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1~'Vll?l ~ei.:i b ~'W'lJB'U bbi;i'1 zj.:IB1"il'Vl11~"il1mb '\lli;\.:i1 ~l?l b .lJ'WV1if 1Vi61J e:i.:i~~'IJ 41.:iVi"il~ #\' e:i.:i~ 1?1V11m~1 b U'W rn1 bB-:1 
• 'IJ 

rn11~'1Jbb'Vli;:l.:i1'~1?1bD'Wfl11bb'W~i1111~1~1"111~1'W1111"1ne:i'WJ'W ~~'IJ41.:i"il~~e:ibD'Wb'Vl~b~BU1?1 
'I q 'U q 

1°111~-r'IJ~l?l'lJB'Ubl?l1 61JB.:!~'Whi1~ fl11~'1Jbb~1.:!'\ll1bb'\lli;l.:i1~~~1~?i'qity1bD'W'Vlif1~61JeN~-r'IJ41.:1~"il~~e:i.:1~1?1'\ll1 

1'Wrn1~11"ilV11?1~e:i.:irirum'l'41'~~~1~?< tyty1d m~V11.:1Vlm.:i 1~J-r'IJ ~ l?l'lJB'U b 'Wf111~ bi1CJ'Vl1CJ11?11 

~ bn1?1~mbnl'i'1e:i~1.:i~?i.:im 1 Vi'~11"iJV11?1~e:i.:i 
iv. 'IJ))\?11bl°l~B.:Jilmfl~B.:!botl~1.:J 1 ~"il~bm'Wfl11t9l1bU'W.:11'W~1~?i'qity1d ~~Bl?l"il'W1~~ 

1~biJ1?1 

i\1l?i'm b m Vl b .lJ'W'Vlif 1~61JB.:l~~'IJ..ij1.:l~l?l'\ll1 bel-:1~.:l~'W 
'IJ 

rn. 1 m11ru~~f'IJ~1.:i'IJ!j'Li&i~1?1~t1Jt1J1~1.:i 
41.:i'lJl?l b .if b1'Wr1141.:ii;\1.:i'Vlil1"il'Wl°l1'U"il1'W1'W 

Ci'.. 1'wmru~~-r'IJ41.:ii1.n11~~"il~~e:i.:i'lJ1?1L.ifV1d~'W'Vl1e:i.n11~~'W11?1~1~?i'ruru141.:i m~V11.:1 'IJ ., ., 

'Vlm.:i"il~l?i'm~m1'Wr11.:11'W~i1e:i~ 'lJl?l LoU'Vld~'W'Vl1e:i.n11~~1~?i'ruru1Jmi1CJne:i'W V11ni1b 'Vl~mvi111?1 ~.:i"il~i11~1 'IJ ., ., 

'lll?l b .if b1'1.Jr1141.:iVi~1CJi;\1.:i'Vlif 1 

er. 1 'Wrn1frn1'Wr11~1.:ii;\1.:1V1i!1 ~1~?i'ruru1d 
er. (9) b 'W mru~~f'IJ41.:i'IJ n'IJ&i ~ l?l?i' ru ru1 m~'VI 1.:l'\llm.:ii1~'Vl5b~ CJ n~e:i.:i b1'W~~1CJi;\1-:i'Vlif1 

'U dJ v QI 

'lll?l b oU"il1 f1 b1'Wrl1.:11'W61JB.:l~f'IJ~1.:J 
'IJ 

er.rn rn1~n b1'W r11.:i1'W6Um~-r'IJ41.:i'll1?11.if b1'Wr11~ 1-:i~~ 1CJi;\1.:i'Vlil 1<\l V11n'IJ11f1fl';h~-r'IJ41.:i 
v 'U d.J 'U 

i1ww~'W'Vl1e:i.n11~~'W11?1~e:im~V11.:i'Vlm.:i ~1~?i'ruru141.:i~hJb~mn'Ub1'Wr11~1.:ii;\1.:i'Vlil1 m~V11.:1V1m.:ii1~V15 ., ., 

~"il~~n b1'Wr11.:i1'W61Je:i.:i~-r'IJ41.:i 6lll?l 1 i'Vld~'W'Vl1e:i.n11~m~?i'ruru141.:ii!'Wne:i'W bde:ii1 b1'Wb'Vl~e:iiii.:i"il~~n'll1?1 Loff 'IJ ., ., 

.<::!I. I 2.1 cJ I I i.I 

b.:l'Wl°l1"il1.:l'Vl"il1CJm.:i'Vlm 

b. oLJBfl1'\ll'Wl?l'Vl1Bb~B'W 161J~ni;:l11dn'IJ11CJ~~b~CJ\?l~'W 1 "il~ 1~n1'\ll'W1?111l 'W?i'tyty141.:i 'Vl1B 

?i'tyty1~1'1J1~nmbi;11bb~m& 



~ \l1'UnB6'1~1\l6'1:::'W1'Ubb'1:::vlff~ b~Nrl ~-;h{h.:i"il:::bbD\l"ii1CJ b~'Url1\l1'U 1Vfwi1:wvin1Vl'U~111 'W 
• q 'U 

..:::ii 21 O I ii' I d 
11CJ flT;m::: bB CJ~ bb'1 :::'1JB fl1Vl'U~fl11flB6'111\lVJ1\l'VlffN b'1:WVJ ® 

~1'U\l1'U na6'1~1\l6'1:::'W1'Ul"i'Ub~'UoLJ1:Wtl'U'U m1-'ii1 CJ rl1\l1'U"il::: bb 'li.:i"ii1CJ 1~~\l~ a 1 LJd 

~.<9l na6'1~1\lWtB&JBVJfl~'U 'W~B:WU'W1~~'U - '1\l 1Vf"ii1CJ1~ 
q 

I 21 21 JI 6}l/I l-19.J 
~.® flB6'111\ll"11'U'W'JB:W'W'U6'l:::'W1'Ubb'1:::1116'1:::'W1'U b'Vl"il1CJ b~ 

