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C9llv. b lJ'WVl'W 1V16lJB-:J ~ ';i'U"il1-:J "ii~ \?1 B-!!6ll B\9l';i1 tJG'l ~ bB tJ \91 bbG'l ~ \?1';i1"il?IB'U?!.fl1'V'l6lJB b Vl"il "ii ';i-!!'1JB-!!6'f tl1'WV1Vl \?1 B-:JV11-!!1'W 
'IJ 'IJ 

bB-:JflB'Wfl1';i~'W~B-!!U';i~fl1\9l';i1f11 

®rn. fl1';jtJ-r'U';i1f111°11-:i1'W ne:i61~1-:i 

1111tJ-r'U 11fl11°11-:i1'Ll n e:i 61~1\l\?11116117111111tJ-r'U 111°11~\l1~'U 1 'Ll oil e:i (9) .er Iii ~il'11111 m 'W mru ~ fi1-:i1'Ll 
'IJ ' ' ,, 

I 2.1 ~ ~ l::f 

flf)6'f';j1-:JG'l\916'1\lVl';iBb 'V'lll'(J'W 

(9). fl1';j6lJe:J b~'W b ~111°11-:i1'W ne61~1-:i m116"ru ru1 bb 'U'Uu-r'U';i1f111~d b U'WV1if 1~6lle:i-:i ~fo-.il 1\l~"iJ ~~e:i\l b~ tJ fl~e:J\l 
v v 'IJ 

.fl1tJ1 'Wfl1Vl'W\91 ~o l'W '11'U~\lbbl'l1''W~~-r'U'<()1-:i1~?i-:i11ern1'W\l1\9161\91Vl1tJ Vl1fl~'Wrl1Vl'W\91.Q1 Ubb!K1~-r'U-.il1\l 1d.li1~V15~ 
'IJ ' 'IJ 

"il~b~tJn~e-:i b~'Wb ~111°11\l1'Wne61~1-:i"il1n~11-.il1-:i1~Bnl'le 1 tJ bb6'l~mru~~11-.il1-:i "il~~e-:ib~tJm~'WA'W"il1n ~-r'U-.il1'l 1 Vf~11 
'U 'U 'U 'U 

"5'1-:i~ b ll'Wri6"ruru1~'U b~tJ fl b~'W A'W"il1n~-r'U-.il1-:i b\91 tJ b ~1 Vl~B 1VfVi'nl°i1\11'W6lJB-:i-:i1\9119\e 1 u Vl~B 1 Vf Vi'm~'W "i11fl'Vl~ nU';i~ n'W 
'U QI v 'U 

Q.J i.I I .o;i 

6'ft1Jt1J1 bb6'11bbl71mru 

®. fl1';j'W"iJ1';iru1l°l1'W1 ru b~'W b ~11V1~ei;:i \91 bbG'l~ 1111~1 tJ b~'Wb ~11V1~e:i b~ tJfl b~'WA'W"il 1fl~-r'U'<()1-:i171111b~e:J'W16ll6lle:J-:J 
'IJ 

ii't11 t1J1 bb 'U'UtJ-r'U ';i1f111~ ~ e:i-:i 1~-r'U fl1';j \71 ';i1"il ?f B'U bbG'l ~ b ~'W61le:J'U "ii 1 nG'\'1'11 fl-:J'Uu1~mru bbG'l ~ 1 Vf~ e fl1';j'W"iJ1';iUJ16ll e:i-:icl'1'11 n 
..: ',, 

-:J'UU';i~mrub ll'WVi~'W?l\91 
' 



- (9)~ -

6'1\9l'rn11'lH\J11f11 (6'1\9111"11 K) "il~~e:i-:ifl-:i~~1~~'\J~n1V1'W~ 11i:w1mb~1b6'1~"ilm~~n1V1'W~111 'WiKruru1 
'U "U . <u <u 

