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b~e:J'U 1 'll"lle:J-:i~qiqi1 bb uuu~u ':i1m 1~ ~e:i-:i 1~~u m':il?l ':i'd "il 6'1e:J'U bbG'l ~b ~'U'lie:J'U"il 1n?\'1ir muu ':i~m tubbG'l ~ 1 Vf~e:im ':i 
~"il1':itu1'1Je:i-:i?\'1ir n-:iuu':i~mru b U'W~i'U6'f (?) 

' 
~l?l':in1':iU1''U':i1fl1 (~l?l':ifl1 K) "il~~e:i-:ifl-:i~~':i~~1.J~rl1V!'U(?) 1 il 'Wl'Ubb~1bG'l1"ilm&.J~rl1V!'U(?)1 il 'W~t1Jt1J1 

Vl~e:J.fl1CJ 1'U':i~tJ~nm~m&.J1~'1lCJ1CJe:ie:in 1 u b(?)CJ"il~ 1-ti6'11?1':i'lle:J-:i'V11-:i':i1'lim':i~1~':i~1.J 1 il 'W-ii'e:i 19l.ct 

rl1V!'U(?)1Vl 

'IJ ' 

U':i~ b.fl'Vl-:J1'Wri e:i?1~1-:ibbG'l~6'11?1':im -if nu?!ruru1 bb uuu-ru':i1 fl11~ 
'{) ..., .... 

1 'Wm':i~"il1':itu1 b ~&.JV!~e:JG'l(?)':i1fl1fl1-:J1'U"5'1-:i b Vl&.J1rie:i?1-r1-:i1Vff\'1'U1 ru1?11&.J~ m ~-:id. -
p 

p 

PO 

K 

= 
= 

(PO) x (K) 

':i1m ro\1-:i1'U ~e:imh CJvr~e:i':i1 f11fi1-:i1'U b ll'U-:11(?)~"i) ~~ e:i-:1~1CJ1 Vf ~1'1.J "5'1-:i 
'IJ 

':i1 fl1f11-:i1'U ~e:iV1'tl1CJ~~~u"5'1-:iuw&.JG'l1~ vr~e:i':i1m 1°11 ~1-:i-:i1'U b ll'U-:11(?) 
'IJ 'IJ 

~-:i':i~LJ11l'W~ruru1bb~1bb~mru ' ., ., 
' ' ' 

ESCALATION FACTOR VIV!n~1CJ ~ % biJe:J~e:J-:Jb~&.Jl°l1-:i1'UVl~e:J 
' ' 

u1m~&.J cs: % biJe:i~e:i-:ib~CJn1°11-:i1'U~'U 

ESCALATION FACTOR K Vl11~"il1n6'11?l':i~-:JbbD-:J\?11&.JU':i~ b.fl'VlbbG'l~i;rrn~ru~-:i1'Une:J6'1~1-:i~-:id 
'IJ 

6 
('U1CJ'V11"1'V'l':i L'Vl~e:i-:ini;'lmtuflru) 

IJ 0 ' .J 
~81'W'dtJn1';ibb'U1~'Vl1~Vl'ffN\Pl1f\'Vl ® 



- ct: -

ci 
'Vl:l.J'J~'VI (?) .:11'1.Je:J1fl1';i 

\11'Ue:J1fl1';i Vl:W1tltl..:'1~1el1fl1j b'ci'U ~vl1fl1j bd..:'lb~tl'U bd..:'l'l'WTU16'l Vlel~fl ~~fl VlelUW6ll:W 
' 

e)w..i..ij'U'Vl{ ~mm~ti:w G'fj:::11titl1 h..:imVJ1j fli;r..:i16'11?1 h..:i..:i1'U ~1 bU'U~'U bb6'1:::1Vf'Vlmtifl11:Wj'"J:IJ5..:i 
' 

(9).(9) 1 ~w1bb6'l:::mfl1j'\Jjj'<iJ'\J5..:i6'11ti b:w'U'11VJtl1ti bb~1:1.h1:w5..:iVJ~el bb tli;:i..:i bbi;:t:::j:::'\J'\J 1~w1mti1'W'U~b1ru 