~.m na?1~1.:i111u'Ub~ 11CJfl11'1:::b~CJ~1Pi1.:i 1 'W~a:wm1~mb1Pi.:i.:i1'U~\l'Vl:W~ 
b?l~"il b ~CJ'U ~a CJ l"iTU ll1 'U wi1:w bb uu bb'1 :::~ ruru1vi fl'IJ 1::: m 11Vf"ii1CJ11?1 ., ., q 

cs:'.ct % 

cs:'.0% 

11:1.J ®00 % 

~. ~-r'IJ~1.:i"il:::~a.:i{)~m1 "il~vi1 bb'1:::~~~.:iu1m1D1~B\l'VlmCJ bb'1:::~ruru1ru"i111"i11~11D1111 'U ., ., 

W\1:1.Jm ~1Ji1'U fl'J:WVl1\l'Vl'11\l bb'1::: ~ 1:1.J bb 'U1Vl1\l'IJ nu~ fl11~~~ \l bl"i~B\l'Vl:W1 CJ bb'1:::~ t1J qi1ru '11Vl-r'U fl 11-<il' ~6/la:w 
mm bb'1:::\l1'U6'11li11ru't.Jlnl"1'1JB\l?i1'U11'1Jfl11 bb'1:::-r~16'11Vlfl"il ~\ll"itu::: m1:wm1ua.:i tl'WBu~.fi CJ bb vl\l'1J1 &i n1Vl'U~ 

'U ~ q 

11 b ~el b Vll"111:W6'1:::m fl bb'1:::1"111:WD'1B~fi CJl9iB fl11~qj"il1'1JB\lCJ1'U'W1Vl'U::: bb'1:::1"1'Ub~'U b vh b 'U'IJ~b 1t\J\l1'UnB6'1~1\l 

~11~1.:ia 1"il1 Vf ~-r'IJ ~1\l b ~ :w b~:w fl11~ ~ ~ .:iu 1 CJ bl"i ~a.:i'Vl:w 1 CJ bb'1::: ~ ru ru 1ru "ii 11"il 1 
'lJ 'lJ QJ QJ 

'Uam Vlila"i11flvi n1Vl'U~ 111 'W:w1mJ!1'UV1~a bb 'U1VJ1.:iLJnu~vifl~11111 'U1111"1 bb )fl b~m ~'W11"il:::vh 1 VI bn~ 
1"111:W'IJ'1a~.fiCJ~\l~'W 

' I ii' .::::.. ..::::i .:::I .::::.. I I 0 <C:1to I !V VQ..I 2.1 2.1 CV 0 

m "Jfl a ?111.:i ?1::: 'W 1'U 'IJ 1b1ruVJ:w6'I :::'W 1'U b~:w a CJ flB'U "ii::: m b 'U 'Wm 'Jfl a?! 11\l ~ "J'U "ii 1.:i wi a.:i"il ~VJ 1 
'U 'U 

d .::!ii d d ..::f QJ ~ CV 

6'1:::'W 1'W b 'U CJ\l'Vl'JBVJ 1\l b 'U CJ \l ~1:W bb 'IJ'U b'1'1JVJ Set/ oct-<9l 61l\l6'11:W11tl1'1J 'W1Vl'U fl'U 'J'JVJ fl°ll B\l CJ1'U'W 1Vl'U:::'1J'U 1~ 
q 

H®o-cs:'.cs:'.1~ Vl~BW11:Wvi~-J1~1\ltl1Vl'U~m:Wl"111:W~1bll'U 'W~B:W~\l~B\lWl11"il6'1B'IJ~bb'1D11\l~fl~1bVJBCJb'U6'1.fl1'W 
'lJ 'lJ q 'lJ 

~ bb ~\l bb 1\l bb'1:::'1J'1B~.fi CJW\'1B~'J:::CJ::: b 1'1Tvi'l -ff .:J1'UB~ 
'U 

?1:::'W1'Wb~:w?i1'Wvi b D'W 1:W Vl~a?i1'Wvi b D'Wb VI~ fl ~-r'IJ~1.:i"il:::~a.:i'<il1?1m1{aaafl'l11~.:i:wa'U 1 Vf n'll 
'U 

b~1V1if1vi"1Ja.:i~11~1.:i ru vi~.:i~11~1.:i"il::: 1Jlbb~.:i1 Vfvi11'1J m1{a~mfo?1:::'W1'W~.:ibD'W 1:W'wii;ie:il?l 1 m-li1fi~l?lb6'11 
'U 'U 

b?1:wa1:::~'U~'U t11bD'W1:Wl9ial"ia'U fl~wi 1 Vf t1a'U~1'Wvi b D'W 1:Waa fl '11Vlfo~1'Wvi b ll'W l"iB'W fl~Wt°lleJ\l6'l:::'W1'Ub~:w~.:i'Vl:w~ 
vim .U?i1'ULJ1:::fle:i'U 11D11.:i?1~1.:i 1 Vl&.l ~~'IJ~1.:i~a.:i'<il 1?1m1~aaafl 1 VI b ll'W?1:wu~°1Je:i.:i~-r'U~1.:i 

'U 'U 
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J(~ ail Q,I 0 Q..I' <V 

ti. .:J1'W11tJ'WblJ'W.:J1'W\911~N'IJ'lh~:i..nruD_ _____ ~(.fbb _______ .fl1i!Vl1.:J'Vl6'l'N:U~1'\JVl1?fqjqj1~fl'l"l'W 

rn\9l~mdeJ 1~-ruei'UiJ&l.:iut.h~:i..nuibb6'1 ~ b~'Wth~"il1.:i1191 'Vl~f) 1Jl-r'IJ eJ'WiJ&l:u1 fll"l ru~-r:oii'W\91~ 1 Vlvl16"qjqJ11~ 
1U q q d..B 

