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~1'W1'WA1ufo A1 b~vvi1v V1'ieJA11-U~1mr'W mv1'Wn1Vl'W~----~ ----(b~~) 1'W i1u~~"il1n1'W~1~-r'Ubb~\lbU'WV1i1\l~eJ 

V11nii b~'UA1~1\11?11ii~t1Jt1J1~V!n H~1mlJ'UA1t1-ru A1 b~vvi1v vi'ieJA11-U~1mb~1 iJ\lb Vl~eJeJ~B n 
'\J 

b vh 1~ ~11~1\l"il~~'U 1 ~bbri~-ru~1\l~\IV1iJ~ 
'\J '\J 

-ifo kl o n1jvJ1u~ nrune:i61~1-:i1~b~EJu~ern 

~-rl.J ~1 \l"il ~191 eJ\1-r m-nLJ1 b1 ru?l m'U~ u ll u~ \11'U l?l 1lJ~ t\Jt\J 11'.f j'JlJ~\l b j\J\11'UVl'ieJ ~\I~ 1'U1 EJA11lJ 

?l~mn1'UmjvJ1\11'U'IJeJ\l~fo~1\I ~n~1\I l'l1bb'Vl'U V1'ieJ~fo~1\l'li1\I (~1ii) 1Vl?t~m~ u~eJ~Dmb~~iitJj~~'V15.n1y.i 
'\J '\J '\J 

1'Wn1j 1 oU\1 1'U l?l~ eJ~j~ E.J~ b 1~ 1n1j~ 1\1 bb~ ~ b~ eJvl 1\11'Ub?l~"il~'Ubb~1"il ~ 191eJ\l'IJ'UiJ1 E.Jl.Jjj~ 1 bA~eJ\11 m 'U n1jvl1\11'U ~1\1 
j1iJ~\11?t~ 'IJv~ii~r.JeJ v bb~~~\lneJ?t~1\l-B'1Aj11~ 1 \I., (~1 ii) ~\l"il~l91eJ\I n~'Ubn~v~'Ll~'U 1 Vlb1vu~eJm ~eJ 1~u1b1ru 

' '\J I 

~\IVllJ~eJ v 1'U?t.n1'W~?l~m~ bb~~ 1-Umj 1vi'Vi'UVi 
'\J 

-Ue:i kiwi nTa -:i~'Vi~eJG'l~A1tJ.ru 'Vi~e:inTa'IJEJ1m 1£'l1tl~u&i -:i1'U!911l.l61't1Jt1J1 

1'Llmru~iibV11?1bn~"il1nm1ii~~vi'ieJm1iiun'W~eJ\l'IJeJ\1~1v~11~1\I V1'imvi1?1?t~i~v V1'imn~"il1n 
"I 'U "I 'I 

'W~ ~n 1jcl eJ'Llvi-d\leY'U 1~~~-ru~ 1\1 hJ M€l\l-ru~~ 1?1 1ii n~Vlmv Vl1€l b VI~ ~'U\911ii~ n1V1'U~ L 'Lln~ m~'Vlj1\I zj\! €l€lnmii 

m1ii 1 'Lln~vimv11~1 v n1j~~Gff eJ~~~1\lbb~~n1jLJ1V11j'W'Mi.n1A-rJi v111 VI ~fo~1\lhi?t1lJ1j'1vl1\11'U 1 ~bb~1 b?l~"il 
mii b~eJ'Llh bb~~ n1V1'U~ b 1~1 bb Y1'1~t\J t\J 1ii1~ ~-ru~1\l"il~M eJ\lbb ~\I b Vl~Vl'ieJ'W '1~ n1jtW~\I n~11'W~eJlJV1~ nJi1'U b U'W 

vii1\l~eJ 1 ~~11~1\l'Vlj1LJ b ~eJ'IJeJ\l~V1'ieJ~~A1ufo Vl'ieJ'IJmm 1mv11\11'UeJeJn 1u.n1v1 'Ll <9lc:t (~LJ~1) 1''Wi1LJ~~"il1n 
'\J 

1'W~bV11?1t!'W~'W?l~~\I vi'ieJ1?11ii~n1vi'W~1'Wnnm~'Vlj1\l~\ln~11 bb~1bb~mru 
' ' "..J 

~1~fo~1\11lluf1u~1~bU'U1 umiim1ii1 'U1jjAVl~\I 1 ~~eJ11~fo~1\11~?t~~~'V15b1vn~eJ\11 'Wmj~ 
'\J ~ '\J 

"il~'IJeJ\l~vi'ieJ~~A1ufo Vl1eJ'IJmm 1mv11\11'UeJeJn 1 u1~ v hiiib~eJ'U 1'1J 1~ 1 ~\l~'W b 1'Wbb~mrih vi~ bn~"il1nm1ii~~ 
vi'ieJ m 1iiLJ n'W~eJ\l'IJ eJ\I ~ 1 v ~11~1\lzj'liivi~ rni1'U-&'~ bb ~\IVl~eJ ~11~ 1\IVl j 1u ~eJ ~ bb~1 ~\I bb~ 191'U 