Vl~e:imE.i1'W1~CJ~b1m~m~1~'1JtnCJe:ie:in 1 LJ 1~CJ"il~ 1-li6'1\911"1l€1-:JVJ1-:111"1!m1~1~1~'U111 'W-ife:i ®.ct: 
" ' 

th~ b.flm1'W ne:i6'1~1-:i bb~ ~6'1\911vfl-tiil'U!Kruru1 bb 'U'U'l.J1'U11m 1~ 
'O iD iD 

1 'Ll m1'W"i111ru1 b l\i~'\11~€1~ ~11 fl1rl1'l1'U~1'l b Vim ne:i6'1~1'l 1 Vf l°l1'U1ru\911~6'1\911 ~.:i-d. -
" 

p = (PO) x (K) 

fl1'\ll'W~1Vf p 

PO 

11mri1.:11'U 1Yi e:iV1-t11 CJ'\ll~e:i11f111°l1.:11m ll'U.:11~~"il~~e:i.:1~1CJ1 Vf ~fo~1.:i 
" 

11mri1-:i1'U 1Yi e:iV1-t11 CJ~ ~1'U~1.:ith~~~ 1~ V1~m1m r11~1-:i-:11'Ub tl'U-:11~ 
" " 

zj.:11~'\J 111 'WiKruru1 bb~1 bbl'imru 
' "" ' ' ' 

K = ESCALATION FACTOR ViV!n~1CJ ~ % blJ€1~€1.:Jb'W~l°l1.:11'UV1~€1 
' ' ~ di ii .;::,! I di 

'\J1nb'W~ ~ % b~€1\91€1-:Jb1t.Jnf11-:J1'Ufl'U 

ESCALATION FACTOR K V111~"il1fl?l\9l°jzj-:JbbD-:J\911~LJ'j~b.flVlbb(;l::::~m~ru::::-:i1'Une:i6'1~1-:i~-:i-d 
" 

d 
'Vi:l.J'J~'VI @ .:11'Ue:J1fl11 

~1'We:nfl1~ V1mCJfi-:i~1mm'j b6li'U ~vi'1m'j h-:ib~t.J'U h-:i'Wtn'\J1~ V1e:iwn Viwn V1e:JLJ'j~~~ 
e:i~"il'UVJ{ ~m'Ub61it.J~ 6'f'jd1t.1t1'1 h-:imV11'j fl~-:i16'1~ h-:i-:11'U ~1 bll'W~'W brn::::1VfV1mt.1m1m1~fi-:i 

' 
®·® 1 '1"JVl1bbr;i~mfl1'j'\J11"il'Ufi.:16'11CJ b~'W"il1V1tl1t.1 bbl'ihh1~fi-:iV1~e:i bblJr;i-:i bb(;l~'j~'\J'\J 1'l"JVJ1mt.11 'W'U~bdru 

®· ® lJ'j~'\.J1'1Je:i-:imfl1'j'\J1'j"iJ'lJfi-:ivlm~'W"il1V1tl1 tJ bbl'ihh1~fi-:iw'U'ULJ 'j~LJ1m tJ 1'LI'U~b1 ru 

(9).bn 'j~'LJ'UvJe:JVl~e:J'j~'LJ'U?l1t.J~1-:J 1 ~~~'\11~€1~,:ie:i~b'U?i1'U"U€1-:J€J1fl1'j b6li'U vle:iLJ-r'U€11fl1131 vle:ifh61l 

mt.11'\"JVJ16'11V1fobfl~e:i-:iLJ-r'Umm\31 6'11t.1~e:i~1 i~i 
v v 

(9). ~ V11-:J 'j~'LJ 1tJtl1"1J €1-:J €11 fl 11"il 'U fi-:ivi1-:i 'j~'LJ 1tJtl1.fl1 t.J'U €1 fl 

®.ct'. G'f1'UDWfle:J'U~"iJ1blJ'U6'f1V1-r'U€11fl11 b~'W1~G'f1'U~~~fl'U€11fl1'j 1~t.1~€1-:J6'1-r1-:1V1~€JLJ'j~fle:J'U 'W-r€J~fl'l.Jfl1'j 
ne:iG'i-r1-:imfl1'j bbl'i1:1.h1~fi-:i bfl~€1-:J~ mV1~€Jbf1~€1-:JlJ€1 fl~~tl1mLJ'j~fl€J'U'\11~€1~ ~ ~-:) b 6li'U ~'\"J'Vl bf1~€1-:Jf1€1~'W1 b\91 e:i{ 

bfl~€1-:J?l'UJ1 bfl~€1-:JLJfomm\31 w~r;i~ i~i 
" 

