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bbnmru e:i~..:i ?1m'W~~"il~ne:i?1~1..:iV1~e:i~~V11(;{1t!n..:i1tJ bb6'l~~~n-&1m11 "il~~e:i..:i 1~-r'U1"111lJ b ~'W61JeJ'U"il1n 
2.11 2.1 I 

t:.J11"il1..:JfleJ'U 
'U 

~-r'U..;J1..:ii1ww1~~~V111tit1tJ!Pi'lJl"leJ'V'l'11'W1~bl°l~ei..:it1tJ~1~tl'e:i t1n11 ®,~oo 6/l. 6/l. ~i1?1i11'V'l 1 ~ 
'U 

..:i1'W1~~ 1~ m tJ tJ 1 ti t1 'W !Pi'1 'Vlli'Vl ~ e:i "il ~ 'V1~b'Lit1'WlJ1bb~11~ bfl 'W (9) tJ 1~ t1 tJ'U t:i ..:i1 'W b~l-l vh..:i 1'W~1l-l~tlJtlJ1 
~1'W1'W - fl'tJ 'V'l~eJlJ'V'ltJn..:i1tJ-i!'U 1 ~(;{1V1-rrn..;J1V1tl'1~'1Je:i..:iml-l'V11..:J'Vlm..:i 1 'W fl1';jl°l'J'LJ l°llJ..:J1'W..;J1..:i b'Vll-l1 

------------- 'I 

ne:i?1~1..:iV1~eJ?l~'V'l1tJ ~1lJ~ruru1 ~..:i bb~1m~l-l..:J1'W"il'Ubb~1 b?l~"il fa m~'-ru•il1..:ib tltJ~e:ie:i nf111 ~~1 m~t11 n'U 
QI QI '\J '\J 

~vJf ~~Q.I 1d I 1111 l!V II Q.I Q.I~ Q.I 

'U1lJ'Ub 6/JeJ b 'V'l6'l..:J'U1lJ'U'Vl6'leJ6'l'U 1°11eJ~ 'V!G'l l°l161leJlJ 1°11"il1..:J bb6'1~1°116'ld..:J b 16'11'1JeJ..:J'V'l'Ufl..:i1'U'1J'U'Vl..:J _________ : ___________ l°l'U 

bb6'l ~~~'\J{f 1..:i~e:i~fo e:l~61JeJ'U b 'U mru~ bfl~l°ld 1lJ b~ tl'Vl1 ti 'Vl~eJeJtJ~ b 'Vl~eJ'Ubfl~~'U~1fl fl1';j 1 ·ifai tl'U !Pl\91..:i fl~111~11 
'U q q 

1°111l-l b~t1V11t1'1'W"il~ bn~~'W n'U b..;J1V1tl'1~'1Je:i..:iml-l'V11..:J'Vlm..:i 'V!~e:i ml-l'\111..:J'V!m..:i bb6'l ~ b ~m.h~ bt16/JLJ'11eJ..:J'\111..:i 
' ' 

116/Jfl1';i ~1lJtJtl'VltJ..:J~eJ(;{1t!n..:i1'Ub6'1'111~fl1';il°lf1!~-r~lJ'U~~ VJ ?l';i.o®mn/~®@® 6'l..:J1'WVJ C9l~ fl';ifl~11°llJ ®ct'.®gij 

mlJ'Vl1..:iV1m..:i?1..:i1'U~'VlB~~ bbm '11 b ~lJ b~lJ b~e:i'U 1 '11V1~e:i~1..:i~tlJtlJ1~1lJ~ b ~'U?1lJ1°11';i 

b'l~ --- . ('U1rn"l'J11\lli fl~'lJ1~'1.J5) 
~el1'ini'.Jf11'JLL'1l'l"l'Vl1.:JV!~~.:!~1~~ c;i LJ~'\Ni'J1'llf11'Jbi,'\llU 

c'.J1111'1ln1"a~-:ivi1'vwnn .. 



