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?1m'U~~'il~rie:i~1'1.:iVJ1e:i~t91VJ1~1irm1'U bb"1~~~nii'1fl':l11'il~M'e:i.:i1til1'um1~b~tJ'llffU'il1n ~11~1.:irie:i'U 
' " 
i, N'1t1~1.:iilV11!1~~t91Vl1':i'1CJ'UiilJflB'V'l'IJ'U1\9lbfl~fJ.:JCJ'Ul'11l.l1!e:icin11 ®,c:o::'oo 61!.'ll. ~il?lm'1"11-tl.:i1'U1~~ 
I " 

11?lmllmtici'U\?11 VJl.lV11e:i'ill?lvi~ buci'Umbb'111l-lbfi'U (9) tJ 11?lcii'.l't1~.:i1'm~~vi1.:i1'U~1~61qiqi1 "ii'1m'U ___ : ___ .A''U 'V'l~e:i~ 
'V'lirn.:i1'U-U't11-M~1V11rn ~ 1VJu1~'11 e:i.:i m~Vl1.:JV1"11.:i 1 'Wf11':ifl1t1fl~.:i1'U~1.:i b Vlmn e:i?111.:iV11e:i?1~'1"11'U m~~ru ru1 ~.:i bb~ 

I 'I QJ QJ 

1''Ub~JJ.:i1'U'il'Ubb~1 b?l1'il 11?lci~1't1~1.:i b ll'U~e:ie:inr111-U~1m~ci1 nrnl1ilm ~m 'l"l~.:i J1ir'Wmie:i~'U r11e:i~ 1 mi r11"1le:i~ 
ri1~1.:i bb"1~ri1~1.:i b 1"11'1Je:i.:i'V'lirn.:i1u-Uu~.:i_ ..... ·----~- ··--·--··· fi''W bb"1~ ~1u~ 1-:i M'e:i.:i1ue'.ll?l'1Je:iu 1 'Wmru~ bfl\9lfl11JJ b~ ciV11ci 

Vl1e:iffu~ b V11?1B'J bfit9l~'U'il1nm':l1-ti1ti ciu~\91.:in~11 1frh•n1~ b~CJVJ1ci,!u 'ii~ bflt9l~'Unu b~1V11!1~'1Je:i.:im~vi1.:iV1"11.:i 
' ' ' 

V11e:im~vi1.:iV1~1.:i bb"1~ b~e:itl':l~ 1ci'1lu'1Je:i.:ivi1.:i':l1'1Jm1 m~ii'ciV1i'.l'.:i~e:i?f 1irm1m6'1'111fff11':lflru~1''5~'U~1 ~ ?l':i. 
' "' 

o®om/ ~b<9lb 1

, "1-!lltJ~ (9)~ mf1{]1fl~ ~crbm1 m~vi1.:iV1m.:i?1.:i1'U~V1i'il~bbm '11 b ~m~m1e:i'U1'1JV11e:i~1.:i~qi qi1m~~ 
~ 

b Vl'U?IJ.Jfl1':i 

<9lh b~'UVJu1~'1Je:i.:iN'1't1~1-!l'il~M'e:i.:i'IJe:i\9l':l1ci6'l~b~ci\?l 
" " I cl I 

be:i.:ine:i'Uf11':iCJtJ'll 1e:i.:itl1~mt9111fl1 

v Q -=i. ddv o 
bb"1~\?111'il?lfJtJ?l.fl 1'1"1'1JfJ b Vll\J '11 .:J'IJfJ-!l?ltntJVIVI l'lfJ-!JV11-!11'U 