(9). \D tJj:::tJ1'1Jel..:JeJ1fllj'\Jjj'<iJ'\J 5..:ivlm:w'W'11VJtl1 tJ bb~1:1h1:w5..:ij:::'\J'Utl j:::tJ1.rn tJ 1'W'U~b1 ru 

C9l.m 1:::'\J'\JvJe:iVJ1e:i1:::'\J'\J6'11ti~1..:i 1 ~&i1?1VJ1e:i~..:ie:i~1'Uci1'U'IJe:i..:imm1 boci'U v1fft.J1'Ummiai vie:if\'1611 

6'11ti1 ~w1~1VJ-rubfl~el..:iu-r'\Jmmiai 6'11tiG'ielw1 ,i;:i, 
v v 

(9). ~ '1'11..:i 1::: '\J 1 tJ tl1'1J el ..:i m fll'J'<il'U 5..:i'V11..:i1:::m titl 1.fl 1 tJ 'U el fl 

(9).cr ci'"J'UtJj:::fle:i'U~'<il1bu'U~1Vlfomfl11 bu~1:::ci1'U~&i1?1n'\Jmf11111?1ti~e:i..:i?1~1..:iVJ1e:itJ1:::fle:i'\J~~e:i:w 
tl'\J fll'J rie:i6'1~1..:ie:i1f11'J bb~1jj11:wfi..:i bfl~e:i..:i~ m'Vl1e:i bfl~e:i..:iiJe:i fl6'l~tl 1:WTth:::ne:i'UVJ1e:i &i~ ~..:i b oci'U ~~Vi bfl~e:i..:i 
fle:i:w'W1 b~e:i{ bfl~el..:i6'1'Utl1 bfl~e:i..:iu-r'Ummiai ~1?16'l:w i6'l i 

" 
(9). b '1'11..:'I b Vl1'Jel'\Jel1fl1'J ~'Utl:l.J ~'U~fl vf1..:'l'<il1fltl1fl1'J bl?l tJje:J'\J 1jjbfi'U Q1 b:W~'J 

1-Umt'J';j K = o.klct: + O.@ct: IVlo + O.G>O CVCo + o.cro MVMo + O.G>O SVSo 

"" "" 'Vill'J~VI kl \11'U~'U 

Q. 4':f .Qt. QJ.Qt. Q.J.Qt. 2/.Qt. ..::ii CV.Qt. 

kl.@ \11'U~'U Vl:Wltltl..:'I fll'J'IJl?ll?l'U fll'J~fll?l'U fll'J'\Jl?leJl?ll?l'U fl1'J'IJl?l'Vl'U1\?l'U fl1jbfl6'ltJ'\Jl?leJl?ll?l'U fll'J 
' ' ~l?l - ti:W'\Jl?leJl?lbbi.l'U bzje:i'U fli;:te:i..:i A'WflG'lel..:i A'W~'Utl1 A'U'\'11..:i ~..:i~el..:i1-tibfl~e:i..:i..ijm bfl~el..:irielfl6'ltl~u&i 

Gf 1Vl-r'\J fl1'Jtl:W ~'U 1Vl'Vl:W1tJm1:W ~..:'! flljtJ:IJ ~ 'UVl1el'Vlj1 tJVl1ell6'11?1 ~'U ~n fl1jfl1'\Jfl:W 
' ' 

flru ?l:wU&i'IJel..:i1?11?1i!'U 61 bb6'l:::iJ.rrel n1VJ'U1?11Bfl1jt1:1J j'"J:1J~..:iiJfl1j'\Jl?leJl?l bb i.li.! fa ti 1-tibfl~e:i..:i~m bfl~el..:JlJel fl6'l 
' ' I 

b ~e:i 1 m~m~j:01'U m:w~n1Vl'Ul?l b 1'boci'Ub~tJ1tl'\J..:'11'Urlel6'1~1..:'lti'U'UVl1elb zjffW6ll6'JUj:::'\'11'U 
"" 

~..:id1Vfj1:1J5..:i..:i1'UtJj:::b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb6'l::: SHOULDER 