- tr -

C:.: ii d VQ.I ii ii .t::ll ii Qj: ~ d .::J 
(9) ~. b ti 'W'Vl'U1'Vl'll f.l.:ltW:i'IJ "il1.:l"il ~:HWEJ .:1'11€1~11 cm~ b €l CJ~ bbli'I ~ ~ 11 "il?I f.l'\J ?li11'\l'l'llf.l b 'VI "iJ "iJ 1 .:I'll €1.:i?I tlTW'Vl'VI 

'U 'U 

~€l.:lvl1.:ITWbf.l.:lfle:J'Wfl11~'W61lf.l.:!'l.Ji~fn~11fl1 

(9). m1'llm~m ~:u ~1.:i1u n a?1~1.:i~1:u~ ru ru1 bb 'IJ'IJ'l.J f'IJ11ri11~d b ti u'Vl,J1vi'lla.:ieH'IJ41.:ivi"il~~ a.:i 
"'"' 'U 

b~CJfl~f.l.:li11CJ hin1'Vl'W~ ~o 1u tl''IJ~.:Jbb~1uvi~~'IJ41.:i 1~l;'f .:i:uau.:i1u.:i1~?1~Vf 1c.1 'Vl1fl~'Wtl1'Vl'W~d1 'l.J bbGl1 
'U ' 

er~'IJ41.:i 1~ii~'VI 5vl"iJ~ b~CJ fl~f.l.:lb~'W b~:U~1.:11'W na?l~1.:l"il1fler';i141.:i 1~~n~ a 1 'l.J bbli'I ~mruvier,.h41.:i"il~~f.l.:I 
'U 'U 'U 

b~CJm~'W~'W"il1 n~~'\J:[1.:i 1 vr~'".h:[1.:ivi b llur161 ruru1~u b~CJn b~'W~'W"il 1n~fo:[ 1-:i 1~ m ~1 'Vl~eJ 1 Vf V!nr11.:i1u'lleJ.:i-:11 ~ 
11.J llJ cu QI QJ llJ 

~eJhJ 'Vl~ei 1VfV!m~u"iJ1n'Vli;rn'lh~nu61ruru1 bbGl1bb~mru 
"' "' 

' ' 
~- m1-W "il11ru 1ff 1u1ru b~m-W:u'Vl~eJ!i'I ~ bbli'I~ m1~1 m~m-W:u'Vl~ei b~CJ m~u~u "il1n ~~'IJ 41-:i ~1:u 

'U 

b1au 1 'll'llf.l.:i~ruru1 bb uu'l.Jf'IJ 11ri11~ ~a.:i 1~~'\J 1111~ 11"il?lf.l'U bbli'I~ b ~'W"llf.l'\J"il1 n611tl' mu'l.J1~:u1rubbli'I~1 Vf~eim1 
"'"' 

-W"il11ru 1'lla.:1611tl' n-:iu 'l.J 1~:u1rub lluvi~u?I ~ 
' 

?1~1m1'1.Jfu11ri1 (?1~1~1 K) "il~~eJ.:iri.:ivivi1~~'1Jvin1V!u~ 111 u1'ubbGl1b?1~"il~1:uvin1V!u~111 u~tyty1 
'U 'U 

'Vl~eJi11CJ 1u1~CJ~b1mvim:u 1~'11CJ1CJeiein 1 'l.J 1~CJ"il~ 1i?1~1'llei.:1V11.:111"1Jm1vi1~1~u111 u.Uei (9).cr 
'U ' 

., 
1 um1-W"il11ru1 b ~:U'Vl~f.l!i'l~11ri1~1.:i1u41.:i b 'Vl:w1ne:i?1~1.:i1 Vf f11u1 ru~1:u~~1 ~.:itl. -
P = (PO) x (K) 

p 

PO 

K 

= 
= 

11mr11.:i1u ~ei'V!ti1 CJ'Vl~ei11 ri1r11.:i1ub llu.:i1~vi"il~~e:i.:i~1c.11 Vf ~~u41-:i 
11ri1r11.:i1u ~ ei'V!ti1 c.1vi ~fo:[ 1-:i'l.J 1~:uli'l 1~ 'Vl~e:i 11fnri1:[1-:i-:i 1m -Du-:11 ~ 

