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\?l1d.Jml?l1~1'W md.J'\111\!'V!m\! bbG'l::: ~1d.J bb 'W1'Vl1\!tl i]u~ m1~\9l ~\! bl°l~e:i\!'V!m CJ bbG1:::61' t1J ty1ru611V1-r'U m1"5' \916/le:id.J 

ti'W 'WbbG'l :::\! 1'WG'l 1u11rutl1fl 1"1"118\16'11'W 11"11m1 bbiil :::-r:o1G'l1V1n "ii zj\!l°l ru::: m1:w m 1\1 e:i\! ti''W e:i u&'i.il tJ bb 'Vi-:1"111 &'\ r\'1V1'W \9l 
'I.I ~ ' 

11b~e:i1 Vll°l'd1:WG'l:::\9l'd fl bbiil:::l°l11:Wtlii!€1\91JltJ~€l m161'ru"il1"11€l\!tJ1'W'W1'V!'W::: bbiil:::l°l'Wb~'Wb vh b 'W'U~b 1tl.J\!1'Wri€1G'l~1\! ., 

~ 11{) 1\1e:i1'<il1Vf~-r'U{)1\1 b ~ dJ b&'i:w fl11&1\9l~\!U1 tJ bl°l ~€1\!'V! dJ 1 tJ bbiil::: 61ruru1ru '<il 11"il 1 cu 1\.1 QJ QJ 

'W€lfl b'V!iie:i"i11fl~ n1'V!'W\9l 111 'Uml?l1Ji1'W'V!~e:i bb 'W1'Vl1\!tll]u&'i~flci11111 'W1111°lbb )fl bde:i b ~'W11"il:::v111 Vf bn\91 

l°l'd1:WtlG1€1\91Jl tJ ~\!:ff 'W 

G'l:::-w1m~d.J~1'W~ b ll'W 1il 'V!~e:i6'11'U~ b tJm 'V!~fl ~-r'U{)1\!'<il:::~e:i\!~\9l m1~e:ie:ie:i ml16'i'l:we:i'U 1 Vf ti''U 
'I.I 

b {)1V1tl'1~"1le:i\!~11{)1\! ru ~zj\!~11{)1\!"il::: 1~bb{)\! 1 Vf'Vl11'\J m1~e:i~mfoG'l:::-w1'Wzj\! b tl'W 1il l?lii!B\91 1 m-if1fi~\9lbG'l1 
\I l\J I I 5V 

bG'ld.Jm:::~'U~'W ll1bll'W1il ~e:il°le:i'Wfl~l?l 1 Vfti8'U6'11uVi b ll'W 1ile:ie:ifl ?f 1V1fo~1'WVib ll'Ul°le:i'Wfl~~"1lmG'l:::-w1m~dJVi\!'V!:w (9\ 

~ffi -if ~1'Wtl1:::fle:i'U 1fl1\!G'l~1\! 1 Vl:U ~-r'U..ij1\!~e:i\!~\9lm1~e:ie:ie:ifl 1 Vf b ll'WG'!d.JU&'i"1le:i\!~-r'U{)'l\! 
'I.I 'I.I 

G'l:::'W1'Wb ~CJ\! 'V!~€J'Vl1\! b ~ CJ\!zj\!~fo{i'1\!~\91G'l~1\!:ff 'W ~fo~1\! b tl'W~1CJ~€18€lfl b ll'W G'ld.J'U'1i"11€l\! 
'I.I 'I.I 

~-r'U{)1\! 1'Wbde:i1~v'hm1G'l~1\!~\!ne:iG'l~1-:i~1d.Jtl1:::ml"ldbG'l~"il btl\9lm1'<il11'<il11~bb~1 
'I.I 

~ 
('U1cm11~:S~1~'Ufi) 

