1'91CJF1~\ln'U L ~e:iue:i\I ilu fl1';jfl{;) b'll1~~\l'Vl6'11EJ'Ue:J\16'11(;) (JJ~\I bb6'1~ 
Vl€l\16i1tl1 I 

1'11~•1 K = o.«'.o + o.1oo It/lo + o.lno Mt/Mo + 0.1"0 Ft/Fo 

kl.6Tl '11'Ub1il1~';i~bu~i;'U Vl:IJ1C.Jt1\I \11'UL:V1~';i~LU(;)~'UVh1tJ ';j~CJ~'Vl1\l'U'U~1CJ 1tJ - flG9u U';i~:IJ1ru 

hMu l!:> nfa\b:IJ(JJ';j t1m1''W..:i1'Wb~1~1~bu~e:ib:w..:i1"1zj-:i~eN1-ifb'Vll'lUl'l~'WG'l..:J 
' 'iJ 

1-ilaM~ K = o.cr~ + o.G>~ It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 
'iJ 

d 
Vl:IJ'J~'VJ 6Tl '11'U'Vl1.:J 

m.G>.:'11~N'J'Vl1.:J PRIME COAT, TACK COAT, SEAL COAT 

1;~M'a 

m.kl.:J1~N'J'Vl1'1 SURFACE TREATMENT, SLURRY SEAL 
.) 

1"1fflM';i 

K = o.mo + o.cro At/Ao + o.klo Et/Eo + o.G>o Ft/Fo 

K = o.mo + o.G>o Mt/Mo + o.mo At/Ao + o.klo Et/Eo + o.G>o Ft/Fo 

I" 
m.m .:JTUN'J'Vl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-U~M'a K = o.mo + o.G>o Mt/Mo + o.cro At/Ao + o.G>o Et/Eo + o.G>o Ft/Fo 

\
... ' ' 

.q .c::t .::::.. c;o1: q ~ """ "'lllfSJ 21 """' ~ 4 
0 

I v 
m.cr J'Uc.J'Jfl'U'UFle:J'Ufl';imi;!'a:IJbVl&'lfl Vl:IJ1C.Jfl\1~1fl'U'Ul'l€l'Ufl';iM'VJ b'l!L?l';i:IJLV16'1 fl 'll\l u';i~fle:JU(;)'J CJM~LLfl';i\I 

LVl~flLG1'UV1~€lMILLm\16'1'J(;)LVl~flfl'91Lzj€l:IJ~(;) (WELD~D "STEEL WIRE FABRIC) LVl~~L~e:JCJ (DOWEL BAR) LVl~flfl(;) 
(DEFORMED Tlf: BAR) LL6'1~';i€JCJ~e:il'l1..:i1 (JOINT) V1..:ii'.i1Vi'vimt1m1m1:wf1-:iLb~'U~'UFl€l'Wfl1ML6'11mVl~fltJ1b1ruF1e:i 

I v 
6'1~'\1'11'1.J (R.C. BRIDGE APPROACH) ~'Jtl 

1~a!Pl-a K = o. mo + o.G>o It/lo + o.m~ Ct/Co + o.G>o Mt/Mo + o.G>~ St/So 

"'·"' ,l~"''"'1"J1flmm'fo•a>u• 1'ilmto••1'1Ativ,;'n ""'""' ~••aun>• 10lu1 "" nil11'l'U'1U,•mo 
tl1 (PRECAST R~INFORCED CONCRETE DRAINAGE PIPE) \l1'1.J';i1\l';i~U1t1tl1F1€l'Ufl~Mb?1'1mVl~fl ..:J1'U~1~Flel'Ufl1M 
L6'11:1J b VI~ m1..:iw~1 C.Jtl1LL6'1~U1L1ru6'11 ~ Fl€l6'1~'1"l1'U 'n:IJ~\1\11'1.JUeloWfll'leJ'Ufl~M L6'11:w L Vl~fl LL6'1~..:J1'UFl€l'Wfl1Mb6'11:w b VI~ fl 
~'U~i1itJ Lb 'U'UbLJ1 ~6" m~ru~..:J1'WF1'11t1 Fl~..:Jrl'W b 'llu ..:J1'UU€l~fl (MAN HOLD) vJfffo CJ6'11CJ 1 'Vl';if"i'Wvl vle:i-re:iCJ6'11CJ 1'l'IVJ1 

LU'U~'U 

1-U~IPl'a K = o.m~ + o.klo It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 



- \£)<9) -

m.b .:i1'l.11fl-a.:ia ~1.:ifl eJ'l.I n~IPI ta1m'Vlil mtf!::.:i1mzja'l.ln'U1P1~.:i mnti'1{f G'l~W1'1.JfleJ'Wfl~IPI b?l~m VI~ n 

bfl';i.:!G'lh:iji1'1.J';i1flfleJ'l.Jfl~IPlbG'11:WbVl~flfleJG'l~W1'1.J (R.C. BEARING UNIT) vimVl~tJ:WfleJ'Wfl~IPlbG'l~:Wb'Vl~fl (R.C. BOX 