'U 'U 

zj-:11~u 111 u61ruru1bbGl1bb~mru 
q 'U QJ I 

"""Q.I ii d V .::::. I .:!::ii 

ESCALATION FACTOR 'Vl'VlflmCJ tr% b:Uf.l~f.l.:!b'V'l:Ufl1.:!1'W'Vl1eJ 

~~ --- . ('W1EJti'j111ill .ri~'l.!1.;t1..1'5) 

~eJ'11..11EJm'rn'LJ'NVJ1'1'1-m~·w11~~ c;i '\.Jl)lli111'1lm'jbbVJU 

~1111'Uf111~~'Vl1~~1fl 



- er-

..:11'1JeJ1f11'a Vl~1E.Jtl..:1~1eJ1fl11 b"li'W ~vl1fl11 h-:ib~E.J'W h·:J'l'WTU16'l VleJ'W'fl ~'W'fl Vlfflh~"ll~ 
' 

eJ\'lJ'<il'W'Vl{ foJb'Wb~tJ~ 611~11titl1 h.:ienV111 ri~.:i161~ h.:i.:i1'W ~1 bll'W~'W bb6'l~1~VlmE.Jfl11m1~fi.:i 
' 

(9).(9) 1 vJYJ1 bb6'l~eJ1fl11'U111il'Utl'l611 m~wil1VJ't.11t1 bb~1~11~ti-:i'Vl~e:i bb tl6'l'lbb6'l~1~'U'U 1vJYJ1.n1t11 'Wu~nru 

(9). ® tlwtl16lle:i.:imm1'U'filil'Uf:i-:iviei b~'Wlil1Vl1.l1t1 bb~1~11~t:i-:i1~'U'Utl1~tl1m ti b 'W'U~b 1ru 

(9).bfl 1~'U'UvieiVJ~ei1~'U'Ua1t1~1-:i 1 ~~~Vl~ei~-:iei~1'W~1'W6llei-:imfl11 b"li'W vieitJ-r'Umml'll viein1611 

a1t11 vJYJ16'11VJ-rrnfl~e:i-:itJ-r'Umml'll a1mfo.Yh "16'1"1 
v v 
0 .,. 0 

@).<:§:'. 'Vl1'11~'U 1tJ'W16lle:J'leJ1fl111iltJt1'1'Vl1'11~'U1tl'W1.fl1 tl'W eJ fl 

@).~ ~1'Wtl1~flei'U~~1btl'U6'11VJ1'Umm1 bu'V'l1~~1'W~~~n'Umfl111~t1~ei-:ia~1-:i'Vl~e:itl1~flei'U'\l'l~e:i~ 
n'Um1neia~1-:iei1fl11 bb~hh1~ti-:ibfl~ei-:i:5'mVJ~mfl~e:i-:iiie:in6'l~tl1mtl1~fle:i'UVJ~e:i &l~~-:i b"li'W ~vlvi bfl~e:i-:i 
fleJ~oW'Jb~eJ~ bfl~eJ'161'Utl1 bfl~eJ-:itl1'UeJ1fl11'11 -w-~6'1~"16'1"1 

" 
®.b 'Vl1'1bVl11eJ'UeJ1f111 ~'Wtl~ ~'W~fl vi1-:Jlil1fleJ1fl11 b~tJ1eJ'U1~bfl'W m b~~1 

1-if~~-a K = o.mtr + o.G>tr IVlo + o.G>o CVCo + o.cro MVMo + o.G>o SVSo 

' 
m.G> {11'1J~u VJmtif:'i-:i m161J~~'W m1~fl~'W m1'U~a~~'W m161J~Vlil1~'W m1bfl~t1'U~a~~'W m1 

6ll~ - tl~'U~eJ~bbtJ'W bzjeJ'W fl6'le:J'I 1°1'Wfl6'leJ'I l°1'W~'Wtl1 1°1'W'Vl1'1 zj-:i~e:i-:i1-ffbfl~e:i-:i:5'm bfl~e:i-:iiie:in6'ltli]<LJ'~ 
' ' ' 