~ehi.r:it11111LL'U'N'V11.:t'Vl'1~.:im~~ (9) 'l15'U°1111'llll11LL'Vl'!J 

~i1~1'llf\1~~.:i'lt1i'vwnn 
'II 



-m-

ri. .:JTW'j1tJtlb.U't.NTwm:i.m.Jth~:w1rull ______ ~~b-/-·m:wvrnV1~n.:ilil~-rt.Jv1161qiqi1~n~'U 
rnl?l~mdB 1~-rue:i'UiJ~.:Jt.Jth~:w1tubbJ;1 ~ b~'Uth~~h.:111?1 Vl~B 1~-rt.J B'UiJ~liJ1 fl fl ru~~:O:W'U~~ b Vfv]161ruun 1~ cu 'I 'I ~ Q.I Q.I 

(9)(9). (9) -------------------------------------------------------------------------------------------------------------------

(9)(9). ® -------------------------------------------------------------------------------------------------------------------

(9)(9). bfl -------------------------------------------------------------------------------------------------------------------

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

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

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

b 'U mru~~ B.:!~l?IVl11if TWfl.:!1'U bbJ;1~~~n-B'1 f\111 ~-rt.J41.:Jlil~~ B.:!~l?IVl1bVfbb~1b61~Wl 1tJ1 'LI 
'lJ 

~ct 1'LI Ut.J~.:Jbb~1'UJ;1.:J'U1:W b 'U61'ruru1 bbJ;1~1il~l'i'B.:!~l?l b vrm '\l'JvhbbJ;1~bb61.:J6111.:i~i;iB1?11iJ'Utl1m.JlnritJ~b.f1flm:Wf\1'j 
v v • 

bbnmru Bil.:i 6'fm'U~~:u~nB61~1.:iV1~B~1?1V11611tl'n.:11'U bbJ;1~~~n-&1m11 :u~~B.:i1~~t.Jri11:wb~u"1leit.JliJ1n 
ii I ii I 

i:J111il1.:JflB'U 
'IJ 

~~tJ41.:iiiwu1~~1?1V11'jtitJ'LliltlrieJ'~6lJ'U11?1bfl~B.:itJ'U~1ili1Btifl11 ®,~oo 6/l.6/i. ~i161.n1~1i 
.:! 1'U 1~~ bl?l tJb {J 'LI 'j t1 tJ 'U iJ1 Viii VI~ B Iii !?I 'VI~ b ij tJ 'U :W 1 bb'111iJ bfl 'U ® lJ fa tJ U tJ ~ .:Jl 'Ub~:W vi' 1.:11'U ~ 1:W a qi qi 1 

"il'1'U1'U - fl'U ~~B:W~U fl.:!1'UoLJtJ 1Vf6f 1V1~t.Jb41V1i11~6lleJ.:J fl1:W'Vl1.:J'Vlm.:i b 'U fl1'jfl'Jt.Jfl:W.:!1'U :il1.:i b'Vl:W1 
------------- 'I 

nB61~1.:iV1~B61~~1'U m:w61ruru1 ~.:Jbb~1'm~:w.:11'Ulil'Ubb'11b6'f~lil 11?1ti~-rtJ41.:ib.lJ'U~BBnrh1i"ii1m~ti1ntJ 
QJ QJ \I \I 

J1irm ~m ~~.:iJ1iJ'UV1ci B~'U rl1B~ 1 Vici ri1sdB:w ri141.:i bbJ;1~1°i1ci1.:inm6lJB.:J~Ufl.:J1'UoLJtJ~.:J _________ : ___________ fl'U 

bbJ;1 ~~~t.J41.:i~B.:!~t.J ~1?1"1lBtJ b 'U mru~ bfll?lfl11:W b?f tJVl1 tJ Vl~BB'U~ b VI~ eJ'Ubfll?l~'Ulil1flfl1'jb i1ti tJ'U iJ~.:i nci 111iJ11 
'IJ • • 

m1:w b?f tJV11mT'U:u~ bnl?l~'U nt.J b:il'1V1i11~6lJB.:!fl1:W'Vl1.:JVlm.:i Vl~Bfl1:W'Vl1.:J'Vlm .:i bbJ;1~ b ~Bt.l 'j~ btJ"1ltl6lleJ.:J'Vl1.:! 
' ' 

