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~ 

b'Vl'UG'll.11°111 

@h bU'Uvt-U'1~'1JB.:J~1'U41.:i"il~\;)el.:i'1JB~11CJa~b~CJ~ bba~\9111"il6'1B'U6'1.fl1'\"loifelbVl"il"il~.:J'1JB.:i6'1m'Uvlvl~mv\'1.:i1'U 
" " 

bB.:Jrlel'Uf111~'U61lB.:JU1~f11~111°11 

<SlGTl. m1tJ1m11°11r11.:i1'UnB6'1~1.:i 
m1tJ1'U111°l 1R1-!11'U n-ei6'111.:i\911l.JG'I \911f111D1'U 111°11~.:J 'a~'Ub 'U.iJB @.tt'. "il~tJ1l.l1b m 'Umruvl A1-!11'U 

" ' ' ,, 
I V ~ .:., .cf 

n-ei6'111.:ia~a.:im-ei b 'V'll.l'll'U 

(9). m1'1lel b~'Ub ~l.l!°11.:i1'Ur\-eia~1.:i\911l.lirqiqi1 bb'U'UtJ-rm11°111~d b U'Uvtu1vl'1Je:i.:i~1tJ"5'1.:i~"il~~el.:ib1cin1-ei.:i 
.rnCJb'Un1vt'U~ <io 1'U ti'U~.:Jbb~1'Uvl~-r'U41.:i11?16'1.:il.l-eirn1'U.:i1\n6'1~V\'1CJ vt1n~'Un1vt'U\ndttJbbi11~-r'U"5'1.:i 1iliJ~'VlBvl 

" ' " 
"il~b1CJn1B.:Jb~'Ub ~l.JA1-!11'UrlB6'1~1.:J"il1f1~11"5'1.:i 1~~f1~B 1 tl bba~m&v\~1141.:i "i]~\;)el.:ib1cim~'Ufi'U"il1f1 ~1'U41.:i 1 Vf ~11 

\I \I \I v 

41.:ivlbtJ'Uriirruru11tJb1cim~'Ufi'U'11n~-r'U"5'1.:i 1\nt.1 b ~1 vt1el 1 Vf~nf11.:i1'U'llel.:i.:i11n ~el 1 tl vt1-ei 1 Vi'Vf m~'U"il1nvti;rm.h~n'U 
\I QJ QJ \I 

o.J 21 I .::::!, 

aruru1 bba1bb\9lmru 

... ... h f11TW"il11t\J1rl1'U1t\Jb~'Ub~l.JVl~Ba~ bba~f111~1Clb~'Ub~l.JVl~Bb1cim~'Ufi'U"il1f1~1'U"5'1.:i\911l.Jb1B'Ub'1J'1JB.:J 
?<ruru1bb 'U'Utl1m11°1111?1 ~-ei.:i 11?11tJm1 \9111'16'\B'U bba~ b ~'U'lJB'U"il1na1tin.:itJtJ1~mrubba~ 1 Vf~-ei m1-W"il11ru1'1J-ei.:ia1ti n ...... 
.:i'Utl1~l.l1tubtJ'Uv\~'U~~ 



p = (PO) x (K) 

p = 11A1 fl1.:i1'U ~ e:iV1tl1 t.1V11m1 l'l1rl1.:i1 'U b um1f91~"il::: ~ ei.:i"il1t11 Vf~1''1J{i'1.:i 
" 

PO = 11A1rl1.:i1t1~BVIU1tJ~~1'1J{i'1.:i'l.J1::::1Ja ti;) V11m1f!1f11{i'1.:i.:i1t1b U'U.:J1f91 
" " 

zj.:i1:::'1J 111 t1aruru1bb~1bb~mru ' ...... 
K = 

' ' 
ESCALATION FACTOR Vi~n\911t1 c( % b~€l~eJ~b~l.lf11\11tJVl~tl 

~ .d V 4':ri I .di! 

mm'l"l:iJ ct % b:1JB~'€l·mt.1nf11.:i1t1fl'U 

.:i1'1Jil1f11"a V1mt.1Ci.:i#i'1ml'l11 b'li'U ~v\'1m1 h.:ib~CJ'U h.:iwtn'U1a V1e:i~n Vi~n V1B'l.J1:::'11:1J 