?f 1VJ-r'U fl11t1~ ~'W 1~Vl~1tifl11l.lfi-:i fl 11t1l.l ~ 'WVJ~e:i'Vl 11 ti VJ~e:i1 a~ B'W VliJ fl 11 fl1'U ~ l.l 

fl rua~'\J~6lle:i-:i1a~,!'W 6'\ bb6'l ~i1-LJ'e:in1Vl'W~15fl11t1~ 11l.J~-:ii1m1'U ~er~ bb tl'W fa ti 1-b' bfl~ei-:i~ m bfl~e:i-:iiie:i fl6'l 
' ' I 

b ~eJ 1 m~~1~1:01'Um~~ rl1Vl'W~ 11 b "li'Wb~tld tl'U'l1'WneJ61~1'1tl'W'W'Vl~m zjeJ'W°ll6'ltl1~'Vl1'W 
""' 

~-:iti1~11l.Jf:i-:i-:i1'Wtl1~b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb6'l~ SHOULDER 

1"11~~-a K = o.roo + o.G>o IVlo + o.Ci'.o EVEo + o.l!Jo FVFo 

~ 
('1..rn.11"1111~ .rHh.n-W''W5) 

~el1't.!1t.Jf11'~bb'LJ1-!l'Yl1.:!'Vl&l~Wl1~~ ® 'lJ~~11'lln11bb'Yl'U 
~i1'~1'1lfl11~'1Vli'\91Wl1fl 
" 



-b-

m.ID -::i1u~ub'ia-::i 'Vlmtii'i-:i -:i1'W-M'W°ll'W1~ 1 V1ajtl1~1b1ti-:inmtl'W~'W1 ~b tl'W1~ btJtJ'IJ "il'W 1~fl11~V1'U1~ 
~eN m1 1~ ti 1mie:i-:i11-:i1~V111-:i-M'U1 'Vlaj"il~ bb611~~1 ti-M'W~e:i ti V1~e:im1~"11'U1~~1-:i I bb~~'Vl11ti1 ~b~~-de:i-:i11-:i 
ilm1fl1'\Jl°l~l°lru?1~u~6lle:i-:i1'?1~ bb~~i1.Ue:in1V1'U~1fi'l.Jfiu~1~ti 1-U'bfl~e:i.:i~m bl°l~e:i-:iije:in~ 'V!~mb ).:Jl°l'U bb~~ 1 ~ 

q q q d.J 

'V!~1tJ m1~11~i1.:i.:i1'W-M'W~.:i -:i1'U-M'Wb1ti.:i ti1 bb 'U1 'V!~e:i-:i1'U-M'W 1 'Vlaj~il~ rn~m.1~fllK1 tifl~.:in'U b ~ m'J e:i.:in'W n11 

1iffi'!IPl":i K = o.cro + o.IDo IVlo + o.IDo MVMo + o.mo FVFo .. 
m.m -::i1'1Jblil1~":i~bu~~'IJ 'V!mtiii-:i .:J1'Ub"il1~WbU~-M'Uvi'11'\J 1~tJ~'Vl1.:J"1l'UEJ1tJ 1'\J - fl~'IJ '\J·rnmru 

hlbn'U ® m~b~m tim1''U.:i1'Ub"il1~1~b-u~e:i1~.:ir1zj.:i~e:i.:i1.ub'Vlfl'Llfl~'U?f.:i . ~ 

1-tt'lil!Pl":i K = o.<£'11:: + o.G>!f: IVlo + o.G>o MVMo + o.IDo EVEo + o.G>o FVFo .. 

m.G> -::i1'1JN1'Vl1{1 PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.cro AVAo + o.IDo EVEo + o.G>o FVFo 

m.ID -::i1'1JN1'Vl1{1 SURFACE TREATMENT , SLURRY SEAL 

K = o.mo + o.G>o MVMo + o.mo AVAo + o.mo EVEo + o.G>o FVFo 

m.m -::i1'1JN1'Vl1-::i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.G>o MVMo + o.cro AVAo + o.G>o EVEo + o.G>o FVFo 