'j1"1lfl11 m:wtl'tJV1U.:J~Bii11tl'rn1mi;i6lJ16m1riru~-r~:w'W~~ Vi 611.o®orn/ri®(§)® i;i.:i1'LIVi (9)~ mn~1ri:w ®ct®!nl 

m:w'Vl1.:iV1m.:161.:11'U~'VlBlil~ bbfil. 6lJ b ~:w b~:W b~eJ'W 16lJVl~B11.:i61ruru1m:w~ b ~'U6'f:Wfl1'j v v 

»iV 
{ <.:. . ., ') 
't.m.lf'\111® fl'1J'U1V'l'\.Jli 

~el'1mEJrnm'1rN'Vl1~'V!~~~m~~ Ci) 'll~llii·n·um~bb'Vl'IJ 
~1T~1'llflT~~~Vl1~wnn ,. 



- er -

(9)~. b U'UV1ti1~"lle:h1li'f'IJ-.if 1-:i'<il g;:~a-:i"lla~11 CJ'1g;:b~ CJ~ bb'1g;:~11'<i16'le:J'IJ6'1m~.Ua b VJ'<il'<il~\l"lle:J\l6'lm'W~~ 
'U 'U 

~m'l'l1-:i1'Wba-:ina'Wrn1~'U61la-:ithg;:m~111°11 

(9). rn1"llm~m~:i.Jl°11-:i1'Wna6'1~1-:i~1:i.J61ruru1bb'\J'l.Jtlf'IJ111°111~d bU'UV1ti1~"lla-:ili'f'IJ-.il1-:i~'<ilg;:~a-:i 
.,., 'U 

b~CJ n~a-:i.n1CJ1 'Wn1Vl'W~ ~o 1'W ir'IJ~\lbb~1''W~~f'IJ-.if 1-:i 1~?l-:i:i.Ja'IJ-:i1tJ-:i1~6'1~Vi'1CJ V11n'W''Wn1V1tJ~d1tJ bb~1 
'U • 

~f'IJ-.if 1-:i 1llii~vifi~'<iJgj b~CJ n~a-:ib~'W b~:i.Jf011-:i1'W n a6'1~1-:i1il1n~11:5'1-:i 1~B n ~a 1 tl bb'1gj miW~ ~11:5'1-:i'<iJgj ~ a-:i 
'U 'U 'U 

b~CJm~'W~'W'<il1nli'fo-.if1-:i 1Vflf11-.if 1-:i~ b U'Wl°161 ruru1~'1.J b~CJm~'W~'W'<il1tl~f'IJ:5'1-:i 1~ m ~1 Vl~a 1 Vf~nf011-:i1'W"llm-:i1~ cu \I cu QI QJ cu 

~a 1 tl Vl~a 1 Vf~m~'W'<il1tlV1~ntJ1g;:n'W61ruru1 bb~1bb~miW ., ., 

' ' 
~. rn1iAl'<il11ru 1r11'W1 ru b~'W b'iAl:i.JVl~8'1 ~ brn g;: rn1~1 m~m iAl:i.JVl~m~CJ m~'W~'W'<il1 n ~f'IJ ..ij1-:i m:w 

'U 

b~8'W 1 "ll"ll8-:J61'ruru1 bb 'IJ'l.Jtlf'IJ 111°111~ ~a-:i 1~fo rn1~ 11'<il6'18'\J bb'1g;: b ~'W'lJ8'\J'<il1tl611ir rn'l.Jtl 1g;::w1rubbm~ 1 Vf~a rn1 

iAl'<i111ru1"lla-:i~1irrn'l.Jtl1g;:mrubU'W~i'W6'1~ • 

6'1mrn1tlf'IJ111°11 (6'1~11"11 K) '<i)g;:~a-:ifl-:i~~1g;:~'IJ~n1V1'W~ 111'W1mb!K1b6'1~'<il~1:i.J~n1V1'W~11lm1qiqi1 
'U 'U 

Vl~amCJ 1tJ1g;:CJg;:b1m~m:i.J 1~"llmCJaan 1 tl 1~CJ'<i)g;: 1i6'1~1"llmvi1-:i11'lJrn1m~1g;:'\J111 'Wia @.cr 
'U • 