'€l\l1J"il'U'Vl1 foJb'Ub~t.1:1.J a1:d1m.Y1 h.:imV111 fl~.:i1?if91 h.:i.:i1'U #1 bll'U~'U bb'f1:::1Vfvtmt.1m1m1:1J5.:i 
' 

' 

(9).(9) 1 vl~1bba:::ti1f!11m1"ilu5.:imtJ b:1J'U-;!1V1tl1t.1 bb~1lJ11:1Jei.:iV1ii'mb 'l.Ja.:ibbmm~uu 1'WYJ1mt.11 'Wu~nru 

@.kl 'lh:::'\J1'1JB.:!B1f111'U11"ilU5.:ivleib:iJ'U"iJ1VJU1CJ bb~1il11:1J{i.:iwuu'l.J1~'l.J1.fl1t.11'UU~b1UJ 

(9).bfl 1~uuvle:iV11e:i1~uu611t.1~1.:i 1 ~~f91V11ei~.:ie:i~"l'Wri1'U'llei.:imfl11 b-tl'U vle:i'\J~ummft vlein18ll 

a1t.11'\"JYJ1Gi1VJ~'Ubfl~B.:i'l.J1'ue:i1mft a1t.1ciei-W1 "'la"'l ., ., 
@.ct 'Vl1.:!1~'U1t.itl1'1JB.:J€l1f111"il'U{i.:i'Vl1.:!1~'U1t.ltl1.fl1l'.J'U€ln 

@.ct ?l1'U'\J1~n'€l'IJ~-;}1 b U'UG11VJ1''U€l1fl11 bu'V'11:::?11t.1~~\11 ntJ€l1f111 l{P)CJ~eN6'1~1.:!Vl1e:iu1:::miu '1"1~€Jllfl'Un11 
rim'l~1.:imm1 bb~1ll11:1J{i.:ibf!~e:i.:i~mVJ1mA~e:i.:ii'.le:ina~tl1m'l.J1:::ne:iuvt1ei~111~.:i b-tlu ~v!Vi bf!~eNl'l€lll~1b~B1 
bfl~B.:i6'lutl1 bf!~e:i.:i'l.J1ummft ~f91all "'lai 

" 

· Him~l':i K = o.imcr + o.@ct' It/lo + o.@o Ct/Co + o.19:'.o Mt/Mo + o.@o St/So 



d 
Vl3.!1\91'Vl lo .:iTY~'U 

lo.<0> .:i1'U~'U V1mtiti.:i f111'1l\91~'W f1111?lf1\91'W f111U\91el\91\91'W f111'1l\91'VIU1~'W f111bf1~tJU\91el\91~'W f111'1l\91 
' ' ' 

- m.iu\91eJ\91bbU'W bzjeJ'W l"laei~ A'Wl"laei~ A'W~'Wtl1 A'W'Vl1~ zj~~ei~1-rrbfl~ei~-.ij'm bfl~ei~iieinau~u~ 

~1'Vl~Uf111'1l.J~'W 1Vf'Vll.11tlfl11l.Jti~rn1i;il.J~'W'Vl~el'\ll11tl'Vl~eJ16'1\91~'W ~ilf111fl1Ufll.lflru6'1l.JU~'1JeJ~16'1\91 
'I 'I 'I 'I 

,r'W 1 bbm:il.Uein1V1'U \91lTif111'1l.J 11m~~ilrn1U\91el\91 bb U'W b\91ti1-tl' bfl~eJ~-.ij'm bfl~ei~iieina bYlei1 m~mm~1'W\?11l.J~ 
n1V1'Wt'111' b 'llm~ m nrn1'W riei6'1~1~t:l'W'W'VI~ m zjei'W'llau1~'Vl1'W 

.ff~ '\11Vi11l.lti~~1'Wti1 ~ bf1 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bba~ SHOULDER 