m.cr -::i1u~1t:1'1J'Llflel'IJ n'ilPI bfi'!'i:l.lb Vi~ n V1mtii'i-:i~1t1'W'Wl°l€l'W n11P1~1-U'b?l~m VI~ n zj.:i'\J 1~flB'IJ~1 ti 
IPl~bbfl1.:Jb'V!~flb6i'U'V!~BIPl~bbfl1.:Jff:l~b'V!~flfl~1bzje:i~&\~ (WELDED STEEL WIRE FABRIC) b'V!~m~e:iti(DOWEL 
BAR) b'V!~flEi~ (DEFORMED TIE BAR) bb~~1e:iCJ~e:i~1.:i I (JOINT) ~.:itl1~'V1~1tll°l11~11~i'i.:ibb~'W'iff'W 
l°l€l'Ufl~!Plb?f~~b'V!~fl'IJ~b1UJl°l€l?f~'V'l1'W (R.C. BRIDGE APPROACH) ~1tl 

1-tl'lillPl":i K = o. mo + o.G>o IVlo + o.m!f: CVCo + o.G>o MVMo + o.G>!f: SVSo .. 

~~ 
~· 

Ctnt1f1111.U J1:Sm,~u5) 
c'.i ci11..rW!11'~bb'U1.:i'V11'1V1Gi~'1vi1~~ (§) tJljtwi11'1JnTm vru 
'\J VI ti/ W 

~11~1~n1~~~V1•~~1n 
'II 



- rd -

I ~. .c::ill .c::!rt. ~ I ~ l:!i I .c;:f .::::t. W: 
m.~ .:11'Ll'Vlv':i~'U1EJ'Ll1flv'Lln ':i\;l ba·nn 'Vlflmbft~.:11uue:ivm VJ:i..n tim 'Vle:Jfl e:i'U m~ b?11m VJG'l fl 

6'1°1VJ-r'tH1'U1~'U1eJtl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \l1'U11\l1~'U1fJil1 
tj ~ W: .c:I Qi, W: ~ Q. ~ I CV 

fle:J'U m~ b?11:w b '1;161 fl \l1'U ~1~fle:i'Um~ b6'11:Wb VJ6'lfl11\l1~'U1ti'U1bb6'l~'U1b1rum~rie:i?1~'Vn'U 1'J:W'Vl\l\l1'U'UffWfl 

fle:J'Ufl~~ b?l~mVJ~ fl bb6'l~\l1'Ufle:J'Ufl~~ b?l~:w b VJ~fl~'U~iJ1tJ bb 'U'U bb6'l~Gl' flt;ru~-:i1'Uri6"1ti ri~-:in'U b °1i'U -:i1'Uum~'fl 
'II 

(MAN HOLD) vie:ife:iti6'11tJ 1 'Vl1Pl'WVl vie:ife:iti6'11tib 'V'JYJ1 bV'U~'U 

1iti~\;l':i K = o.m~ + o.lflo It/lo + o.@~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

'"· b .:11u lfl':i.:ia~1.:ifle:i'Lln~\;l ba~3J b V1~mbfl~.:11ub ~e:iun'Ll\;l~.:i VJmti~-:i ?l~'W1'Ufle:i'Wn~~ b?l~:w 
bVJ~fl bf11\l6'1f1-:i~1'U11flflel'Wfl~~b6'1~:wbVJ~flfl€16'1~'W1'U (R.C. BEARING UNIT) vimVJ~tJ:Wflel'Ufl~~b?l~:W 

"" 
bVJ~fl (R.C. BOX CULVERT) VJe:it1-:itl11m-:i6'1~1\lfleJ'Wfl~~b6'1~:WbVJ~fl bzjeJ'Wtl'W~~\lfleJ'Ufl~~b?l~:WbVJ~fl vi1 

1itia\;l':i K = o.mo + o.G>o It/lo + o.G>~ Ct/Co + o.mo Mt/Mo + o.l!:I~ St/So 
'II 