1-Um~-a K = o.roo + o.G>o IVlo + o.cro EVEo + o.klo FVFo 

6 
(i.!1CJV1P1'W'S Lvi~e:i.:iti'i;:imruflru) 

., 0 ' d 
~eJ1'U1tJfl1jbb'IJ1..:'li'l1\IV!6'11\1~1fW1 m 



- b -

kl.kl .:i1'1.J~m~v.:i V!~.rn.1fi-:i -:i1'U~'W'IJ'W1t'l 1 V1ajtl1:w1 b~CJ-:in'Wb D'U.ff 'W 1 ~b D'W'a~ b iJ CJ'U "il'W 1Jlri11:wV!'U1~ 
~ e:i-:im'a bt'l CJ 1'Wode:i.:i11.:i'a~V111.:i~'W1 VltY"il~ bb61l:wJ11 CJ~'W~ e:i CJ V!~e:i m1 t'l'IJ'W1t'll'i1.:i 1 bbG'l~Vl'a1CJ 1 ~ b~:wode:i.:i11.:i 

i1m'am'l.lri:wriru6'1:wu&1"1Je:i.:i16'1t'l bbG'l ~iJ-ire:i n1VJ'Wt'116LJ nu&l1t'l CJ 1-il' bfl~e:i.:i~ m bfl~e:i.:ii'.Je:inG'l VJ~mb 'a .:ifl'W bbG'l~ 1 ~ 
II II q d.J 

Vim CJ m1:w'a1:w i:i-:i-:i1'W ~'Uvl.:i -:i1'Wi1'W b~CJ .:i m bb 'U1 V!~e:i .:i1'Ui1'W 1 V!aj ~iJi:i' n~ru~riGi' 1 CJ ri~ .:in'W b ~e:iu e:i.:in'W n 1'a 
' ,., 

Q.I Q.J .:::It. 2J 0 0 

fWl b"1l1~'1"l.:JV16'11CJ61.J€l.:J6'111?\~6'1'l bbJ;'l ~Vl €l.:JJ;11'W1 

HfmVl'j K = o.cro + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 

kl.m .:i1'Wb"il1~'j~bu~~'W VJ:W1CJi:i-:i -:i1'Wb"il1~'a~but'l~'Wvr11LJ 'a~CJ~vi1-:1"1J'WEJ1CJ 1'\J - ni:i''U '\J'a~mru 
1ilbfi'W Iv fibm:wm CJm1wn'Wb"il1~'a~btit'le:i 1:w-:ifizj-:i~e:i-:i1.ifbviriiJri.ff'W6'1'1 

q ~ 

1ifmvi'j K = o.cr~ + 0.G)~ It/lo + O.G)O Mt/Mo + o.klo Et/Eo + O.G)O Ft/Fo 

cl 
'Vl:W1~'VI GTl .:J1'Y'Vl1.:J 

m.Gl .:J1'W~1'Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

1-Uavi'j 
" 

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

m.k!.:J1'WN1'Vl1.:J SURFACE TREATMENT, SLURRY SEAL 

1-Uavi'j 
" 

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

m.m .:J1'W~1'Vl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1ifavi'j 
" 

K = o.mo + o.@o Mt/Mo+ o.cro At/Ao+ o.Glo Et/Eo + o.Glo Ft/Fo 

m.cr .:J1 'W~1 fJ'W'W flleJ'Wfl ~VI ba~:w b VI~ fl V!JJ1tJ fi.:i~'Jtl'W'W \PleJ'W fl~l?l~b .if b6'1~:W b V!~ fl zj,:iLJ 'j~fl eJ'U Jl-w 
~2.1.::!il ~ 21.d.::::r. ~QI 

l?l~bbfn.:JbV!G'lflb6'1'WV!'aeJl?l~bbfn.:JG'l'Jt'lbV!G'lfltlG'llb'lleJ:Wl?lt'l (WELDED STEEL WIRE FABRIC) bV!G'lflbt'leJCJ(DOWEL 