®.b vi1-:ibVl1'je:i'l.Jmfl1'j ~'U~~ ~'U~n 'Vi1-:i"i11nmm'j 1~t.11e:i'Uhlbn'U m b~\911 

botl~\91~ K = o.l!lct'. + o.G>ct'. It/lo + o.@o Ct/Co + o.c('o Mt/Mo + o.@o St/So 
" 



- \vo -

.,; "" 
'Vl:IJ1\il'VI kl .:J1'W\il'W 

kl.@ .:J1'W~'W Vlmci~-:i fl1161Jl?l~'W 
Q.J 4 Q.I '":II. iJ' 4 -=I Q.J 4 

fl11~fl\il'W fl11'U\ile:J\il\il'W fl11'1J\i1Vl'U1\il'W fl11bflJ;'ICJ'lJ\ile:J\il\il'W fl11'1J\il • • 
- ti:iJ'lJ\ileJ\ilbbtJ'W b~B'W rorne:i\I ri''WAJ;'!e:J\I ri''Ll~'UJ1 ri''U'Vl1\I zj\l~B\11-llbA~B\l~m bA~B\lile:infft.Jl)ll~ 

i;i'1V11'U fl11tl:IJ ~'W 1Vl'VlmCJfld1:1J~\I fl11~l:IJ~'UVl~B'Vl11 CJVl~Bl ?f \ii ~'U ~iJ fl11fl'J'U fl:!Jfltl.J?f:!Jll~'IJ B\ll 6'f \ii 
'I 'I 'I 'I 

if 'LI 1 bb61 ~i1-tr eJ ri'1V1'U lil1fim1ti:1J 11:1Jif 'li1 fl11'U \ileJ\il bb il'W 1~rn1 off bA~eJ\I~ m bfl~eJ\151 eJ ni;i b VieJ 1 Vfl~fan ~1~1'U m:iJvl 

n1V1'U\il 11 b-d'Ub~m nrn1'U ne:i?f~1\lti'U'UVl~eJ b zjeJ'U'llm..h~'Vl1'U 

~\I d1Vf11:IJ~\I\11'U'Li1 ~ bil 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb61~ SHOULDER 

1.zla~1 K = o.mo + o.®o It/lo + o.w:'o Et/Eo + o.kto Ft/Fo 
'U 

kt.kl .:i1ui1ub~ti.:i V1:1J1 ti~\I \11'U~'U'V'U1\il 1 w;uthmb~ti\lnm ut1.fft11 Vf b ut11~b u tiu -~m 1Jlm1:1JV1m~~eNm1 ., 

b\il ci1 'U-deJ\111\11~'\ll11\l~'W1 VltY "ii~ bb61l:1JJ11 tJ~'U~eJtJ '\ll~eJf111\il'V'U1\il~1\l1 bb61~'Vl11tJ1 Vf b~:IJ-deJ\111\lil fl11fl1'U~:IJ 

Aru?f:iJli~'VB\116'f Iii bbi;i~ilieJ r\'1V1'Lllil1fiLJnll~1lilti 1 off bA~eJ\I~ m bA~m:We:ini;i Vl~e:i bb 1\IA'Ll bb61~1 Vf'Vlm tim1m1:1J~\l\11t1 • • 'i<.J 

~'Ll~\I \11'Ll~m~ t:J\I ti1 bb t11 Vl~eJ\11'Ll~'Ll 1 Vlaj~il~ n~ru~ AIK1 ti A~ \I nm~ eJu e:i\I n'Ll m1n Iii b61l1 ~~\!vim ti'VB\1611 Iii ~~\I bb61 ~ ., 
., 0 0 