(9)m. n~1tl1m1fl11°i1-!11'Une:i?1¥1.:i 

ni1ufo ':l1fl1ri 1.:i1'U ri e:i?111-!l 1?11~ ?I 1?1':ln1':ltlfo':l1fl1 M'.:i':l~t11 'U.iJe:i (9).cr 'ii ~tl'1m 1 ill 'Un ':lru~ ri1.:i1'U 
' " ' ' ,, 

ne:i?111.:i"1 l?l"1.:iV11lei L ~~'li'U 

(9). i m':l'IJe:i b~m ~J.Jri1.:i1'U ne:i?111.:imJJ~ru ru1 bb t1t1tl 1m1fl11~d bU'UV11!1~'1Je:i.:iN'1't1~1.:i~'iJ ~M'e:i.:i b°1cin1e:i.:i 
" " " 

fl1CJ1'Url1Vlt!t91 ~o l'U UtJ~.:Jbb~l'U~~1't1~1.:i1~Gi.:J~ffU.:J1tJ-!11\9l?lt91Vl1CJ Vl1fl~t!rl1'Vlt!t9ld1tJbb~1~1'U~1.:J 1l.JiJi'1VJ5~ 
: 'U 'I 'U 

'il~b~cin¥e:i.:ib~m~~ri1.:i1'Une:i?1~1.:i'i11nN'11~1.:i1~~n~e:i 1 tJ Lb"1~mru~N'11~1.:i 'il~M'e:i.:ib~cim~'UA'U'il1n ~1u~1.:i 1-M'~11 
'U 'U 'U 'U 

~1.:i~ bU'UA~ruru11t1 L1cin b~tJ A'U'i11 n~1tJ~1-!l bt91CJ b 11 '1111€11 ~~nri1-!11'U'IJB.:i.:i1t?l ~e:i 1 tJ 'Vl1e:i 1 ~~fl b~'U'il1nV16"ntl':i~n'U 
'U QJ °"': 'U 

~qiqi1 bb~1bb~n1& 

h m':i~'il11W1rl1'UJW b~'Ub ~~Vl1eJ"1\9l bbi;'l~ f11':i~1 CJ b~'U b ~~Vl1e:i b1cin b~'UA'U'i11f1~1tJ~1.:J 1'11JJ b1e:i'U 1 'IJ'IJf)-!j 
I " 

~qi qi1 bb t1t1tl1't1~1m 1~ M'e:i.:i 1~fom 11?111'il?1e:iu bb6'1~ b ~'U'IJeJtJ'il1 n~1ii' n.:iutl':l~m rubrn~ 1-M~ e:i f11':i~lil11ru1'1Je:i-!l?f 1irn 
~ '" 

.:it1tl':i~mrub ll'W'Vii'itJ?lt91 
' 



- <9lri -

~1PJ':im':itlfo':i1f011 (?tml"h K) "il~~eJ-m:ivlvb~~uvlri1vi'Wl'l 111. 'W1'W bb~1b?t~"il1P11:1J.yjri1vr'Wl'l 11°l:uan 1ru1 'U 'U <>~ QI 

vi1eJmCJ1m~ci~rnnv!m:i.J11'1'1JmCJeJeJfl 1 tJ bl'lCJ"il~ 1.ff?11PJ':i'1leJ\IV11\l':i1'llfl11~1~1~u 111 'UoLJeJ <9>.<!'. 
I 'U " 

tJ ' ,, ""'1""' ., tJ"' 1"' }~bi1Vl\11'UfH)?l}1\lbb'1~~1'l}VI b'llfl'IJ?l~kY1bb 'IJ'IJ 11J}1fl] l'l 

1 t1m':i~"i11':iru1 b ~:i.Jvr1eJ'11'l':i1 mA1\11t1~1\I b Vim neJ?l~1\I 1 ~A1'W1Wl'l1:1.l?ll'l1 ~\l.Q. -,, 
P = (PO) x (K) 

tl1'1/!'U(?}b~ p 

PO 

11mA1\11'U\91€1V1tl1CJV11€111mA1\11m um1(?}~"il~M€l\1'11CJ1 ~e.j'fo"5'1\I ,, 
11ml'l1\11'Ll \91€JV1'l.hEJ~~-ru"5'1\ltlW:1J'111'1 V11m1f0111'11"5'1\l.:i1m um1(?} ,, ,, 
zj.:i-a~u 111 wKruru1 bb~'J bb\Plmru 

9 v v 
' ' ' 