BAR) bV!~flEit'l (DEFORMED TIE BAR) bbG'l~'aeJCJ~e:it'i1.:i 1 (JOINT) ~.:id1~Vl:W1CJ\Pl11:W'a1:Wfi.:ibb~'W~'W 
fleJ'Wfl~l?lb6'1~:WbV!~fl'U~b1rurie:i6'1~'V'l1'W (R.C. BRIDGE APPROACH) Ji'1CJ 

Hfavi';i K = o. mo + o.Glo It/lo + o.m~ Ct/Co + o.Glo Mt/Mo + o.Gl~ St/So 
" 

6 
('W1t.1vtl'11'l"l':i b vi~e:i'ln&'lmruriru) ' 

VO d 
f.JB1'Wltln1':ibb'IJ1'l'Vl1.:JVIG-11-:!\P\1fl'Vl <il 
ii 



- ml -

I ~ .c::I Ct. C0: 1JV ,:;;f I .:i..:::::.. ~ 
m.& {11'1J'Vle:Ji~'U11:1'1..11fle:J'l..lnil'm'm.Jb'Vlfilnbbfil~{l1'W'Ue:JWn V1~1CJtl-:J 'VleH'le:J'Ufld'~ b?l'jmV!rl fl 

6'1°1'\ll 'fu-:i1u 'H~'U 1CJ .J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -!!1'U ';i1-!! ';i :1u 1 CJ .J1 
..::ii .C:.. d'. d..::., d'. ~ .::;:,,, ~ IQJ 

fle:J'Wm~ b?IJ~ b vtri fl -:J1'W 1?111?1fle:J'Wm~ b6'11~ b vtri m1-:i1~u1 CJ'W1 bbrl~'U1b 'HU '111?1fle:J?l~'l"l1'W J1~'Vl-:J-:J1'W'U e:i'l"l fl 

fle:J'Wfl~~ b?l~~b VI~ fl bb'1~-:J1'Wfle:J'Wfl~~ b?l~m vt~fl~'WvlihLJ bb 'U'Ubbri~6l fl~ru~-:i1'Wf1~1 CJfl~-:Jn'W b 'li'W -:i1'WLie:i~fl 
'U 

(MAN HOLD) v1e:i~e:iCJ6'11CJ b 'Vl1Pl'l"lVi v1e:i~e:itJ6'11tJ1 vJvh bU'W~'W 

botli;ll'li 
'U 

K = o.m& + o.~o It/lo + o.GJ& Ct/Co + o.GJ& Mt/Mo + o.GJ& St/So 

m. b {11'1..! bfli{li;1~1{1fle:J'Wn~l'I ba~~b'Vl~mbfil~{l1'Wb~e:J'Wn'Wl'l~{I vtmci~-:i 6'l~'l"l1'Wfle:J'Wfl~~ b?l~~ 
b'Vt~fl bflJ\l6'l-r1\ll\i1'W11flfle:J'U fl~~ b?l~m 'Vt~ flfle:J6'l~'\l'l1'W (R.C. BEARING UNIT) vimvt~CJ~fle:J'Ufl~~ b?l~~ ... 
bVl~fl (R.C. BOX CULVERT) vte:it1-:itl11fl'j-:J6'111-:ifle:i'Wfl~~b6'l~mVl~fl bzje:J'Ufl'U~~-:JflffWfl~~b?l~mVl~fl vh 

Cl! ,::;!,! .c::il .q w! ..:::! I i.I d .d..::::i1 Cl.I 11 .t::f Cl.I 

b 'VlCJ'U b 1e:i fle:J'Wm~ b?l1~ b vt6'1 fl bb'1~6'l-:ifle:i?111-:ie:i'W'Vl~ri fl~ru~flmtJ fl6'1\l fl'W 