1-Hm~':i K = o.mo + o.<0>0 It/lo + o.<to Et/Eo + o.loo Ft/Fo 

lo.lo .:i1'U~'Ub~ti.:i 'Vlmtiti~ ~1'WVi'W'1lm\911 V1qjtl1mb°1ti~nmll'Wi'W1 Vf b'\Jm~b'Litiu "il'W1~m1l.l'Vl'W1~~eNrn1 
b\91ti1 'W'llei~-h~1~V111~Vi'W1 my"il~ bb"1ll.1~1 tiVi'W ~ei ti V1~eim1 \91'1l'W1\91\9\1~1 bba~'Vl11ti 1 VI b~l.l'll€1~11~ilm1f!1Uf)l.l 
flrum.iu~'1J€J~16'1 \91 bba~il.Uei n1V1'Wt'11\5ufiu~1:t'1ti 1 otlbfl~€J~~ m bfl~B~iieina 'Vl~mb i~fl'W bba~ 1 V!V1mtim1m1l.lfi~~1'W 
' ' ':..! 

Vi'Wvi'~ ~1'WVi'Wb~tJ~ tl1bb m V1~ei~1'WVi'W 1 'Vlqj~il~ m~ru~fl~1 ti fl~~ n'W b ~ei\1€J~n'Wrn1n \91 b"111~~~'Vlmti'1lei~m \91 \?!~~ bba~ 
" Vl€J~~1tl1 

1.Uiit~':i K = o.<to + o.loo It/lo + o.loo Mt/Mo + o.wo Ft/Fo 
" 

lo.m .:i1'Ublil1::':i::b\J\91Vl'U 'Vlmtiti~ ~1'Wb"il1~1~bUt'1Vimt11tl 1~tl~'Vl1~'1J'W8'1ti hJ - n~u ui~mru 
1<jhfi'W ~ n1ml-11?11 tim1'W~1'Wblil1~1~but'1€1 1l-l~~zj~~ei~1ib'Vlfl'Wfl.ff'W6'1~ 

q ~ 

1.Uiit~':i K = o.<t<r + o.<0><r It/lo + o.<0>0 Mt/Mo + o.loo Et/Eo + o.<0>0 Ft/Fo 
" 

m.<0>~1'U~1'V11.:i PRIME COAT, TACK COAT, SEAL COAT 

1-U~~':i K = o.mo + o.<S:'o At/Ao+ o.loo Et/Eo + o.<0>0 Ft/Fo 

m.w.:i1'U~1'Vl1.:i SURFACE TREATMENT, SLURRY SEAL 

1-iim~':i K = o.mo + o.<0>0 Mt/Mo + o.mo At/Ao + o.loo Et/Eo + o.<0>0 Ft/Fo 

m.m.:i1'U~1'Vl1.:! ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.<0>0 Mt/Mo + o.<S:'o At/Ao + o.<0>0 Et/Eo + o.<0>0 Ft/Fo 

m.<t .:i1'U~1f:l'U'Ufle>'Un~~b'rit~l.lb Vl~n 'Vll.11titi.:ie:l1i;i'W'WfleJ'W n°11?1~1-tl b6'11m'VI~ n zj~tli~ nm.J~1 til?l~bbm~ 
b'Vl~m?l'WV1~€J\?l~bbm~m\91b'Vl~f1ni;\'1bzj€Jl.J~\91 (WELDED STEEL WIRE FABRIC) b'Vl~m~eitl (DOWEL BAR) b'Vl~f1~\91 
(DEFORMED TIE BAR) bba~1€Jti\9\ei\9\1~1 (JOINT) .ff ~'\11 Vl'Vlil1tll"l11l.J11l.Jti~bb~'W~'Wflel'Wf1~\?lb6'11m'Vl~f1U~b1rufleJ 
6'1~'1"11'W (R.C. BRIDGE APPROACH) ~1tl 