ESCALATION FACTOR Vi~n\9118 ~ % bl'.1€1M€l\lb~:IJA1\11'Ll'll!1€l K 
' ' 

mm~:i.J ~ % bl'.1€lM€l\lb~EJn1'11.:i1'Ll~'Ll 

ESCALATION FACTOR K '11!11#\'"i11fl~l'l1zj\I bb U\11'11:1.JU'a~ bDVI bb'1~rr fl~W~\11'Llri €l?1~1\ll'l\ld 

d 
Vl:JJ1fl'VI @ {11'lJfl1fl1':i 

-:i1'l.!e:n'f11-a V1:1J1EJfi'll'i'1mA11 boli'Ll ~vi'1m1 h'lb~EJ'Ll h'lvm1u1~ 'll!'El~fl ~~fl V1€Jtl1~~:1J 
eJ'w..i..ij'UVJ{ vm ~b'liEJ:IJ ?11d1ml1 h\lmV111 A~\11?1~ h:i\11'U ~1 b ll'LlM''Ll bb~~ 1 ~V1mEJm1m1:1Jfi.:i 

(9).(9) 1 'Ww1bb~~mA11m1"ilufi.:iG11m:1Jwil1V1ti1EJ bb~1ll11:1Jfi'IV1~€l bb tJ~.:ibrn~-a~uu 1 ~w1mEJ1 'Llu~nru 

<9>.lv .J1~tl1'1J€l\1€111"l11U'a':i"iltJfi\lvl€l b:IJ'U-.iJ1'11!tJ18 bb~1lJ11:1Jfi\IWUUUWU1.f118b'LltJ~b1ru 
I , 

(9).Q'l 1~uuvi'ElV11€11~uumEJ\911.:i ., Vi~(?}'l/!~€1~\l'ElEJ1 'Llr:i1'Ll'1l€l\1€l1A11 b 'li'Ll vi'Eltl1ummfl vi'Eln1"11 
I I ,, 

?1181 ~w1?!1V11UbA~€l\ltl1ummfl mEJ'1€lw1 '1'1'1 

(9).~ V1.1-.11~u1ml1'1l€l\1€11A11"il'Ll{i-.lV11\11~u1mhrnEJ'Ll€lfl 
<9>.ct r:iq"Utl 1~n€lu~"6'1 bU'Ll~1V11umA11 bu'W1~ci1"U~~(?} nu€11A111(?!EJ M€l-l?1~1-lV1~€ltl1~n€lu 'W~€lllnum1 

ri €l?1~1.:i€11A11 ': bb\911ll11:1J{i.:i bA~€l-l..ij mVl1rnA~€l-ll'.1€l fl'1~'111mtJ1~n€luV11€l~(?} ~-l b 'li'Ll ~~v] bA~€l-lA€l:1J~1 bl'l€14 
I !U ii 

bA~'El-l~u'l.11 bA~ei.:itJ1ummf! ~(?}~:IJ '1'1'1 

<9>.b WMbVl11€ltJeJ11"l11 ~'Wt'l:IJ ~'W~fl vf1-.l"il1ffeJ11"111 b(?l81€JtJ1lJbfl'W Q1 b:IJ!Pl':i 
I 

1if~~-a i, K = o.M:lct' + o.@ct' It/lo + o.@o Ct/Co + o.co:'o Mt/Mo + o.Glo St/So 



- lvo -

'Vi:l.J1~Vi kl {11'1.!~'U 

ID.G> ~1'1.!~'U 'V!mti(i-:i f111'1Jl'l~'U m11Pi'n~u f111'U\9lel\9l~'U f111'1Jl'l'V!U1~'1.J m1bn~tJ'U\9lel\9l~'U f111'1Jl'l 

- m.1u\9leJ\9lbbtJ'U bzjtl'U fl'1€1'1 ~'Ufl'1€1'1 ~uiruJ1 ~'U'V11'1 ~-:i~t1-:i1-ii'bfl~t1-:i~m bA~t1-:i:Wt1n'1'lJ5llii 