Hfal'li 
'U 

K = a.mo + o.GJo It/lo + o.GJ& Ct/Co + o.~o Mt/Mo + o.~& St/So 

m.rnl {11'1..! bfli{li;1~1{1 b'Vl~n vtmtJ~-:J 6'l~'\l'l1'Ub 'Vl~fl~1Vl-r'Ufl'Ub~'UoD1~tl'U'U bfl1-:Jb'Vt~ fl~1vt-ru~1?1~\l 
.U1tJ'<il11'<il1'li'Ll1?1bb 'll1'WM b?111 vJ~1bb1-:i?l-:i b?111vi tJ b?111 vi1~ li'ltl vt~e:i-:i1'U 1m\l b vt~ fl~'W~i16lfl~ru~ 

'U 'U ' 

fl~1 tJ fl~-:J tl'U bb~hh1~~-:J-:J1'U ~ (?1~-:J b6'11 bfl1-:J b 'Vl~fl6'11tJ~-:J'!Je:J-:Jfl111 vJ~1~1 tJ ~~ ~ bb vl\JD1~ b Vlli'l1 VI tJ 

botl~l'li K = o.~& + o.GJo It/lo + o.o& Ct/Co + o.~o Mt/Mo + o.~o St/So 

'Vl~1©~ ~ {11'W61Jfil't.h::vi1u 

~.& {11'1..!fle:J'Wn~l'I hh1~b 'Vl~mbfil~fle:J'Wn~l'!~1~flfile:J{I vt~1tJ~-:i -:i1'Ufle:J'W fl~~ b?l~~b vt~flvl~fl?i1'W 
'lJ e:i-:i b vt~ fl e:i e:i fl~1bbtJflfl1 'W1ru~1-:Jvt1fl'!Je:J-:J-:J1'W~1 tJ 'V11-:i1~u1ciJ1~ 'W vt~e:i mm 1·im LJ J~V11'WLJ 1~ fle:J'U 'lJ e:i-:i 

.:J d ..::::iQ.J I c:.I QJ I I ~ 
b '!Je:J'U 61l-:J~6'lfllf1!1 bbtJfl'<il1tJbQ'\l'l1~-:J1'Ufle:J'Uf)'j~(?)-:Jfl'111 b V11'U'U 

1-ilal'li K = o.~o + o.GJ& It/lo + o.~& Ct/Co + o.~o Mt/Mo 
'II 

0 
('W1tJ'Vlli'l'l"l"5 bVl~e:J{lfl'1tJ1nlACU' 

' Vo d 
~e:J1'W1 tJ m1 Lb'!J1\lVl1,rnm\l~nn'Vl rar 
'U 
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~"lfil':i1f'l1vlf11t.11ru ~1:ua~':ivl1-iin'lHt ru ru1bb uut1-ru':i1f'l11~ :5'~v11~u 1~am~'Vl':i'N'V'l1ru"lf ei° 

K = ESCALATION FACTOR 

It = ~"lfil':i1fl1~'U~b.nflvi'11 tl"lle:i.:itli~b 'VII"! b'Ub~e:iuv1a.:i.:i1'Ubb~fil~.:i1~ 
lo = ~"lfil':i1fl1~u~b.nf'lvi'11 tl"lle:i.:Jtli~b'VIA b 'Ub~B'Wv1btl~6lle:i.:itl':i~n1~11m 

'II 

Ct = ~"lfili1fl168U.J'W~ b'Wb~B'Wv1a.:i.:i1'Ubb~fil~.:J'J~ 
., "" "" If "I "" cl :;'I ti Co = ~"lf'Wi1fl16llb:!.J'W~ b'Wb~eJ'W'Vlbu~6lleJ.:J i~n'l~':i1fl1 

Mt = ~"lfil11m1'a~rie:ia~1.:i (t:U11:ub'Vl~mbfil~68b:u'W~) 1m~e:i'Wv1a.:i.:i1'Ubb~~~.:i1~ • 
Mo = ~"lfil':i1f'l11'~~rim1~1.:i(la.i':i1m'Vi~mbfil~6illllu~)1'Wb~e:iuvlbtl~6lle:i.:itl':i~n1~':i1f'l1 • 

Q,J Q ~ 5J .di d I I 

St = ~"lf'Ui1f'l1bmm b'Ub~eJ'U'Vla.:i.:i1mb\>li:'l~.:i1~ 

., "" «! "I "" cl :;'I ti So = ~"lf'W11fl1b'Vi~n b'Wb~eJ'W'Vlbu~6lle:i..:i ':i~n'J~11f'l1 