., 
1 'Wfl11~'<il11ttl1 b ~:i.JVl~8'1~111°11fl1\l1'U41\lb Vl:l-11fl86'1~1\l1 Vlfl1'W1ttl\Pn:W"~1 \91-:iiJ. -

P = (PO) x (K) 

p 

PO 

K 

= 

= 

11fl11°11-:i1'U ~am.b CJV1~a111°11ri1-:i1m U'W\l'J~~'<ilg;:~ a-:i~1CJ 1Vi'~f'IJ-.if1-:i 
111°11 f011-:i1'W ~ aV1t11 CJ~ ~f 'IJ-.if 1-:itJ1g;::w'11~ V1~a11m1"11:5' 1\l-:i1m D 'W\l1 ~ 

'U 'U 

zj-:i1g;:'IJ 11l tJ61ruru1bb~1 bb~mru 
'I QI QI 1 d !I ..::::. I .:!:I 

ESCALATION FACTOR Vl~tl~1CJ cs'.% b:W8~8\lb~:Wl°l1\l1'WVl1eJ 
~ d !I ..::::rl I .:!:I 

'\J'Jtlb~:i.J cs'. % b:i.J8~eJ\lb 1CJtll°l1\l1'Ul°l'W 

v 
('U1£J!'l511roi rjlB'W1~~6) 

~~1'41E.ln1~11't11'3'1'11'3V1'1"NV11tl~ GJ \J~~'J'l'lln'l~bb'M! 
Ni1~1~n1~~~V11~~1n 
'U 



- &: -

.:i11rn1f11-a vti11tit1.:i~Tei1fl11 b-d'W viv11m1 h.:ib~tJ'W h-:i'VW1'\J1~ vte:i~n Vi'frn vtmh~"/Jii • 
e)~..ij'U'Vl~ fo.1b'Ub6iitJ~ ?l':i~11tJtl1 h-:ienV11':i l°l~-:i1?t~ h-:i-:iTu ~1 bU'U~tJ bbi;'l~1VfV1mtJl°l11m1~~" • 

<9l.<9) 1 vJvh bb~~B1fl11'\J';i';j"iJ'\Jtl\16'11 tJ biJ'LI"il1vttl1tJ bb1911:il':i1iltl\IV!:We:ibb tl~-:i bbi;'i~'a~'IJ'U 1vJvh.n1tJ1'W'U~b1 ru 

®.® tl1~'Li161lmmfl11'\J1':ilil'Utl\lvle:J b~'LI"il1vttl1tJ bb~1:il':i1~ti\11~uu'Li1~'Li1.n1tJ 1 'Uu~ n ru 

<9l.m 1~u'U'Vle:ivt~e:i1~'U'U6'11tJ~1-:i 1 ~~~l'Vt~e:i~-:ie:i~1'W?i1'W61Je:i-:imfl11 b"li'W 'Vle:i'Lifomml3! 'Vle:in161.l 

i.'f1tJ1vJvh611vt-r'Ubfl~mu-rumml3! 6'11ti~e:J'w1 "1~"1 
v v 
0 ""' 0 

<9).@:'. 'Vl1\11~'U1tJ'W1'1Je:J\le:J1fl11"il'Utl\l'Vl1\11~'U1tJ'W1.fl1tJ'We:Jfl 

®.er 6'11'W'Li1~ne:i'Uvi"il1bll'U~1vt-rumfl11 bu'Vn~?i1'Uvi~\1ln'Umfl111\1ltJ~m6'111-:ivt~e:i'Li1~ne:i'U'V'l'~e:iii 
n'Um1ne:i6'111-:imfl11 bb\911:i111iiti-:ibfl~m'<il'mvt~mfl~e:i.:iije:in~vitl'1ii1'Li1~ne:iuvt~e:i ~\11~\I b-d'W ~vJ'Vl bfl~e:i-:i 

' v ' 
fle:ii1~1bl9le:i1 bfl~e:i-:i6'futl'1 bfl~mu-rumml3! 'fr\1l~iJ"1~"1 

" 