1-i/iit~':i K = o. mo + o.<0>0 It/lo + o.mcr Ct/Co + o.<0>0 Mt/Mo + o.<0><r St/So 
" 



m.& .:i1'Uviil':i::'U1 CJ,j1 flil'UO';\ll La°7m 'Vi~n bl.i1::.:i1'UUil~n Vl111tltl.:I vl ell°l el'U fl~"1 bG'l~:W b Via mhvt-r'U.:11'U':i~'l.J1 CJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:i1'U11.:l'W'\.J1CJJ1fleJ'Uf)~\llbG'l~mV1an .:11'UV11Vll°lel'Uf)~\ll 
Q ~ ~ 4 ~IQ.I .c:il ..::it. c:-' .c:il Q ~ 

b6'1':il.l b V1'1m1.:i1~u1 t1u1bba~u1b1rua1 vi l°leJG'l ~'W1'U 11uv1.:i.:i1'U'U eJ'W n fleJ'U m wi bG'l ':i:W b mm bb'1~.:11'Ul°l eiu mwi b6'1':i:W b Vian 

~'U~ii':iUbb'U'Ubba~ani;ru~.:iTUl°l~1CJl°l~.:ltl'U b'll'U .:11'U'l.fown (MANHOLD) vleiieiCJG'l1CJ1'Vl':i~'W'Yl vleJ~eJCJ6'11CJbY'l¥11 
'II 

bll'U~'U 

K = o.m<t' + o.lDo It/lo+ o.G><t' Ct/Co+ o.G><t' Mt/Mo+ o.G>& St/So 

m.b .:i1u 1fl ':i.:ifl~1 '3fll e:J'l.Jfl ';\ii La°711 bV!flflbbft::.:11'1.H ~il'IJ fl'U \ii~.:! Vl:l.11 ti n.:i G'l~'W 1'Ul°l el 'U f1 ~ \ll b6'1~:W b vta f1 

1m.:i61i1.:itQ1'Ui1flfleJ'Uf1~\llbG'l~l.lbVlanl°leJ61~'W1'U (R.C. BEARING UNIT) vlmvr~CJ:Wflel'Ufl~\llb6'1~:WbV!an (R.C. BOX 

cuL vERn V1eitr.:iJ11f\1 -:i6'1i1.:ifle:i'Un~\ll b6'1~11b Vian b~e.i'Un'U 1'1~-:iflB'Un~\ll b6'1~m Vian vi1b VICJrn~eifle.i'Un~\ll bli'l:S11b Vian 

K = o.mo + o.G>o It/lo + o.G><t' Ct/Co + o.l!lo Mt/Mo + o.l!l<t' St/So 

m.fl'll .:11'1.J tA-a.:ia~1.:ib'Vi~n V1111t1fi-:i G'f~'W1u b vtan611V1'S''UAm~tJ-i11i1t1'Uu 1fl1-:ib V1an611V1fo~Vl~.:iu1t1 
:u11:u1'11UV1bb'll1'U61.:! b'6'11 b Y'l-W1bb i-:i61-:i bG'l11'Vlt1 b6'11 b mV!!"ltl Vl~B-:i1'U bfl';i-:!b 'Vlan~u~iiri'ni;ru~fl~1tlfl~-:in'U bb~1aJ 

'II 'II ' 

11:wfi-:i-:i1'U~~~.:i b?111fli.:!b vta n6'11CJ?i.:1'1Jei.:irni 1 'V'lv:J1il1t1i;.i~1>1bb vl-:iuwb 'Vll"\L 'Vlti 

1-li~l?l':i K = o.ID& + o.G>o It/lo + o.o<t' Ct/Co + o.l!lo Mt/Mo + o.Ci'.o St/So 

'Vi11 'J q,vj oc -a 1'1.J "ilatl':i::vnu 

oc.<t' -a1uflle.iun~l911tl-a111LV1amba::fle:i'Un~\ll\9l1\9lfllaei.:i V1mt1t'i-:i -:i1uflei'Un'1\llb6'1~:wbvtan~~rn:b'U 'llB-:i 

b vta m.ie.J nm bbCJ nl°\'1tJ1ru ~i.:ivi1 n'll ei.:i-:i1'U~1 CJ 'Vl1.:i1~m CJtl1~'U vt~ e.Je.J1m1'1lau1~'Vl1u'lh ~n e.JU'lle.i.:i b ~ eiu zj.:iii ,, 
QJ I .r:::i CV I I QJ 