~1'\l!-ru m111l! ~ u 1 Vf vim ti fl11ll (i._:i m 1i;il! ~'W'V! ~ei'Vl 11tJ'Vl~t11'6'1 l'I ~'W viii n 11 A1'U All A ru 6'tii u~'tl €1-:Jl ?f l'l 
I 'I 'I 'I 'I 

i.Tu 6J bb'1 :::iloff t1ri'1V1'1.Jl'li6m111ii 11l.l~-:iiJm1u\9l ell'! bb tlu 11'1 ti1 -ii' bfl~t1-:i~ m bfl~t1-:i:Wt1 nm ~t11V1'1~mmiii1'1.J1?11l.lvl 
' ~ 

nTVl'Lil'l 11 b '11ub~ti1fi'rn1urit16'11'1-:i11uuV11t1 b zjt1'1.J61l~'lJ1:::V11'1.J 

~ '1ii1Vf11l.lfi'1'11'U'lJ1::: b.fl 'VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 
I 

,MATERIAL, WNTREATED BASE bb~::: SHOULDER 

~off~t>l':i K = 0.6110 + o.G>o It/lo + o.~o Et/Eo + o.klo Ft/Fo 

kl.kl ~1'1.1~'1.!L~IN VJmtifi-:i -:i1ui;'l.J'1J'l.J11'1 b V1ajtl1m b1ti-:ifi'm uu.ffu1 vtbUm:::b'i'.itiu -;uu 1~fl11l.JVl'U1~~t1-:im1 
11'1 ti1u-dt1-:ii1-:i~:::V111-:ifru1 VJaj-;u::: bb"lll.l ~1 tii;u ~ti tJ VJ1€l m11'1'1J'U1\9l ~ 1-:i 1 bb~ :::m1tJ1 Vi' b~l.l-dt1-:ii1-:iiJm'jfl'J'U ~l.l 
Aru?fl.JU~'1Jt1-:ii!?tl'l bb'1:::iJoff eJ n1V1ul'li'TI'lJfiu~11'lti 1 -ii'bA~t1-:i~m bfl~t1-:i:Wt1n~ VJ1mb 1-:iAu bb~::: 1 VfV1mtiA11m1l.lfi-:i-:i1u 
' ' ::.J 

i;u~-:i -:i1ui;u b~ti-:i tJ1 bb m V1'1t1-:i1ui;u 1 VJaj~iJ~ m~ru:::ri~1 tJ fl~-:ifi'u b ~m'.Jt1-:i tl'l.Jf11'jtl \9l b"IJ1:::'W-:i'VI~ 1CJ'1Jt1-:i~1\9l 1?1~-:i bb~::: 
" ,, 0 0 

'Vlt1-:imu1 

bifatt>l K = o.~o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
"' 

kl.611 ~.1m1i11::':i::btl~'V1'U VJmCJfi-:i -:i1m-;u1:::1:::bu\9li;uvf11u 'j:::CJ:::V11-:i'1Jut!1CJ 1u - n~u 'lJ'j:::mru 
I ' " 

hlbilu iv ilfa(l.Jl?l'j CJmi'm1m-;u1:::wbUl'lt11l.l-:ifi'ii-:i~t1-:i1oifb'VIA'Llfloifu?t-:i 
' ' " 

"I"' ' 
b'11~1>l1i K o.~<i: + o.G><i: It/lo + o.G>o Mt/Mo + o.~o Et/Eo + o.G>o Ft/Fo 

d 
'Vi:l.J1~'VI 611 {11'U'Vl1{1 

i ~ 
611.G> {11'1J~1'Vl1'1 PRIME COAT , TACK COAT , SEAL COAT 

11f~l>l1 K = 0.6110 + o.~o At/Ao+ o.~o Et/Eo + o.G>o Ft/Fo ,.., 

611.~'11'W~1'Vl1'1 SURFACE TREATMENT, SLURRY SEAL 

11f~l>l':i K = 0.6110 + o.G>o Mt/Mo+ 0.6110 At/Ao+ o.~o Et/Eo + o.G>o Ft/Fo 

' .. 
611.611 '11'Wm'Vl1.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

11f~l>l':i K = 0.6110 + o.G>o Mt/Mo+ o.~o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