1ifal\Pl'a K = o.lfl&: + o.®&: It/lo + o.®o Ct/Co + o.cro Mt/Mo + o.®o St/So 
'U 

l!l .:i1'1..1~· I Vlilltltl\I fl11'1J\1l~'W fl11~fl~'W fl11'U\11B\1l~'W fl1161J\1l'Vt~1~'W fl11bfl~tJ'U\1leJ\1l~'W fl11 .@ w • • 

61](1) - 11i1u\1la\1lbbtJ'W bzje:i'W fl~e:i-:i rl'Wfl~e:i-:i rl'W~'Wtl1 rl'W'\111-:i zj,:i~e:i-:i1ibfl~e:i-:i~m bfl~e:i.:iije:in~unu~ . ' ' 

61°1vt-r'U n 1111ii ~'LI 1VfViii1 tJ fl11ii ti-:i m 111ii ~'WVl~e:i'Vl 11 tivt ~e:i16'f \?l B'W Vin m1m u fl ii 
flru?liiu~'lJe:i-:i1?l\11'1'W si bb~~n-rre:in1vt'W\11115m111~ 11m~-:inn11u~a~bb tl'U 1\1lti1 oif bfl~e:i-:i'<il'm bfl~e:i-:iije:in~ 
' ' I 

b ~el 1 m~il1\911~1'W\911iJvi rl1'Vt'W\1111 b -tlm~cn tl'U\11'Utle:J?l11\ltl'W'Wvt~e:i b zje:J'W"IJ~'Li1~'Vl1'W 
"" 

~-:ii11Vf11iiti-:i-:i1'UU1~b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb~~ SHOULDER 

boHli't\PJ'j K = o.mo + o.®o It/lo + o.cro Et/Eo + o.l!lo Ft/Fo 
'U 

(ti'""'~) , " 
~eJ1'1.ntlf111WlJ1'lY11'l'Vlff"J'lVl1f1~ G1 iJ~'U°1111'llfl1'~bb '\tl'IJ 

~lTn'llf111~'l'\lll~Wl1f1 
" 
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m.m -:i1ui;m~a-:i 'VlmCJ5.:i \l1'U~'Ll"ll'U1\91 l 'Vlajt11mb~CJ.:inm lJ'Ll.ff'Ll1 Vf b ll'Ll1~b UCJ'U ''il'Ll 1~1"111:i.J'Vl'U1~ 
IP1ei.:im1 b\91CJl'U6riei.:i11.:i1~Vl11.:i~'U1 Vlaj"il~ bb61l:i.J~1 CJ~'U~ei CJ Vl~eim1\91"1J'U1\91~1.:i 1 bb'1~VI11CJ1 Vf b~:i.J6rieN11.:i 

iin111"11'U1"1:1.Jfltu6'1:1.Ju~"llm1?t\91 bb'1~ii-if ei n1'Vl'Ll\9115tl f1u~1\91CJ1 i bl°l~ei.:i~ m bl°l~ei.:iijeini;:i 'Vl~ei bb 1-:il"l'Ll bb'1~ 1 Vf 
q q q d,.J 

Vl:W1CJ 1"111:1.J11:1.J~\l\l1'U~'U~\l \l1'U~'U b~ CJ\l CJ1 bb 'U1 Vl~eJ\l1'Lli1'U1 Vlaj~ii~ fl'l~tu ~flr;l 1 CJ fl~ \ltl'U b ~ ei'Li eJ\l fl'U fl11 
' ., 

CV CV .<:::rt. ii' 0 o 

fl \?lb 61l1~V'l\l'V1'11 CJ"ll eJ\l'11 \?l ~ '1\l bb'1 ~'Vl eJ\l'11'U 1 

1ctia~1 K = o.<£0 + 0.1€10 It/lo + 0.1€10 Mt/Mo + 0.1€10 Ft/Fo ... 

m.m -:11'Ub1il1:l:1:l:bU(9)i;'lJ VlmCJ5.:i \l1'Ub"il1~1~b-0\91~'Llvi'11tl 1~CJ~'V11\l"ll'UEJ1CJ 1tl - fl~'U tl1~mru 
1:Wbn'U tv n16'lb:i.J1?11 CJm1''U.:i1'Ub"il1~1~bD\91a 1:i.J.:ifi'zj.:ilP1a.:i1ibVIflilfl.ff'U?t.:i ' ... 