6'1qjqj1bbtlfl:U1ClbO'W1::i-:i1'Uflel'Un':i\llVl-:lf1'111b'Vl1'U'U 

1-ii~\ll':i K = o.Ci'.o + o.G><t' It/lo + o.l!l<t' Ct/Co + o.l!lo Mt/Mo 



Q.IA do ~iluca.1 OJ L!UQ.loSy .c::.~ 
Vl"lf'Y71R1'VIR1'Y1Wlil1:U~lil7'Vl!."UO'U'6l'Y'Y1bW'U'lhtJA1R1VI 5JVl'Vl1"ll'IJ!,Vlt!O'a'Z'Vl11.:!'V'l1W"!lll 

K = ESCALATION FACTOR 

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 

= ~"lfU71R1N'UTh°lR~1Ltl"lleJ.:!tl7Zb'Vlfl b'IJL~eJ'IJvta.:i.:iTUbb~az.:i1vi ... 
= ~"lfU71R1~'U~LnR~11tl"lle!.:!tl7ZL'Vlfl °l'IJL~eJ'IJvtLUV161feJ<ltl7Z01Vl71R1 
= ~"lfii71R1~L:U'IJ~ °l'IJL~ei'IJvta.:i.:i1'1JbL~az.:i1vi 
= ~"lfU71R1~b:U'IJ~ °l'IJb~eJ'IJvtLUV161fe!.:itl7Z01Vl71R1 
= ~"lfU71R11avirieia~1.:i (tii71:uLVl~OLLaZ~b:U'IJ9i) °l'IJL~eJ'IJvta.:i.:i1'1Jbb~t;IZ.:!1VI • 
= ~"lfU71R11'avirieia~1.:i (tii71:Ub Vl~mLa::~b:U'IJ9i)1'1JL~eJ'IJvtLtlvi61fei.:itl7Z01Vl71R1 • °' q d "I. 4 d..J I 
= Vl"lf'IJ71R1b Vian b'IJLVleJ'IJ'Vll>!'l.:!1'1Jbblilt;l::.:!1VI 

., "" d "I "" d li'I ti = Vl"lf'IJ71R1b'lllt;IO b'IJLVleJ'IJ'VlbuVl61feJ<I 7Z01Vl71R1 

= ~"lfU71R1b'lll~mLll-i'IJL~tJ'Uvt~~lil1'1Jtl7::b'Vlfl °l'IJL~eJ'IJvta.:i.:i1'1Jbb~a::.:i1vi 
= ~"lfU7171bb~'IJLVl~OL~tJ'Uvi~~lil1'1Jtl7::L'Vlfl 1m~ei'IJviLuVl61feJ<ltl7Z01Vl71R1 
= ~"lfii71R1Lbeia<WaVI °l'IJL~m.1via.:i.:i1mL~az.:i1vi 
= ~"lfU71R1Lbe!flcWt;iVJ °l'IJL~ei'IJvtLllV161ie!<1tl7::n1V171R1 
= ~"!lU71R1LR~eJ.:!"5'07bbaZ'U~firu'1 °l'IJb~eJ'IJvta.:i.:i1'1Jbb~a::.:i1vi 
= ~"lfU71R1bR~ei.:i-.5'mbLaZ'U~firu~ b'IJb~eJ'IJ.vibtlV161feJ.:!tl7::01Vl71R1 
= ~"lfil71R1ihu'IJ~L61faV1:u'IJL~1 °l'IJL~ei'IJvta.:i.:i1'1JbL~az.:i1vi • 
= ~"lfU71R1iha!'IJ~b61fa'lll:U'IJb~1 1m~ei'IJ.vibtlVl61feJ.:itl7Z01Vl71R1 • 
= ~"!lil71R1viei61iL:u'IJlil1t1~'1J 1m~ei'IJvia.:i.:iT1.m~az.:i1vi 
= ~"lfU71R1vieJ~b:U'IJmtJ~'IJ 1m~ei'IJvtbUVl61feJ.:!tl7Z01Vl71R1 
= ~"!lU71R1vieJ PVC °l'IJL~eJ'IJvia.:i.:i1'1JLL~az.:i1vi 
= ~"!!U71R1viei PVC 1m~ei'IJvtLUVl61fe!.:!tl7::01Vt71R1 
= ~"!lU71fl1'Vie!b'lll~OeJ1'U~<IOZ~ 1m~eJ'IJ~a.:i.:i1'1Jbb~t;IZ.:!1VI 