(9)@.lv 

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

1 'W mru~ ~ e:i.:i'<il191'Vl16{1u fl.:J1'W bbfl~~~ fl~11"l111 ~-r'IJ41.:J:U~~ eJ.:J'<il191'Vl11Vlbb'6l1b6'1~Wl1 tJ1 'W 
'lJ 

@:'.ct l'W ffu~.:ibb~l'W6'1.:J'W1ii 1 'W6"ruun bbfl~:u~~eJ.:J~\911 Vfi11 'VlVJ1bbfl~bb?f.:1?111.:i191fleJ\9l:U'Wtl1mJ1.flri'U~lnri1911iiri11 
v v ' 

bbnmru ffw.:i ?1m'W~~:u~neJ?1~1.:i'Vl~eJ'<il\9lvn6{1tl'rn1'W bbfl~~~ni1ri111 :u~l9i'eJ.:i1~W'Uri11:wb~'W°lleJ'U:u1n 
ii I iJ I 

m1:u1.:ifleJ'W 
'lJ 

~fo41.:iiJ'VlU1~'<il191'Vl11f;1tJ'W~Ul"lel'l"l'1J'W1\9lbl"l~eJ.:JtJ'W\911~ti'eJtJflrJ1 Iv ,@:'.oo 6/l. 6/l. ~iJ?f.fl1'1"l 1 -ti 
'lJ 

.:i1'W1~~ 1191tJbD'W1f;1 tJ 'W ~1'Vl~'Vl~eJ:u19lvi ~ b iJ tJ 'W ii1bb'6l11~ bn'W (9) tJ 1191 tJu'U (i.:i1m~iivi01.:i1'W 1911:w6" t1J t1J 1 

"i11'W1'W ~'W 'l"l~eJii'l"lu n.:11'1.J-LJ''IJ 1Vf6{1V1-r'Ub41V1ti1~'1JeJ.:imiivi1-:iV1m-:i 1'Wn11m'Urii1.:i1'W41.:i b'Vli11 ------------- ct 

neJ?f~1.:i'Vl~eJ?f ~'l"l1'W \911:w6" ruru1 ~.:Jbb~1'm~:w.:1TW:U'Wbb'6l1b6'1~:u b\9ltJ ~-r'\J 41.:ib D'W~ eJeJflrh 1 i~1 mMtJ1 tl'\J 
QI QJ 'U 'U 

J1:W'Wbtffm'l"l~.:iJ1:W'WV1cieJ~'W ~1eJ~1'Vlci ~161leJii ~141.:i bbfl~~1ci1.:ib1G'l1'1JeJ-:J'l"l'W'rn1'W-LJ''IJ~.:i _________ : ___________ ~'W 
bbfl ~~-r'IJ41.:i ~eJ.:if'IJ ~19l°lleJ'U 1 'W mru~ bnl9lri11ii b~tJV11 tJ 'Vl~eJeJD&l b 'Vl\91 a'W bn 1916ft''W:u1n m11 i1f;1 tJ'W ~~.:i nci111~11 

'lJ ' ' 

m1ii b~ tJ'Vl1tJtT'W :u~ bn\91.ff 'W tl'U b 41V1ti1~'1JeJ.:imiivi1.:iV1G'l1.:i 'Vl~eJ miivi1.:i'Vlfl1.:i bbfl~ b ~m.J 1~ btJ°lltJ'lleJ.:JVl 1-:i 
' ' 

11°llfl11 \911i!'W'tJ'Vltl'.:i~eJ6{1tl'n.:i1'WbG'l'll1Tifl111"lru~-r~ii'W\91~ Vi ?11.olvmn/rilv@lv 6'1.:J1'WVi <9l~ fl1fl~11"lil lvct~giJ 
miivi1.:i'Vlm.:i?t.:i1'Wi[;vi~:u~ bbm '1l b ~:w b&lii b~ eJ'W 1 'll'Vl~eJ ~1.:16" ruru1 mii~ b ~'W?t:w ri11 

v v 



- er -

(9). n116llm~'W b ~:wf11-:i1'W nali'l~1-:i~ 1:wtrru ru1 bb 'U'U'Li f'U11ri11~d b ll'W'Vlu 1~6lla-:ierf'U~1-:i~"il~;J a-:i 
.,., 'U 

b~t1n~a-:i.n1t11 'Wn1'Vl'W\91 ~o 1'W tl''U~\lbb~i''W~erfu~1-:i1~6'i-:i:wau-:i1'W-:i1\9lli'l\91VJ1t1 V11n~'Wr11V1'W\9ltl1 'Libb!K1 
'U ' 

erfu~1-:i hlii?l'Vl~~"il ~ b~tl fl~B\l b~'W b ~:Wfl1\l1'W nali'l~1\l"il 1n~11~1-:i1~B n~a 1 'Li bbfl~ mru~ ~11~1\l"il ~;Ja-:i 
'U 'U 'U 

b~tin b~'Wfi'W"il1 n~-r'U~1-:i 1 Vf er11~1-:i~ b ll'Wf1~ ruru1~u b~ti m~'Wfi'W"il 1n~-ru~1-:i 1\91 m ~1 'Vl~a 1 VfV!nf11-:i1'W6lla-:i-:i1\91 
\I \I 'lJ ru ru 'U 

~a 1 tl 'Vl~a 1 VfV!m~'W"il1nV1~ntl1~n'W~t1-Jt1-J1 bbi;;'1bb~mru 

' 
~- n1~~-;u1~ru 1rl1cu1 ru b~\J b ih1iivt~eJ'1 ~ bb'1~n11~1 EJ b~tJ b 'WiJvt~eJ b~CJ n b~tJflLJ'11n~~u~1~ ~ 1"-1 