11fa~1 K = o.<£it: + o.G>it: It/lo + o.G>o Mt/Mo + 0.1€10 Et/Eo + o.G>o Ft/Fo ... 

~ 
'Vi:U1(9)'VI m -:11'U'Vl1{1 

m.G> {11'U~1'V11{1 PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.<£0 At/Ao+ 0.1€10 Et/Eo + o.G>o Ft/Fo 

m.lfl{l1'lJ~1'V11{1 SURFACE TREATMENT, SLURRY SEAL 

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

m.m-:11'U~1'Vl1{1 ASPHALTIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.G>o Mt/Mo+ o.<£0 At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.<£ {11'lJ~1~'U'UfleJ'Un~~ biit'i:u b 'Vi~n vt:i.J1CJ5.:i~ht1'Ll'UfleJ'U fl~~~1-tib6'1~:i.J b 'Vt~ fl zj-:itJ1~nau ~1 CJ 

l?l~bbfl1\lb'V!~flb~'Uvt~eJl?l~bbfl1\l'11\?lb'V!~flflr;l1bzjeJ:W~\?l (WELDED STEEL WIRE FABRIC) b'V!~flb~eJCJ(DOWEL 
BAR) b'V!~fl~\91 (DEFORMED TIE BAR) bb6'1~18CJ~a~1-:i 61 (JOINT) ~-:iif1Vfvt:i.J1CJl°l11:1.J11:W~\lbb~'U~'U 
fl8'Ufl~l?lb6'1~:Wbvt~fl'U~b1tufl86'1~V'l1'U (R.C. BRIDGE APPROACH) ~1CJ 

1-ifa~1 K = o. mo + o.G>o It/lo + o.m& Ct/Co + o.G>o Mt/Mo + o.G>& St/So ... 

~ 
( ~~" ,, ' 'U1EJV'l'i11w.i f1'1l'U1'W'Uu) 

~eJ1'U1E.JflTHL'll1'1'1'11'1'Vl61~'1~1~~ GJ '\Jijlli'J·n'1lfl1'ibb'Vl't.I 

~1111'l!fl1'i~'1v11'fl~1n 
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I ~ d Q, d 1Q.I cf I a:il ~ ~ 
m.ct .:i1'1JV1eJ-a~u1 EJ'IJ1flleJ'Wff"a\PI ba-am 'Vlgjmbg:i~.:i1'1Jue:ivm m.n CJ tN 'VleJfleJ'W mm?f "J&.i b VlG'l n 

6'1°1Vl-r'lH1'W'J~'U1tJtf1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) '11'W'J1'1'J~'U1CJtf1 
Q .<::). C:.: .c:i ai., ~ ~ ~ ~IV 

fle:J'Wm\PI b6'11:w b Vl6'lf1 '11'\.J ~1~flffW m\PI b6'11:w b VlG'l m1'!1~'U1CJ'W1bb6'l~'U1b1 rum~f1e:iG'f~'l"J1tJ 11:w'V1'1'11'W'U e:i'l"Jn 

f1e:iun~\PI b?f~:w b Vl~ n bbG'l~'l1tJf1e:iun~\PI bG'f~:w b Vl~n~u~i11'lJ bb 'U'U bbG'l~iKn"Nru~'l1'Wf1i;l1CJf1~-:in'W b -du '11u'lle:i~n 
" 

(MANHOLD) vie:i~e:iCJ6'11CJb'V1113i''l"Jvl vie:i~eJCJ6'11CJ1'V'lvh bll'W~'W 

K = o.m<t + 0.1£10 It/lo + o.®<t Ct/Co + o.@<t Mt/Mo + o.®<t St/So 

m.b .:J1'1J bfll"a.:Ja~1.:Jfllel'l.Jn~\PI ba'im'Vl~nbbgj~.:J1'1Jb~eJ'IJn'IJ\Pl~.:J Vl&.l1tJ'1'1 6'1~'V'l1'UfleJ'Uf1~\PI b6'1~&.J 
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