CULVERT) V1€ln.:iJ11m.:iG'l~1{ffleJ'l.Jfl~l?lbG'l1:wb VI~ fl bzjeJ'l.Jtl'l.JIPl~.:Jfl€l'Ufl~l?lbG'l1:W b Vl~fl vl1b VleJ'l.J b1eJfleJ'l.Jfl~(Pl b?l1m Vl~fl 
. I· . o::1t, I i.I .:!ii .cil.t:::I CV 2J' d CV 

bb~~G'l.:i ne:i?l';i1~€l'WVl:W ~n'elru~flm tJ fl~{! n'l.J 

I~ 
l"!lfllPl'a K = o.mo + o.G>Q It/lo + o.G>ct' Ct/Co + o.kio Mt/Mo + o.kict' St/So 

m.ml f 1~ t., •• ~, .... ~ n ""'""• ••mu' ... n "'"'u •miiiuii1"ouu t.,. '"" ""'"'u •• ,\',,:11" 
"il';i1"il';i'llil~bb'1l~'WG'l.:i b?111 'V'lw1bb ';j.:JG'f{f b?111V1ti b?111 V1Tiil!"ltl V11e:i.:i1'1.J 1m.:ibV1an~'W~ili¥i'n"e1ru~fl~1tifl~.:in'W bbl'ihl 

" " ' ';j'J:1.J{i.:i.:i1'W~~ ~.:! bG'l1 bfl';i-!} b Vl~flG'l1ti?l-!!'1J€l.:Jfl1';j1 'V'lW1~1tJc.J~ (Pl bb vi.:ith~ b VI !"lb Vltl 

1Hfa1111-a K = o.lmt' + o.G>o It/lo + o.oct' Ct/Co + o.l!:Jo Mt/Mo + o.~o St/So 
" 

'Vl:W'Jl91~ ~ {f1'U"!l~'lh::V11'U 
~.ct' f1'YfleJ'Yn'i1111a.inmV1amb~::fle:i'Yn'i111~1l9lfl~eN 'Vlmti{i.:i .:i1'Wfl€l'Wn~1?1 b?l1m vi~n~~n~1'W ~e:i.:i 

b via n e:i e:i nm bbCJ n r11m ru 19\ 1.:iV11 n'll e:i.:i.:i1'Wi:J1 CJ VI 1.:i ';j~u1titl1 fi''W V11e:i e:i 1fl1';i'llm.h~VI1'W'lh::n eiu'IJ ei.:i b ~ei 'W 'Ii .:iii 
?!'run 1 1bbtlfl~1tilflw1~.:J1'Wfl€l'Yfl'11?l~{f11~11 b vi1~'W 

v'<l I 

bii~IPl'a K = o.~o + o.G>ct' It/lo + o.l!:Jct' Ct/Co + o.l!:Jo Mt/Mo 



1..M1..1~w::111t-ens~u1~n.e~ml q~tl\\traL.BL.Ml..10-11.~ = OM 

~tt-::t;1~1m1..t-t-µ~n.e~m1 L~f.1.traLBLML.1[!11.~ = +M 
l..Ml..1~W::1ftt-Bl?s~f!1~1'1.e~ml 3N31AHJ.3A lOd AJ.ISN30AH B!J1.l..ML10-Jl.~ = 03d 

~tt-::t;1~1m1..t-t-~~n.e~m1 3N31AHJ.3A lOd Al.ISN30AH B!J1.LML.1[!11.~ = +3d 

0df9 

+dl9 ~i:.t-::t;1~1m1..t-t-~~n.e~ml ~::ut-~n.1..eu~lll.m!J1.L.ML.10-n.~ = 

l..Ml..1~W::1ftt-BJ?s~Q1~1'1.e~ml )J\d B!J1.LML10-Jl.~ = 

~tt-::!;!~111'1.Lt-t-µ~n.e~ml )J\d B!J1.l..Ml..1[!11.~ 

1..M1..1~w::111t-ens~u1~n.e~ml n.~ra'l..~n.m~e!J1.L.M1..10-n.~ = 

OJJ\d 

= DJ\d 

• 

OJV 

DV 

l..Ml..1~tu::t[1t-BJ?s~Q1~1'1.e~ml t~ m1tlll.t;IJ?s1~1'1.~L[LLML10-Jl.~ O::f 
. " • ~tt-::t;1~1m1..t-t-~~n.e~ml i:.~m1tlll.t;1J?s1~n.~1..p.1..ML.tf!ll.~ = +:I 
. " 

l..Ml..t~w::111t-ens~u1~n.e~m1 kfsl'U,\!~n.::t;i11W]lt-B~M1LML10-Jl.~ = 03 

~tt-::t;1~1m1..t-t-~~n.e~m1 _k1sl'U,\!~n.::t;i11W]lt-B~M1LML10-Jl.~ = +3 

l..Ml..1~W::tftt-BJ?s~Q1~1'1.e~ml li1-t;!M>BB11l..ML10-Jl.~ = ov 

~tt-::t;1~1mLt-t-µ~n.e~m1 li1-t;!M>BB11l..Ml..t[!ll.~ = +v 
1..ML1~w::111t-ens~u1~n.e~m1 M1A1::111n.1~~f':!~n.ra~rn~lll.mta11u1..10-n.~ = 09 