611.~ .:ij'WN1ti'W'WR e:iirn'il>l ba~:1.1 b 'Vi~n Vim CJfi-:i ~1fl'Ll'WR t1un11?l~1 off b?t1m VJ~ n zj._:i'\.J'j:::ne:iu~1 CJ\?\::: bbm.:i 

bVl~m?ft1V11€ll?l~bbm'1m\9lLVl~f1f1~1bzj€lll~\9l (WELDED STEEL WIRE FABRIC) bVl~f1b~€ltJ (DOWEL BAR) bVl~f1~\9l 
(DEFORMED Tl'E BAR) bb~:::'je:JCJ~€l~1'16] (JOINT) ~-:i1f1 vtVlll1CJfl11m1l.lfi.:JLb~'U~'l.Jflt1'1.Jf111?l L?l1mvi~n'U~b1rufl€l 

i ,, 

6't:::vnt1 (R.C. BRIDGE APPROACH) \911CJ 

1~at>l':i K = o. 6110 + o.G>o It/lo + o.611<i: Ct/Co + o.G>o Mt/Mo + o.G><i: St/So 
' "' 



- ®® -

' ,, 
I I 0 q Clit, d ICV c:!ll d o::t. C:C:ov 

m.ct' '31'1J'Vle:J':i::'U1 EJ'IJ1 Flil'Un':i"VI Lfl':i:i.J b Vlfm Lb fl:: .:J1'1J'Uil'W n 'V!m i:.m.:i 'VI ei fl eJ'W mVI b&'l';i:i.J b 'V!fl n 6'11m'lN 1'W';i::;u1 EJ 

tl1 (PRECAST: REINFORCED CONCRETE DRAINAGE PIPE) .. ntJ';i1{)';i::;'\.J1EJtl1fleJ'Wf1~Mb6'1~:1Jb'V!~f1 {)1'W\911\91fleJ'Wf1~M 
o::t. C:.: i ~ o::t. ~ I Q.I o::;i ..::., CC: d o::t. C:.: 

b&'l';i:i.J b 'V!fl m1{)1::;u1m.n bbfl::;'l.J'j' b 1rum\9lfleJG'l::;'WTW ';i'l:WVJ{){)1'W'l.JeJ'WnAei'W mM b&'l';i:W b 'V!fl n bbfl::;{)1'1.JfleJ'WmM b&'l';i:W b 'V!fl n 

~'W~il';i'\J bb uu Lb"1::;~ n~ru::;{)1'1.Jfl~1EJfl~{ltl'l.J b'li'l.J {11'1.J'lfo~ n (MAN HOLD) viei.reiEJ6'11EJ 1 VJ';iil'Wvi viei.rei EJ6'11EJ 1 'V'l.y;j1 
'U ' 

~ ,, i 
b U'l.JM'W I 

t-ifatl'J':i 
' 'U 

K :;;:: a.met'+ a.Imo It/lo + o.Glct' Ct/Co + o.Glct' Mt/Mo + o.Gict' St/So 

m.b k1'1J bFI ':i {!fl ~1.:i Fl il'IJ n ~VI La7m Via mbfl ::.:i1m ~ ei'IJ n'IJ VI~ .:i 'V!m EJ fi {) &'I ::;'I"! 1'Wfl eJ'W n ~M b6'11m 'V!~ n 

bfl';i{)6'f~1{)~1'W~1f1fleJ'Wf1~Mb6'11m'V!~f1fleJG'l::;'W1'W (R.C. BEARING UNIT) vJeib'V!~EJ:WfleJ'Wf1~Mb&'l~llb'V!~f1 (R.C. BOX 
"" i 

CULVERT) 'V!~i\'{)tl11fl'j'{j6'f-r1{1fleJ'Wf1~(9] b6'11m 'V!~ f1 b zjeJ'Wtl'WM~{JfleJ'Wf1~(9] b6'11:w b'V!~n vl1 b VJEJ'Ub1eJfleJ'Wf1~(9] b6'11m 'V!~f1 
I ii I 