'U 

b~B'W 16ll'llB\l61qjqJ1 bb 'U'IJU-r'IJ':i1fl11~ ~a-:i 1~-ru fl1':i~':i'Nli'IB'IJ bbfl~b ~'W6ll8'1.J"il1f1~1tl' n\l'IJU':i~:IJ1t1.1bbf1~1 Vf~Bfl1':i 
-W "il 1 ':itu1'1J a-:i 611-W n-:iutl':i~m rub ll'W~~'Wli'I \91 

' 

li'lmfl1':itlf'U':i1ri1 (li'l~':ifl1 K) "il~;Ja-:iri-:i~~':i~~'U~rl1'Vl'W\91111 vfobb!K1bli'l~"il~1:w~n1V1'W\91111 'W~ruru1 
'll 'U ru ru 

V1~a.n1t1b'W':i~t1~nf11~m:w1~6llt11t1aan 1 tl b\9ltJ"il~ 1-il'li'l~':i°llm'Vl1-:i116llm':i~1~':i~'U 111 'Wia (9).cr 

p 

p 

PO 

K 

= 

= 

= 

'U ' 

(PO) x (K) 

':i1mf11-:i1'U ~aV1tl1 t1V1~m1ri1f11-:i1m ll'W-:i1\9l~"il~~ a-:i~1t11 Vf erfu~1-:i 
'U 

':i1ri1f11-:i1'W~aV1tl1 t1~erf'U~1-:itl':i~:wf11~ V1~a':i1ri1roi1~1-:i-:i1'Wb ll'W\l1\91 
'U 'U 

~-:i':i~u11l'Wt1ruru1bblK1bb~mru ' ., ., 
' ' ' 

ESCALATION FACTOR VlVfn~1tJ ~ % bijaW1eJ~b~lJfl1~1\JVl~el 
' ' 

'U1m<W:w ~ % bna~mb~t1nf11-:i1'Ufi'W 



-~-

d 
Vlll'JVl'VI @ .:J1'Ufl1fl1'j 

~1'L!tl1fl1':i Vl111tJ{;i~~TeJ11°111 b-tl'U ~vl1fl11 h~b~tJ'U h~VW1'U1~ Vlel~fl ~~fl VleJD1~6Q11 
al'll~'U'Vl{ ~11b'Ub61iti11 6'11~11titl1 11~mV111 1"16l~1'6'1\9l 11~~1'U ~1 bll'U~'U bb~~1Vi'Vlmtil°l11m111fi~ 

' 
(9).(9) 1 'V'l~1 bb~~m1"111'l.J11"il'l.Jf;i~6'11 m11'Ulil1V1ti1ti bb~11h111f;i~V1~ei bb 'Li~~ bb~~1~'l.J'l.J 1 'V'l~1.fl1tJ b 'U'l.J~b 1 ru 

(9).~ '\J1~'Li1'1Jei~mm1'l.J11"il'l.J~~vlei b11'U"i1'1V1ti1ti bb~hh111~~1~'l.J'l.J'Li1~'\J1,rnti 1'LI'l.J1b1 ru 

®.rn 1~'l.J'l.JvJeJ'Vl~ei1~'l.J'l.J6'11tJ~1~ 1 ~~\9l'Vl~ei~~ei~1'U6'i1'LI'llei~mm1 b-tl'U vleitJ-r'l.Jmrnl"i vlein161! 

6'11tJ1'V'l~1?!1V1f'l.Jbl°l~m'Lif'l.Jmrnl"i 6'11ti~ei~1 .,~., 
v v 
0 "" 0 

®· ~ 'Vl1~1~'l.J1tJ'U1'1J el~el 1l°l11"il 'U tN'Vl1~1~'l.J1tJ'U1fl1 tl'U el fl 

®.ct ?l1'U'lh~fleJ'l.J~lil1blJ'U?i1V1-r'l.Jml°l11 bu'V'l1~6'i1'U~~\9ltl'Umm11\9lti~m6'1~1~Vl~m.h~flei'l.J'V'l~ei11 
tl'l.Jm1nei6'1~1~m1"111 bb~11h111t'i~bl°l~ei~~m'Vl~ml°l~ei~iieifl~~tl111Tth~fleJ'l.J'Vl~ei ~\91~~ b-tl'U ~'V'lv1 bl°l~eJ~ 
1"1ei11~1b~ei{ bl°l~ei~6'1rnl1 bl°l~ei~i.J-r'l.Jmml"l ~\91~11,~, 

'IJ 

(9).b m~bVi'11ei'l.Jm1"111 ~'Ubl11 ~'U~fl 'Vi1~"iJ1flml°l11 L\9lti1ei'UhJbn'U rn b11~1 

1-ila~':i K = o.kl~ + o.G>~ It/lo + o.G>o Ct/Co + o.cro Mt/Mo + o.G>o St/So 
'U 

' m.G> ~1'U~'U Vlmtit'i~ m1'1J\9l~'U rn1~fl\9l'U m1'l.J\9leJ\9l~'U m1'1J\9l'Vlu1~'U m1bfl~ti'l.J\9leJ\9l~'U m1 
' ' 

'IJ\91 - bl11'l.J\91B\9lbbti'U bzjffw 1°1'1eJ~ l°l'Ul"l'1eJ~ 1°l'U~'UJ1 l°l'U'Vl1~ zj~~ei~1-libl"l~ei~~m bl°l~ei~iieifl'1'LiiN'~ 
611Vl-r'l.J fl 11bl11 ~ 'U 1Vi'Vl111tJ1°11111fj~fl11bl11~'U'Vl~el'Vl11tl'Vl~el16'1 \91 ~'U ~iJ fl111°11'l.J1°111 