~i:.t-::t;1~1m1..t-t-~~n.e~m1 M1A1::111n.1~~f':!~n.ra~mra1rn~lll.1LML.tO-n.~ = +9 

LML1~W::1ftt-Bl?s~f!1~1'1.e~ml U~lll.1LMLtO-ll.~ = os 

~i:.t-::ij~1m1..t-t-µ~n.e~1n.1 u~lll.11..ML.tf!n.~ = +s 

LML1~W::1ftt-BJ?s~Q1~1'1.B!,111'1.l(1!\1'1.m~::~mu~111,mi:.1~1) t-LkBB!J~B!-LML10-Jl.~ OV\J 

~tt-~!;!~1111.Lt-t-j!!~i'l.e!,1111.l (1!\1'1.f"C1ig::t;i11U~lll.11tt1ft1) t-LkBB!J~B!-LML1[!11.~ = +w 
LML.1~W::tftt-BJ?s~Q1~1'1.e~ml 1!\1'1.1'1:1~1..MLt[!.ll.~ = OJ 

~tt-::t;i~1mLt-t-~~1'1.B~11'1.l 1!\nlt1~LML1t!l&Je = D 

LML1~w::111t-e11s~u114-n@~m l MIA 1::E.ftt-Gl?.ft t e..~~U'1~n.~L~LJ;.t!l!o~ Of 

~tt-::t;i~1mLt-t-~!!!'1'1.e~ml leltA1::1ftt-BU.fttf,~MU'l~n.&LML1t!Jl.~ = +I 

t!O.DV::I NOIJ.VlVJS3 = )f I 



- lvm -

.qq 0 milQ,/ QJ QJ 111 

1501'af!Tl.!1W'YL "IJO'UflQJQ.11bb'U'Utl1'!.J11fl1 ~ 

@>. nr11"i1t.nruV11Fi1 K 'iJ1n~\911 m:w~n~ru~.:i1t.nTu1 bV1i.oU'1'11bG1'1Jt?i''1lil11m1'G'!~neiG'!{1.:i'1Jei.:im~'IWN 
w1ru'116 1~ti1f~1U'llei.:iu lvctmo bllmnru'l'!'b um11"\'1mru 

®. n r1f"l 1m ruV11 Fi1 K ci'1wf umru~:W.:i2uneiG'!{1.:iV16'11 ti th~ b.f1 'Vln~ei tj1uirqiqi1 b~ t11ti'u'iJ~IPi'ei.:i bbti nFl1 

nei6'11'1.:ibb~6'1~~1~bi1'Vlb Vf-U~ b'iJU\911:1.1ii9n~ru~'1Jei.:1.:i1ui!u bb6'1~ 1Vf6'1ei~f"l~ei.:i~u~\911m~n1V1u~11 
QI. m1r\'1mruV11Fl1 K tl1Vl'l.!~ 1 m aU'Vlf'lUtl:W Q1 !?l1bb VIU.:J'VlnoU'l.!l'leJ'l.! b~tl 1:iJ:Wm1u~bf'l~bb6'1~n1V1'l.!~ 1 Vfv\'1 

b6'1'1Ji1:WW'l..!TI (bJl~t!Ub vltiu) 1Vlb~'l..!t:.J6'16'11b1'1rieJ'I..! bb~1~.:itl1t:.J6'1ii9W~ tJ~~nU~1b6'1'1Jf01.:J~VIU1b6'1'1Ji1:Ww'l..!5i!~ 
ct. 1~'W'111ru1b~'l..!b'W:wV1~eJ6'1~11mFl1.:i1u '11m1f"l1Vl~-ru~1.:iv\'1i1qiqi1l'ln6'1.:inu~i1~1.:i bile:iFl1 K m:w 

~l?l'H11Vl~U.:11~ne:iG'!1'1.:ii!u 1 b 'l..!b~eJ'l..!~G'i.:i:weiu.:i1uiiA1bU~tl'l..!bbUj;M1 U'11flA1 K 1 ub~eJ'l..!bU~'1feJ.:JU"J~n1~11f011 
:1.11nni1 ct% ~u1u 1~t1t!1bow1~6'11u~bnu ct% :1.11r\'1mruu-rrn~:wV1~ei6'1~Fi1.:i1ubb~1bb~mru a~tihl~~ ct% 

bb"JflbVf) \ 
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