'Vle:J\1611'U1 

1iia1wa K = o.w:'o + o.kto It/lo + o.kto Mt/Mo + o.klo Ft/Fo 
'U 

kl.m .:i1ub"i11~-a~bu1i1-Wu Vlmtifi\I \11m"il1~wb'Lilil~mr11LJ 1~tJ~'Vl1\l'Vt1ti'1ti 1LJ - n~u LJ1~mru 
1:iJbn'Ll iv n1m:1Jm timi''Ll\11'Ub"il1~1~biJ1?1eJ b:iJ\lrlzj\l~e:i\11.ffbviAuA.ff'U?J-:i ' ~ 

1.zl~~'a K = o.w:'<t' + o.@<t' It/lo + o.@o Mt/Mo + o.klo Et/Eo + o.CO>o Ft/Fo 

.,; 
'Vl:IJ1\il'VI 6T1 .:J1'W'Vl1.:J 

m.@ .:J1'WN1'Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

1-tl~m K = o.mo + o.w:'o At/Ao+ o.klo Et/Eo + o.®o Ft/Fo 

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

1.zla~-a K = o.mo + o.CO>o Mt/Mo + o.mo At/Ao + o.klo Et/Eo + o.@o Ft/Fo 
'U 

m.m .:J1'WN1'Vl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-tl~~'a K = o.mo + o.@o Mt/Mo+ o.w:'o At/Ao+ o.®o Et/Eo + o.@o Ft/Fo 

m.w:' .:J1'WN1 tl'W'W!OleJ'Wfl~~ bi:l~:IJ b'Vl~n VlmtJfi\1~1tl'U'UfleJ'U n~~~1 oUb6'f~:IJbVl~ fl zj\ILJ1~ ne:iuJ\'1 tJ~~ bbfl1\I 

b'Vl~m61'UVl~eJl?l~bbm\lmlilb'Vl~flfliK1bzjB:IJ~\il (WELDED STEEL WIRE FABRIC) b'\ll~flb~eJtJ (DOWEL BAR) b'\ll~fl~lil 
(DEFORMED TIE BAR) bb61~1BtJ~B~1\11 (JOINT) ~\ld1Vf'Vlmtim1m1:1Jfi\lbb~'U~'UfleJ'Ufl~l?lb6'f~:1Jb'\ll~fl'U~b1ruAeJ 
6'f~'V'J1'U (R.C. BRIDGE APPROACH) J\'1ti 

botlli'll?l'a K = o. mo + o.®o It/lo + o.m<t' Ct/Co + o.®o Mt/Mo + o.®<t' St/So 
'U 



- ®C9l -

I t' .c;::I.:::::., ~ lflJ ~I .c:\I .o::i.. d:OQJ 

m.ct' -:J1'W'Vle:J';i~'U1t:J'W1fle:J'Wn11?lbf;:i';i11b'Vl'G'lnbb'6'1~-:11'W'Ue:J'Wn 'VlmCJti\l mw1e:i'Um~b6'1".i1JbV16'1f16'11Vl".i'U-!11'U".i~'U1CJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \!1'U".i1\l';i~'U1CJtl1flffWn1~b6'11:WbVl~f1 \!1'Ul?l1\?lflffWn11?1 
.Qo W: t' ..:::::.. ~ I QJ .c:::::rl Q c;;: al .::::.. W: 

b6'f ".i:W b VIG'! m1\l".i:::itJ1 CJ'W1 bbG'l :::i'U ".ib 1ruG'l11?1 fle:J6'f :::i'V'l1'W ".i1:W'YM\!1'W'Ue:J'W nfl e:J'W ml?l b6'f ".i:W b Vl6'1 n bbG'l~\11'\.J fle:J'W ml?l b6'f ".i:W b vm n 