'"·"' -nu lfl':i.:ia~1.:i b'Vl~n VJ:w1ti~-:i ?1~'W1'UbVJ~fl~1VJfofl'Ub~'U-LJ'1:wi;itJ'U 1m-:ib VJ~n~1VJ-r'U~~~-:i 
u 1ff'il11Ii]1611-U ~ bb "ll'J 'U?I \l b?111'V'JYJ1bb1 \l?I \l b6'11l'Vl tJ b6'11 b 'Vl 'j~ fd!LJ VJ~el\l1'W bfl'j \lb VJ~ fl ~'W~ iJGl' fl't;f;l.! ~ 

'II 'II ' 

f1Gl1 tJ fl~\ltl'U bbl9ibll1'J:W~\l\l1'W~~~\l b6'11 bfl'j\l b VJ~ fl6'11tJG'i\l"lleJ\lfl1'j 1 'V'JYJ1~1 tJt:J~~ bb vl-:itJ1~ b 'Vlfdlb 'Vl tJ 

1itia\;l':i K = o.m~ + o.@o It/lo + o.o~ Ct/Co + o.mo Mt/Mo + o.li:'o St/So 
'II 

ti:'.~ .:11'L!fleJ'L!n~\;l l1i':i13J b vi~mbfl~fleJ'L! n~\;)fnW!flfleJ-:1 VJ:i..n ti~-:i -:i1tJ fleJ'Wfl~m?l~m VJ~ n~~nG'!Tw 
"ll e:i-:i b VJ~ ne:i e:i nm bbtJ nr\'1tJ'J ru\911-:iVJ1 fl"ll e:i-:i-:i1tJ~ 1 ti 'Vl1\l1~ 'U 1titl16l'W VJ~e:im fl1161l61D 1~ 'Vl 1tJtJ 1~ n eJ'U"lle:J -:i 
.d afqQ.I I tj Q.I I I~ 

b"lleJ'W 611\l:W?1ruru1bbtJfllil1tJbu'W1~\l1'UflB'Um~~-:inm'Jb'Vl1'W'W ., ., 

boH~\;l'a K = o.<L'o + o.G>~ It/lo + o.lfl~ Ct/Co + o.lflo Mt/Mo 

~ ---('\.nf.J~111\9ll .ri:ri'\.!1'\:J'U-6) 
"' 0 ~ "' d """ QJ.:=t. '-" 

f-:81munT~ib'll1.:i111-rnm-:imm1 <9l UffU\11 )1'1Jn1'm'l'l'U 
" ~11':i1'1Jm":i'5'-lvi1'Vlmn ... 
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- e<: -

= ESCALATION FACTOR 

= ~"lfil-a1fl1Hti~l.nfl~11 tl"llei.:ith::t VIA 1 'Ub~eiuvla.:i.:i1'tm~a::.:i11i1 
'II 

= ~"lfil-a11"11H'U~l.nfl~11 tl"llei.:itl-a::t VIA 1 ut~eiuvl ttllil6lfei.:it1-a::n11i1-a11"11 
'II 

= ~"lfil-a1f11~ti.iu~ 1'Ub~eiuvla.:i.:i1ubt~a::.:i11il 
Q,/ .c:t Cf d 51 4 d~ 

= lil"lf'IJ'a1f116lfb:IJ'IJ(Pl b 'IJblileJ'IJ'Vl b ulil6lfeJ.:J'l.J':i::n11il':i1fl1 

= ~"lfil-a11"111'fillilrieifi1~1.:i c'hh1:1.1t V1amta::~t:uu~> 1 'Ub~eiuvla.:i.:i1utt~a::.:i11il • 
= ~"lfU':i1A11'~1ilrieJ~~1.:i(l.1i':i1i.tL\lianLLl:l::~b:IJ'U~)L'Ub~eJ'UviLtl1i16lfeJ'1'1.J':i::n11il':i1fl1 • 
= ~"lfil-a11"11tV1~n 1'Ub~eiuvla.:i.:i1utt~a::.:i1lil 
= ~"lfil-a1fl1 m~n 1 ut~eiuvlttllil6lfei.:itJ-a::n11i1-a11"11 
= ~"lfil':i1f11L\liamLN'IJt~a'Livii:.Jil(Pl1 utJ-a::t 'Vlfl 1ut~eiuvifii.:i.:i1ubb~a::.:i11il 
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