' ' fltu6'111'1J&l'lJei~1'6'1~tT'U 1 bb'1~i1ieiri'1Vl'U\9li6fl11bl11 1111~~i1m1'l.J\9leJ\9lbb il'LI L\9ltJ1 ibl"l~ei~~m bl°l~ei~ijein~ 
b ~el 1mli1111~1:U1'U~111~tl1Vl'U\9l11b6li'Ub~tJ1 fi'rn1'UneJ6'1~1~bl'U'U'Vl~m zjel'U61Jm.h~'Vl1'U 

"" v v 

Vi'~u1Vf'1111t1~~1'U'\J1~bfl'Vl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb'1~ SHOULDER 

1-ifa~':i K = o.mo + o.G>o It/lo + o.cro Et/Eo + o.klo Ft/Fo 
'U 
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kl.kl -:11'U~'Ub~~.:i VlmCJ5-:i -:i1'U~'U'1J't.n~ 1 V1ajtl1111b~CJ-:inm tl'U.fftAi~b'iJtta~b uCJu "il'U 1Ji'fl1111V1'U1~ 
~eJ-!lfl11 b~CJ1'U-dei-:i11-:i1~Vll1-!l~'U1 Vlaj"il~bb61l11~1 CJ~'U~eJCJ Vl~elfl11~'1J'U1~~1-:i 1 bb"~'Vl11CJ 1 ~b~11-dei-:i11-:i 
:Wn11fl1ufl11flru6'f11u~'1Jei-:i16'f ~ bb"~:W.ff ein1V1'W~1fi'\Jnu~1~CJ 1-llbfl~ei-:i~m bfl~ei-:iiJein" Vl~mb 1-:ifl'U bb"~ 1 ~ 

q q q d.J 

m.n CJ m11111115-:i-:i1'U~'U~-:i -:i1'U~'U b~CJ-:i m bb 'U'J Vl~ei-:i1'U~'W1 Vlaj ~:Wi;r n~ru~fl~1 CJ fl~-:in'U b ~eiu ei-:i n'Wn 11 

lifatlil'a K = o.~o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
'II 

kl.m -:11'Ublil1::1::bil~~'U Vl111CJ5-:i -:J1'Ub"il1~1~bti~~'U~11'\J 1~CJ~'Vl1-:J'1J'UEJ1CJ 1'\J - ni;ru '\J1~111ru 
1&.ibfl'U iv fibmll\911 CJflbi''U-!!1'Ub"il1~1~b u~ei 111-:if1zj-:i~ei-:i1-llb'Vlfl'Llfl.ff'U?t-!I 

• 'II 

lif~lil'a K = o.~~ + o.G>~ It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 

m.G> -:!1'UN1'Vl1-:i PRIME COAT , TACK COAT , SEAL COAT 

1-b'alil-a 
'II 

K = o.mo + o.~o At/Ao+ o.mo Et/Eo + o.G>o Ft/Fo 

m.m-:!1'UN1'V11-:i SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.klo Et/Eo + o.®o FVFo 

m.m-:!1'U~1'V11-:i ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.G>o Mt/Mo+ o.~o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.~ -:11'L!N1 ~'L!'L!f'lei'L!n~lil blil~ll b Vl~n VlmCJ5-:i~hti'U'U flei'U n~\91~1 oUb?f~m Vl~ n zj-:ii.J1~nau~1 CJ 

\9l~bbfl1-!!b'Vl~flb~'U'Vl~el\9l~bbfl1-:J"1~b'Vl~flf1611bzja11~~ (WELDED STEEL WIRE FABRIC) b'Vl~flb~eJCJ(DOWEL 
BAR) b'Vl~fl~~ (DEFORMED TIE BAR) bbG'l~1eJCJ~ei~1-:i 1 (JOINT) ~-:id1~Vl111CJm11111115-:Jbb~'Uft'U 

.:::ii ~ ~ ...::::.. !V 

fleJ'Ufl1\9lb6'f11lb'Vl"fl'U1bdtwfleJ?f~~1'U (R.C. BRIDGE APPROACH) ~'JCJ 

1-b'~lil'a K = o. mo + o.G>o It/lo + o.m~ Ct/Co + o.G>o Mt/Mo + o.G>~ St/So 
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I ~ .c::I Q ~ IG.I ~ I .:;.::ii .<:::t. W: 
m.ct' .:i1'L!'Vle:J':i~'U1a'L!1fle:J'l.!n':ilPlbiif':i1lb'Vl~mb~~.:i1'L!'Ue:J'Vm Vl:l.nf.Jfl.:I 'VIEl\PlB'Wmm6'11:1.JbVl!;lfl 

v v 

6'1°1V1-r'\H1'1..11~U1CJ'U°1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:!1'1..111.:!1~U1CJ't.!°1 
..:::I .::::i. W: al e:.::i., ~ ~ .::::i, ~ I IV 

\PlB'Wm~ b6'11:1.1 b Vl(;lfl .:11'Ul911l9l\Pl€l'U m~ b6'11:1.1 b Vl!;l m1.:11~U1CJ'U1bb!;l~U1b 1tu!;11l9l\Pl€16'1~'\"l1'U 11:1.l'Vl.:l.:11'!..IUB'l"lfl 

\PlEl'U fl~~ b6'1~:1.1 bVI~ fl bb!;l~.:11'1..1\Ple:i'U fl~~ b6'1~:1.1 b Vl~fl~'U~n~u bb urnbr;i~~fl~ru~.:11'U\Pl~1CJ\Pl~.:1 n'U b °tl'U .:11'!..ILJe:i~fl 
(MAN HOLD) vle:i~BCJ6'11CJ b 'V11#i''V'lvl vle:i~BCJ?l1CJ 1 'l"Jvih bU'U\?l'W 