~'U~iJ".i'llbb uu bb6'1~~n~ru~.:J1'Ufl~1CJfl~\lrl'W b°li'W \11'\.JDe:J~n (MAN HOLD) vle:i1e:iCJ6'11CJ b 'Vl".i~'Wv'i vle:i1e:iCJ6'11CJb ~.W1 
'IJ 

btl'W~'U 

Hfm(?l';j K = o.mct' + o.klo It/lo + o.CO>ct' Ct/Co + o.CO>ct' Mt/Mo + o.CO>ct' St/So 

m.b -:11'\.J bfl';i-:Jf;:f ~1-:J fle:J'l.J n~l?l bf;:i~11 b VI~ nbb'G'I ~-:11'\.J b~ e:J'l.J tl'U l?l ~-:! Vl:W1 CJ fi-:i G'l~'W 1'\.J fl e:J 'U n11?1 b6'11m VI~ f1 

1m-:i6'111\!:01'U".i1f1fle:J'Wn1~b6'11:WbVl~f1fle:lG'l~'W1'W (R.C. BEARING UNIT) vJe:lbVl~CJ:Wfle:J'Un1~b6'11:WbVl~f1 (R.C. BOX 
"' 

CUL VERT) V1m'l-:itl11fl".i\!6'111\lfle:l'W n11?1 b6'11m VI~ n b zje:l'U rl'W~~.:Jfle:J'Wf111?1 b6'11mVl~n vl1 b Vi CJ'Ub~e:lfle:l'Ufl11?1 b6'11m VI~ n 
' ' ' 

bb6'1~~-:ine:i6'111-:i~tJViiJ~n~ru~fl~1CJfl~.:in'W 

boHf;:il?l".i 
'U 

K = o.mo + o.CO>o It/lo + o.CO>ct' Ct/Co + o.klo Mt/Mo + o.klct' St/So 

m.G'll -:11'\.J bfl';i-:Jf;:l~1-:i bVl~n Vl:W1CJtl\l G'l~'W1'WbVI~ n~1V1fofl'Wb~'WoLJ1:Wti'W'W bfl".i\lbVl~f1~1Vl~'U~l?l~\llJ1 CJ 

"il".i1"il".i61ltJl?l bb 'll1'U 6'1\l b6'111 ~-W1bb ".i\16'1\l b6'111'Vl CJ b6'11 b 'Vl".iVJ Pltl V1~e:i-:i1'W bfl".i\l b VI~ n~'W~i1G"l n'M'ru~fl~1CJ fl~\ln'W bb~hi 
'IJ 'IJ ' 

".i1:wfi-:i-:i1tJ&l1?1~\lb6'111fl".i\lbVl~nmCJ6'i-:i'1Je:i-:im".i1 ~-W1~1CJ~il~ bb vi-:iu".i~b'VIP11 'VICJ 

1-iff;:il?l';i K = o.klct' + o.CO>o It/lo + o.oct' Ct/Co + o.klo Mt/Mo + o.cs:'o St/So 
'U 

V11111?1~ cs:' -:i1u6lf'G'IU'a~'Vl1'W 
cs:'.ct' -:J1'Wfle:J'Wfl~l?l 11i-a111 b 'Vl~nbb'G'l~fle:iun~l?ll?l1\ilfl'G'le:J-:i 'VlmCJfi-:i \!1'Wfle:J'W n1m6'11:wb VI~ n~'!Xn6'11'U 'lJB\l 

b VI~ nei e:i nm bbt.J nr\'1'U1ru ~ 1-:iV11 f1'1Je:J\l\!1'U~1 CJ 'Vl1\l".i~'U1CJtl1~'W 'Vl~e:Je:J1fl1".i61l6'1U".i~'V11'WU".i~ ne:iu'lle:i.:i b zje:i'W zj-:iiJ 
... 