Gt = ~"lfUi1fl1b'Vi~nbbN'Wb'iEJuv1N~\91 b 'Utli~b'VIA b 'Ub~eJ'Uvla.:i.:i1'Ubb~fil~.:J'J~ 
Go = ~"lfUi1fl1bbN'Wb'Vi~m'iau~N~\91 b 'Wtli~b'VIA b 'Wb~eJ'Wv1 bU~6lleNtl':i~n1~11fl1 
At = ~"lfil11fl1 brnaw~'Vi' 1 m~e:i'Uv1a.:i.:i1'Uu~fil~.:i1~ 

Q,J Q ... G:i d SJ .e:I ~ Q 

Ao = ~"lf'W':i1fl1bbeJaTifil'VI b'Ub~eJ'W'VlbU~6lle:i.:it11~n1~11f11 

Et = ~"lfil11fl1 bfl~e:i.:i~mufil~u~Ji'ru~ 1 m~e:i'U~a.:i.:i1mb~~~.:i1~ 
Eo = ~"!li\11f11 bfl~e:i.:i~nibbfil~u~Ji'ru~ b 'Wb~e:i'Wv1 btl~6lle:i.:itl1~m~11fl1 
Ft = ~"!li\11f11tl1~'U~b6llfil'Vi:1.J'Wb~'J b'Wb~B'Wv1a.:i.:i1'Ubb~fil~.:J'J~ • 
Fo = ~"!li\i1fl1tl1~'U~b6ll~'Vi:!.J'Wb~'J b'Wb~eJ'Wv1btl~6lleJ.:Jtli~n'J~i1fl1 • 
ACt = ~"!li\i1fl1vieJ68b:!.J'U\9lbV~'W b 'U b~eJ'U~a .:J.:J1'Ubb~fil ~.:J'J~ 

= ~"!li\11fl1vie:i68b:1.J'W\>lbV~'W b 'W b~e:i'Wv1 bU~6lle:i .:itl-a~n 1 ~11 fl1 A Co 

PVCt = 

PVCo 

GI Pt 

~"lfi\11f'l1vie:i PVC b 'Wb~B'Wv1a.:i.:i1'Ubb~fil~.:J'J~ 
= ~"!li\11fl1vie:i PVC 1 m~e:i'Wv1 bU~6lle:i.:itl1~n1~11f11 
= ~"lli\11fl1vim'Vl~ne:i1ua.:in~ii 1'Wb~e:i'Uvla.:i.:i1'Wbb~fil~.:i1~ 

GIPo = ~"lfi\11fl1vim'Vl~ne:i1ua.:in~ii b'Wb~e:i'Wv1btl~6lle:i.:itl1~n1~11fl1 
PEt = ~"llili1fl1vieJ HYDENSITY POLYETHYLENE b'Ub~eJ'Uv1a.:i.:i1mb~fil~.:J'J~ 
PEo = ~"llili1fl1vieJ HYDENSITY POLYETHYLENE 1m~e:i'Uvlbtl~6lleJ.:Jtli~n'l~i1fl1 
wt = ~"lli111f11i;t1a1vJvh 1'Wb~e:i'U~a.:i.:i1mb~fil~.:i1~ 
wo = ~"!li\11fl1a1v1 \'Jvh b'Wb~e:i'Wv1btl~6lle:i.:it11~n1~11fl1 

6 
(i..rn.JVll"l'Wi m~ei.:inr;:imruAru) 

., 0 , d 
~el 1'!..r.J tJDT~ bb "U"N'Yl1.:J'Vlm.:i m f1'Yl (9) 
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15n1':if11'W'Jru~1-Hnuaruru1bbuutl~u':i1fl11~ 

@). fl1':iA1'U1ru'Vl1f11 K ''inn~m ~rn.Ji;Zn-Nru~..:i1'W,!'W 1 1 V!loifl'i'1bG'l'U~'IJil':i1fl11'6'f~rim'f~1..:i'UeN 
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