K = o.mct' + o.\t:Jo IVlo + o.G>ct' CVCo + o.G>ct' MVMo + o.G>ct' SVSo 

m. b .:i1'L! 1fl-a.:ia~1.:iflv'Lln°ilPI biif~11 b 'Vl~mb~~.:11'L! b ~e:J'L!tl'L!lPl~.:1 Vl:l.l1CJfi.:i 6'1~'\"l1'U\Pl€l'Ufl~~ b6'1~:1.1 
bVl~fl L\Pl1.:!6'1~1.:1~1'1..111fl\PlB'Wfl~~b6'1~:1.JbVl~fl\PlB6'l~'l"l1'W (R.C. BEARING UNIT) vimVl~CJ:l.l\PlB'Wfl~~b?f~:l.I 

""' 
bVl~fl (R.C. BOX CULVERT) VIEltl.:!tl1 Lfl1.:!6'1~1.:!fleJ'Wfl~~b6'1~:1.lbVl~fl bzjeJ'Wtl'W~~.:iflffUfl~~b?f~:l.lbVl~fl vh 

K = o.mo + o.G>o IVlo + o.G>ct' CVCo + o.\t:Jo MVMo + o.\t:Jct' SVSo 

m.1111 .:i1u 1fl-a.:ia~1.:i b'Vl~n VlmCJi'i.:i ?1~'\"l1m V1~fl6'11V1-ruflm~'U-LJ'1:1.1fl'U'U 11"11.:i bVl~fl611V1-ru~l9l~.:i 
u1CJ"i111"i116llu~ bb "ll1'U?l.:i b?111'l"JYJ1bb1.:16'1.:i b6'111'Vl CJ b?111 'V11Vliaitl Vl~ei.:11'1..111'11.:i b VI~ fl~'U~n~fl~ru~ 

'U 'U q 

fl611CJfl~.:ln'W bb~1~11:1.1ii.:i.:11'U~l9l~.:i b6'11 Lf11.:i b VI~ fl?l1CJG'l.:i6llei.:i m11 ~VJ1~1CJ ~~ ~ bb vh'\J1~ b 'VIPlb 'VICJ 

beUiillPl':i K = o.klct' + o.G>o IVlo + o.oct' CVCo + o.klo MVMo + o.<i'.o SVSo .. 

<i'..ct' .:11'L!fle:J'L!fl'ilPI b~':i1:1.1 b 'Vl~nbbf;:l~fle:J'Llfl'ilPll911l9lflf;:le:J.:i Vim CJ ii.:i .:11'1.J fleJ'U fl~~ b?f~:l.I b VI~ fl~Vlfl6'f 1'W 

6lJEl.:I b VI~ mm fl:l.!1 bbCJ fl Fl1'U1 ru ~1.:IV11fl"ll eN.:11'!..leJ 1 CJ 'Vl1.:I 1~U 1 ml16l'U Vl~El€11 fl1 "56ll!;l'\J "5~'Vl1'UU1~ flBU"ll El.:! 

beU~lPl':i K = o.<i'.o + o.G>ct' IVlo + o.klct' CVCo + o.klo MVMo 
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K = ESCALATION FACTOR 

It = ~"lfii11f11~u~lflf1~1 l tl"lleJ,!Jtl':ig:b'VIA b'L!b~eJ'L!~a,!J,!J1'L!bb~'&'lg:,!J1~ 
lo = ~"l1il11f11~u'ilflf1~1 l tl"lleJ,!JU':i~b'VIA 1m~e:i'L!~bU~6lfeJ,!Jtl1::n1~11f11 

'II 

Ct = ~"11ii11f11~b3J'L!~ b 'L!b~eJ'L!~a,!J,!J1\Abb~'&'lg:,!J'J~ 
Q,I .ct Cl ti d'f .c:.t d Q 

Co = ~"lf'L!11f116llb3J'L!~ L'L!b~eJ'L!'VlbU~6lfeJ,!Jtl1g:n1~11f11 

Mt = ~"lfii-a1f111'a~rie:iaj1,!J (l3.i-a13Jb'Vl~mb'&'lg:~b3J'W~) 1ub~e:iu~a,!J,!J1'Wbb~'&'lg:,!J1~ 
Mo = ~11ii11Ft11'a~rieia~1.:ic'ta.i':i''UJL'lll~mba::~b~'U~)lm~ei'Uvlbtl~6lfa,!J\J7::n1~':i'1Ft1 
St = ~"lfii11f11b'Vl~n b'Llb~eJ'Ll~'fii,!J,!J1'1Jbb~t'lg:,!J1~ 
So = ~"lfii11f11b'Vl~n b'Llb~eJ'Ll~bU~6lfeJ,!Jtl1g:n1~-a1f11 
Gt = ~"l1ii-a1f11m~mb~'Llbjau~ll-!i'.l~ 1 'L!tl':ig:b'VIA b'Llb~eJ'Ll~'fii,!J,!J1'Llbb~'&'lg:,!J1~ 
Go = ~"lfiii1f11bb~'Llb 'Vl~m'jau~ll-!i'.l~ b'L.ltl1g:b 'VIA b'Llb~eJ'LI~ bU~"lfeJ,!Jtl-ag:n1~11191 
At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

= ~"lfil11f11bbe:iafJ'&'lcvl b'Llb~e:i'Llvf'fii,!J,!J1'Llbb~'&'lg:,!j1~ 
= ~"11ili1f11bbeJa~'&'l'VI 1ub~eJ'Ll~btl~611eJ,!J\J':ig:n1~-a1f11 
= ~11ii-a1f11bfl~eJ,!j:ij'n1bb'&'lg:u~li'ru'1 l'Llb~e:i'Llvla,!J,!J1'Llbb~'&'lg:,!J1~ 
= ~"lfU11f11bf1~eJ,!J:ij'n1Lb'&'l::u~li'ru'1 b'Llb~e:i'Llvlbtl~"lfeJ,!J'lJig:n1~-a1f11 
= ~"l1ii11191J1~'U~b6ll'&'l'V13J'Wb~1 1m~e:iu~a,!J,!J1'1Jbb~'&'l~,!J1~ • 
= ~"lfil-a1191J1~'LI~ b6ll'&'l'V13J'Wb ~1 1 'Llb~e:i'LI~ btl~"lfe:i,!Jtl1g:n1~11f11 • 
= ~"lfii-a1f11vie:itijb3J'Ll~1a~'LI 1 'Llb~e:i'Llvf a,!J,!J1'Llbb~ag:,!J1~ 
= ~"lfil-a1f11vie:itijb3J'W~1a~'LI b'L!b~eJ'L!~btl~"lfeJ,!Jtlig:n1~11191 A Co 