., "" I d ., ~ "I. ... d li'I ti = Vl"!l'IJ71R1'VleJL'lllaOeJ1'Ufl.:IOZ·61 b'IJLVleJ'IJ'VlbuVl61feJ.:j 7Z01Vl71R1 

= ~"!lU71R1vieJ HYDENSITY POLYETHYLENE 1m~ei'IJvta.:i.:i1'1Jbb~a::.:i1vi 
= ~"!!U71R1'Viei HYDENSITY POLYETHYLENE 1m~ei'IJ~bUVl61fe!.:!tl7Z01Vl71A1 
= ~"lfil71R1a1ul'rl~1 1'1Jb~ei'IJvta.:i.:i1mL~a::.:i1vi 
= ~"lfU71fl1'611t1L'rl~1 °l'IJL~eJ'IJ-viLtlVl61fe!.:!tl7Z01Vt71R1 



- ~b -

C9l. rn11°i1mru'Vl1A1 K 1\11mw11 \911l.l~n'l3ru~.:i1'UJ'U"' 1moff~1ba'IJ~'llth11"111'?1\9lriei?1~1.:i'IJei.:im~'Vl11.:i 
" I ' 

V-11ru'llci b\91EJLoff~1'U'IJei.:ill ~crQ1o bU'Ubnru"Vl1'Llm11°l1'U1ru 
"" 

~- rn11°i1'U1ru'Vl1A1 K 611Vl1'um&~il.:i1'Uriei?1~1.:i'VlmEJu1~b.nm1l.lei~1'Ll'1n1ru1b~EJ1n'Ul\J~\>i'ei.:ibwnA1 
" "i!j "' 

riei?1~1.:ibb~~~u1~bfl'Vlb Vi-U\91 bl\J'U\911l.l~n'l3ru~'IJei.:i.:i1'UJ'U bba~ 1 Vi?1ei\911"1~ei.:inu?1m~1~ n1'Vl'U\9111 
" 

Q1. f111A1'U1t\J'Vl1A1 K n1'Vl'U\91L'Vlbotl'VlPli.JEJl.l Q1 ~1bb'VltJ.:J'\llf1~'U\91eJ'U b\91EJhlilm1u\9lbPl'l3bba~n1'Vl'U\9lbVtvi1 
' 

ba'll'1l.l~'U5 (bU~EJubViEJu) 1 Vib U'Ur.ia611b ~l\Jnei'U bb~1~.:itl1r.ia~Ylm U1"1runu~1 ba'll1"1.:i~'Vlu1 ba'IJ'1l.l~'Utf,!'U 
" 

ct. 1ViVll\J11ru1b~'Ub~l.l'Vl~eJa\91111"11A1.:i1'U 1\11m11"11~e:l1'u~1.:ivi1'1ruru1\91na.:inue:l1T;ij1.:i b~eif\1 K \911l.l 
'\J v QI 'U 

~\911~1Vl1'u.:i1'U riei?1~1.:iJ'U "1 b 'Ub~eJ'U~ci.:il.leiu.:i1'Uil A1bU~EJ'U bbUa.:i 1 Ul\J1nfi1 K 1 'Ub~eJ'Ub U\9l'llei.:iuwm\91111"11 

mnn11 ct% ~'Ll1u 1\9lm.11boV-11~ci1'U~bn'U ct% ml°i1mruu1'ub~l.l'Vl~eia\91A1.:i1'Ubb~1bb~m& (1\91EJ11Jf\\91 ct% 

bb 1f1 b Vi) 
er. 1 'Umru~~ru~1.:i 11J?11m1t1vi1m1nei?1~1.:i1 Vibb~1b?1~1\J \911l.11~EJ~b1a11 'U'1tyty1 1\9lmtJ'Llm1l.l~\91 
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