o:::t. I V ~ .c:::l.::iCU 21 c;f Q..I 

bbG'J::;6'f{jf1eJG'l';i1{1eJ'WVl:Wfln~ru~AmEJflfl{)f1'W 

1-ifatt'l';i 
'U 

K :;;:: o.mo + o.Gio It/lo + o.Glct' Ct/Co + a.Imo Mt/Mo + o.klct' St/So 

m.rnl ~1'1J bFl';i .(lfl~1.(lb'lllfln 'V!m EJfi{) G'l~'W1'Wb 'V!~ n611'Vl1'Ufl'W b~'WoU1:Wtl'W'W bfl';i{) b 'V!~ n611'V!1'u ~!?l~{)U1 EJ 

li!';i11i!';i'1liJ!?l bb'lll'W~{) bm1 'l"lv:l1bb 'j'{j~{j b6'111Vl~ b6'111 VJ'j'VJm.1 'Vl1eJ{)1'1.JbA';i{)b'V!~n~'W~i1~n~ru~fl~1EJfl~{jfl't.J bb~1il 
';i'J:Wfi{){)1'1.J~\91 ~~b6'11 bfl';i{lb'V!~f16'11EJ?\{1'1JeJ{Jf11';ib '\"l.y;j1~1mJ~Mbb vf{)'l.h~bVlP!b Vltl 

lif~l'l';i K :;;:: o.klct' + o.Gio It/lo + o.oct' Ct/Co + o.klo Mt/Mo + o.cs:'o St/So 

Vl:IJ'J!?l~ cs:' .(11'W'1lfl'1.h'~'Vl1'W 
cs:'.ct' ~1'WF1ei'Wn~t'l 1:i.lnm111ambfl::F1ei'Wn~l'l\9111?1F1fleN 'V!mEJfi{j {)1'WAeJ'W n~M b6'11m 'V!~n~vfr1?\1'W 'lJeJ{j 

b 'V!~neiein:w1 bb~ nA'1mru ~1{)'V!1f1'1JeJ{){J1'Wt:J1 EJ Vl1{)';i~U1t1tl1~'W 'Vl1eiei1m';i'1lfl'l.l'j'~'VJ1'W'l.l';i~neiu'1Jei{)b zjm..1 ~{Iii 
~'lJ'lJ1 bbEJ n~1EJ Lovn~nuflei'Wn~M~{)n~11 b vhi!'W 

':1if~Vl';i K :;;:: o.cs:'o + o.Gict' It/lo + o.klct' Ct/Co + o.klo Mt/Mo 



_. 

- lvlv -

Q,I .c::t 't d 0 d.!SJ i/Q.1 Q,I Q,I '1 21 Q,I 0 3 "i" Q, d 

1PJ"ll'W':i1f'l:1'Vlf'l1'W'Jruwn3.1a1>1':i'VI b "llnt.Jaruru1 bb uuthu':i1f'l1 blPI lil1Pl'Vl1"ll'W b1P11:Jm::'Vln.:i'rl1ru"ll1:1 
' "iJ Q) cu 

K = ESCALATION FACTOR 

! It 

, lo 

Ct 

i Co 

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 

~"llii':i1f'l 1N'u'7lnf'lvf 11 tl"UeNtl':i::b 'VIA 1 m~ei'Wi'iri.:i.:i1'Wbb~a::.:i11PJ .... 

~"llU':i1f'l1~'1.J~lnf'lvf 'J 1 U°llelo!IU':i~b 'VIA i. 'Wb~eJ'Wvibu1PJ6lleJo!!U':i::m'JIPl':i1f'l1 .... 

~"llii':i1f'l16iib3.J'W~ b'Wb~e'J'Wi/ia.:i.:i1'1Jbb~i'1::.:l'JIPI 
~"llii-a1f'l16iib3.l'W~ 1m~ei'Wvibll1P1"lfei.:itl-a::n11PJ-a1f'l1 
~"llii-a1f'l11'6'11P1neia~1.:i c1:i.i-a1:wbV1amba::6liL:w'W~) 1'Wb~ei'Wvia.:i.:i1'Wbb~a::.:i11PJ • 

= ~"llii-a1A11'a1P1neia~1.:i c1:i.in:wb'Vlamba::6iib:w'W~)1m~ei'Wvlbtl1P1"11ei.:itl-a~n11PJ-a1f'l1 • 
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