PVCt = 
PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"lfii11fl1vie:i PVC b'L!b~eJ'Ll~bU~6lfeJ,!Jtlig:n1~i1f11 
= ~"lfii11f11vie:im~nmu~,!jng:i'f b'Llb~e:iu~a,!J,!J1'Llbb~'&'lg:,!J1~ 
= ~"lfil11f11vim'Vl~nm.u~,!jng:i'f b'Llb~e:i'Llvf bu~"lfe:i,!Jtl-ag:n1~-a1f11 
= ~"lfii11fl1vie:i HYDENSITY POLYETHYLENE b'Llb~eJ'Llvfa.N1'Llbb~'&'lg:,!J1~ 
= ~"lfiii1f11vieJ HYDENSITY POLYETHYLENE b'Llb~eJ'Llvf bu~"lfeJ,!Jtlig:n1~11f11 
= ~"lfil11fl1a1alv.Jw1 1'Llb~e:i'Uvia,!J,!J1'Llbb~'&'lg:,!J1~ 
= ~"lfil-a1f11a1alv.Jw1 b'Llb~e:i'Llvf bu~"lfe:i,!jtl1g:n1~-a1f11 

Cu1EJfdl111il ri~u1-Wu5°) 
, 'II 

~eJ1\J1f.Jn1'SLL'IJ'N'Vl1~'V!'1'N\911f1~ @ 
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... 
(9). nT.iri'T1..nruV111°l1 K -:u1n~1P11 1P11&J6ln\'Jru~~1utl'u1 1m.U~1b'1'll~6lliJ11f111'6'f~na?f~1~'llm 

m~vi11~'\"l1ru6lltl 11MJ 1.U:o1u'IJa~tJ lvctrno btlmnru61'11 um1r\'1u1ru 
"" 

iv. m1r\'1u1ruV111°l1 K ~1'Vl1°'Umru~il~1una6'f~1~V1mtJLJ1~b.flV111&JatJ"l.u?fruru1b~tJ1nu-:u~~a~ 'lJ ., ., 

bbtl nf11na6'f~1~ bb~'1~U1~ b.flVl b Vfi~ b -:U'W\Pl1&J6" f1\'Jtu~'IJB~~1'WJ'Wbb'1~ b Vl6'f B~f1~B~tl'U6'f \Pl1m~ 
'lJ 

n1V1u~H 

rn. m1r\'1u1ruV111°l1 K n1'Vl'W~b mivil"liltJ&J rn ~1bb'VIU~vin~'WIPlB'W b~tl hlilm1iJml"l\'Jbb'1~ 
q 

n1V1u~ 1 i~"v11b'1'1J?f&J~ut1 (b'Li~CJ'U bVitJ'U) 1 Vf b tiu~m11b ~-:unau bbiil1~~111~'16l'l"lfil 'Li1"1run'Ul'i'1 b'1'1Jf1~~ 
'lJ 

ii' Q.I Q.I IS'~ 
'Vl'W1 b'1'1J6'fdJ'\"l'Wli'W'W 

~- 1 Vf~-:u11ru1b~'Wb ~&J'Vl~B'1~111"111°11~1u -:u1m11"11~~1''U{f 1~vi'1?f ruru11P1n'1~n'U~11{)1~ bdar11 K 
\I QI QI 'll 

m&J~IP116'f01'Vl1''U~1'W na6'f-r1~Ju 1 1 m~au~?i~&JB'U~1'Wiil°l1 b'Li~ tJ'Wbb U'1~1 LJ-:u1mh K 1 m~amtJ ~61!a~ 
LJ1~m~111"11mnn11 ~% -ffu1LJ 1~tJtl1bu'l"l1~6'11u~bn'W ~% &J1ri'1u1ru'\.J1°'Ub~&J'Vl~a'1~1°11~1mb~1bb~ 
mrue1~tJ1lif1~ ~% bb1n1Vf) 

er. 1umru~~1'U{f1~ 11i6'f1m1flvi'1m1na6'f~1~1Vfbb~1b6'f~-:u 1P11&J1~tJ~nm1u?fruru11~mtluf111&JN~ 'lJ ., ., 

'lla~~1''U{f1~ 1°11 K m&J6'f\Pl1~1~ ., ~-:u~tl1&J11mum1r\'1u1rur11~1u 1m.Ur11 K 'lla~b~au6'f~V!1tJ 
'll cu I 'I 

m&Jm~?lt1Jt1J1 'Vl~af0\1 K '1lB~b~au~?i~&Jarn1u-:u~~ bb~1bb~11r11 K ~11~-:u~ilr11uatJn'i1 
b. m1~1m~mb~'1~~1~ 1 Vf~1tJr11{)1~ ~1'W~~1''U{f 1~vh 1~bb~'1~~1~ 1P11&J?f ruru11 '\.Jnau6'11u 'lJ ., ., 

1"11~1'Wb ~&JV1~ar11~1'W'1~'1~ ~~-:u~r\'1u1ru 1~~a bdavi11'U~6lliJ11f111'6'f ~na6'f-r1~ ~~tl1mr\'1u1ruV111°l1 K 
q 