Q.I I .::;:,,I Q.J I I CV 

G'lt1Jt1J1bbCJffil1 CJ bu'W1~\!1'Wfle:J'W m~\il\l nm1 b 'Vl1'W'U 

boHf;:i~'a K = o.cs:'o + o.CO>ct' It/lo + o.klct' Ct/Co + o.klo Mt/Mo 
'U 



- bb -

~"Uu<J1~1~r11'W1ru\911:1Jlif \9l<J~i. .Unulil ruru1 bb uuu ~u<J1~,1~ :[l91~1~'W 1~mn<J~'Vl<J1.:1"W1ru"U~ 
'O W ID 

K = ESCALATION FACTOR 

It = ~"UU':i1~1~'1.J~b.f1~V(1\tl"l.IB.:ltl':i~b'VIA b'Ub~B'W~a.:i.:11'1..!bb~1il~.:11l91 
" 

lo = ~"UU':i1~1~'1.J~bl1~vi'11 tl"IJB.:ltl<J~b'VIA i. 'Ub~B'U~ btll9161fB.:ltl<J~n1l9l':i1~1 
" 

Ct = ~"UU':i1~1~b:IJ'l..I~ b'Wb~B'l..lvia.:i.:11'l..lbb~1il~.:l1l91 
., "' "" If b "' .=l ~I ti Co = l9l"U'U':i1~161fb:IJ'U\91 'Ubl91B'U'Vlbul9161fB.:I <J~n1~<J1~1 

Mt = ~"UU<J1~11'lifl9lrlBlif~1.:i (l~<J1:1Jb'Vi~mb1il~~b:IJ'U~) b'l..lb~B'l..l~a.:i.:11'1..!bb~1il~.:i1~ 
' 

Mo = ~"UU':i1~11lifl9lrlBlif~1{1 (l~<J1:1Jb 'Vi~nbb1il~~b:IJ'U~)i. 'Ub~B'U~blll9161fB.:ltl<J~n1l9l':i1~1 
' 

St = ~"UU':i1~1b'Vi~n b'Ub~B'U~a.:i.:11'Ubb~1il~.:l1l91 
So = ~"UU':i1~1b'Vi~n b'Ub~B'U~btll9161fB.:ltl<J~n1l9l<J1~1 
Gt = ~"UU':i1~1b'Vi~mbN'Wb~El'U~l!-.J~\9lb'Wtl<J~b'VIA b'Ub~B'l..l~a.:i.:11'l..lbb~1il~.:11l91 
Go = ~"!JUi1':i1bbN'Ub'Vi~m~a'U~l!-.J~\9lb'Utl':i~b'VIA b'Ub~B'l..l~btll9161fB.:ltl<J~n1l9l':i1~1 

OJ.cf _G;-1~1~ c::i1 I 

At = l9l"U'U':i1~1bbB!ifTI1il'VI 'Ubl91B'U'Vllif.:l.:11'Ubb\911il~.:11l91 

Ao = ~"IJU':i1~1bbellifVJmii b'Wb~B'W~blll9161fB.:ltl<J~n1~<J1~1 
Et = ~"IJU':i1~1b~~e:i.:i:[n<Jbb1il~'U~.ii'w611 i. 'Ub~B'U~a.:i.:11'Ubb~1il~.:l1l91 
Eo 

Ft 

Fo 

A Ct 

.... ...... _,! -· 

= ~"1JiJ<J1~1b~~e:i.:i'<ijn<Jbb1il~'U~.ii'w611 b'Wb~B'W~btll9161fe:i.:itli~n1l9l<J1~1 
= ~"1Ji:i11~1tl1~'U~b61f1il'Vi:IJ'Ub~1 b'Ub~B'U~a.:1.:11'Ubb~1il~.:l1l91 

' 
= ~"Ui:i11~1tl1~'U~b61f1il'Vi:IJ'Ub~1 b'Ub~B'U~blJ~61fB.:IUi~n1l9111~1 

' 
= ~"UU<J1~1vie:i~b:IJ'W\9lbf.l~'W i. 'Ub~B'U~a.:i.:11'Ubb~1il~.:11l91 
= ~"1Ji:i11mvie:i61ib:1J'l..I \9lbEJ~'l..I i. 'Ub~eJ'l..I~ btl ~61Jei.:it11~n1 l9111!011 A Co 

PVCt = ~"1Ji:i11~1vie:i PVC b'Ub~B'U~a.:1.:11'1..!bb~1il~.:l1l91 
PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"Ui:i11~1vie:i PVC b'Wb~B'U~bUl9161feJ.:ltli~n1l9111~1 
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