"lla~ b~au~6'i~&Jarn1u~1~i!u 1 b tJu~ bb tlua'Wbb~1 bdar\'1u1rub~'Wb ~&J 1m Vf'llavi'1 f111&J1P1 n'1~ b~a~m1b~'W 
n'U611urn'U'\.J1~&J1ru 

d 
('1~6lla) 

('W1tll"l111~ 
q 

Jl~'W1~'W5) 
'lJ 

d 
(~N6llB) nr 

('W1~6'f11tU:O.fl1tW 
"" 

'Urubb~&J) q., 

d vv ('1~6lla) '\"ltl1'W 

('W1~6'f11'W1'11°1Pltl bbn1m11) 

d ~ ("1-!!'lJe:l) 'l"Jtn'U 

( 'U1~ flt]\'Jt\J1 l"l~~mbf11Pl~) 



beim11':ibb'W'UVl1alilruru1ilei m.G>G> (~u1n G>G>) ., ., 
' ' 

\;11:ulilqiqi1Vi \;ln.@/_ ____ ~ ___ /m<fi>b ~.:i1uVi ________ ~~--rrnri_~Jn_a.'!.t __ ~~~------

bb uu bb~'Wi11mh~"U161ii~'W~'l1'Wriei?1~1'1 ~er-ru%1'l"il~~m~~v11bb'1 ~~~~'lmiiii~ l")'jlJ_ 
'IJ 

0 u ~ 

lil1'Wn.:J1'Wbb"!.11.:JVl1.:J'Vl~1.:J\;11n'VI G> n':i:UV11.:J'V1~1.:J 

u d 
aruru1b~"!.IV1 ., ., 

!II 

~fl1'1.Jfl:U.:J1'lJ .. ' 
!II' !II 
~'l11EJ~fl1'1.Jfl:U.:J1'lJ .. .. ' 

\;l.'th:u:::i.b.:i ei.bi'.iel.:i lil.\;11n 

!U ii' I 0 Q..I .o::::tt. I 

~1'1~'W?f1'W"il1n~ '11'1..l~ei~~'l..leJeJ'l..l 
' 

®m,b<fo,ooo_- 'U1'Vl 

'l.J1'1?111~~n'l..lm 1"U~?f1'j b 'Vl';i. o~-®giJ® b-®cf<S'.~ 

b 'Vl';i. ori-®~mri-~<S'.g))g)) 

b 'VJ'j?f1'j _ 

b'Vl';i. ori-cf~giJ-~~bb 

~ii1~ b ~(91 ~-ru%1-:i"il~~ei-:i~~v11i11m.h~"U16"ii~'W~~'lni;i 11bb'1~~~~'li11~"1Jm~1~uei ~nr;J1 
(~u\ha~hl1b~u~1V1i!.:iaeia"!.l11) ru "il~b~i1~'Wbb'1~"il~i'W?1~6Uei'l'l1'Wrim'f~1'lei~1'luei~ ~ 

' ' ' 
b 1J'Wern1~'1.J~"il ~~~~'! bb'1~ ~1 b i1'1.Jm'j1~bbiff1 b?f~"il riei'W'1'1iJeiv11'11'W 

'IJ ' 

~.<S'.o x <S'..~o blJ\9l'j 

"U~ 1~~1~er1"11u1"1i1'11'1.J 
' 'IJ ' 

... ' ... 
e..111"il1'1 
'IJ 



beJn'61T~bb'L!'UVl1t1fl'ruru1ifo m.G>m (~u1n G>lfl) ., ., 
~ d I 

~13.1'61tyty1'Vl ~n.G>/ ____ r;;9 ___ ./lfl&'.bb i;i~1uili _______ J~~--l'Ulfl_~_(l'W'U ___ ~~-«-------· 

bi e:iu 1 "ll nTH'61'L!e:J bb~'L! nT~'Vi'1~1u 

.f11~ b 'Wfl1Vl'W\911~ ~~ b 16'11 ________________ ~ ______________ 1'W tl''Ut1\9llil1 n1'W~.:J'W1~ b 'W~11J11J1~-r'U41.:Jlil~~B.:J~\9lvl1 
bbt.1'Wm1v11.:i1'W ?i.:i 1 Vf e'.!1141.:i~111i1?f B'U bb~~ bbN'W m1v11.:i1'U~.:in6l11~m1~fo1"n1~ b i1'W"llB'U1i11ne'.!1141.:inB'W~.:ilil ~~.:iilB 

'lJ 'lJ 

vhnu1~ 

bb~'W m 1v11.:i1'W Iii~~ B.:J bbG'i \91.:J~ 1 ~'U~'W ~ ei'W bb~ ~-d1 .:in m~lil ~v11.:i1mb~~ ~11~m1~1~~ 11J11J 1 b Vf fl1'U ~1'W 
o/i'\91 b lil'Wbb~~b U'W 1 tl1~ L\91~.:J1'W~.:J'Vl~\91~ B.:i bb~1b?l~lil'U~'U'rnl.m~1'Wn1Vl'W\91b1m"1Jei.:i~ruru1 

'lJ ...... 

b 'W mrui1fl11U'il1 b lJ 'LI~ ei.:i'l.J-r'U bb~'W m1v11.:i1'W b 'W 1~Vl11.:i f111vl1.:J1'W e'.J-r'U ~1.:J ~ B.:J b?l'W B bb~'W f111vl1.:J1'W 
'lJ 

~tJ-r'U b Vl~ bbne'.J--J1~1.:i b yjB b Vlfl11~ b i1'W"llB'UtlB'WVlf1fl~.:J 
'lJ ' 

OJ I OJ 

~111i11.:J 
'lJ 



be:ina1~bb uuVl1a~ruru1'li'e:i lD.@<r (~u1n @er) ...... 
Q.I d QI d Q 
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Q.I .dil .c:::i I 11 CV Q.I .J'.dil ~ I .d Q.I d 
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