'U d.11 OJ 'U 

n1j\l~vi'ieJ~~r11u-ru vi~eJ'IJv1vn1V1'W~n~1v11\11'U1?1 1mjjAVl~\I eJ~1'Ll111~~'Ll"il'IJ€l\1~11~1\l~"il~ 
'\J ' '\J 

ifo klkl n1~betlb~eJ1'VlEJ 

1'Lln1 jtJ lJ u~ 1?11ii ~t\J t\J 11'.f V11n~-ru~1\l"il ~ 191 eJ\li'lvi'ieJt11'1J e:i \I b -V1ii1"il1n~1\lu j~ b 'Vll"l j1iJ~ \I 
bA~€l\lii€l bb~~~'\J mcl~M' €l \! U1 b -V1m b ~ €lUDU~\! 1'Ul?11lJ~t\J t1J1 hi11~fo~ 1\1\l ~L U 'U~~i11'1J €l \!L .rr1mL €l\!V1°5€li11 L .rr1 

m 1111ve-i1'Ul'l1bb 'Vl'UVl'i€luAA~~'U 1111 ~1~\l'IJ€l\!,J'UM€l\!U1boLJ1m1111t1'V11\!b'i€l L 'Ub~'U'V11\!b~'Ub~eJ~iib~€l 1 'Vlm~'LleJ~ bb~~ 
' '\J 

?t1ii 1j'11Vlu1mj-r'\J'IJ'U 1~ !911lJ~ -r:oJ.J'U 1?1°511 mjm~'Vl j1\IAiJ'U1AJ.J'\Jj~ m\31n1vi'U111 ~-ru~1 \IM eJ\I~ ~ m j 1 VI~ \l'IJeJ \I 
~ '\J 

~\ln~11'\Jjj'Vln 1~m'ieJ 1 'Vlvvi'ieJ b~eJ~ii~'VlBb 'li'Ll b~t11nub~eJ 1 'Vl t1'0J1n~1\ILJj~ b'Vll"lmiJ\ILJj~ b'Vll"11 'Vlv b 1'Llbb ~'OJ~ 1~fo 
' 

eJ'U ru11?1\!1 n mii b ~1vi1 rieJ'Ll'U jj'VJn'IJ eJ\IJ'U~ \I b'ieJ~'W~iJ ~ ( " vi~ eJ b U'U'IJeJ\l~-r:oii'Lll91111mjm~'Vl j1\IAlJ'U1AlJ 
"Q.J 'I dJI 

LJj~n11"1vm1'Ll1~ujj'Vln1~m~eJ~'Ll1~ ~\ldhJ11m~,;,~~~~~~1eJ\l~\ln~11'0J1n~1\ILJj~b'Vll"l'OJ~bU'Wbb'UU1111 
' ctS' 

('U1EJ'Vll"l 'Wj bVl~€l\lnmJ1ruAru) 
,, 0 ' 

~eJTl.11E.Jn1jU'1J'NVl1\IV1~1\lvl1n~ Ci) 



1tJn1'~~ .:J:We:JU'l1'\.J ~n:w ~ ru ru11~bbner11~1.:i ~1.:J1'\.JJ'\.Jjj ~.:J"Ue:J.:J \911:1J1 "j"jflVl~.:J er-ru ~ 1.:J'OJ~ 191e:i .:i~ .:i 
v QJ 'U 'U 

:we:iu1u\9l"j1~.:i (Bill of Lading) V1~e:i~1btJ11um1~.:iGi1V1fo"Ue:i.:iJ'\.J zj.:Jbb?l\11.:i111~U"j"j'VlnmhHH~e:i1vicm~m~e:i 
' 

~jj~'Vl5b 'li'\.Jb~ en nu b~e:J 1viCJ1 ~bbner11~1.:J'v'J~e:J:WnUm"j~.:J:We:JU.:J1'\.J~1 CJ 
'U 

1tJmru~~.:i"Ue:i.:i~.:in~111~1~u"j"j'Vl n'OJ1 n~1.:ith~ b vi?imcJ'.:iu"j~ b vi?i1 viCJ b\11CJ b~e:i 1 viCJVl~e:i b~e:i~jj~vi5 
' 

b'li'\.Jb~CJ1 nu b~e:J 1 'VlCJ e:J-ru~1.:il91eN~.:J:We:JUVl~mi1'\.Jzj.:Jbb?l\11.:Jl11~-rue:i'\.Jru1\9l'OJ1nm:w b~1vl1 1 ~U"j"j'Vln"Ue:J.:J b\11CJ b~e:J5'\.J 
'U dJI , ClJ , 

1~Vl~e:JVI~ n~1'\.Jzj.:Jbb?l\11.:i111~'ll1"j~fi15"j"j:1Jb iJCJ:w'W b?l'lofb~m'OJ1nm"j hJU"j"jVJn"Ue:i.:i b\11CJ b~e:J 1 viCJm:wn~Vlm CJ11~1 CJ 

m "j~ .:i b?l~:W n1"j'v'J1ru'UCJ'\.J11bb~1e:J81.:i 1\11e:J81.:iVl~.:J bbrl er11~ 1.:J ~1 CJ 
'U 

1 tJ n"jru~ erfo~1.:J hJ~.:J:We:JUVI~ n\i1'\.Je:J 81.:i1\11e:J81.:JVl~.:J~.:J n~111 '\.J1"j"jf1£,'le:J.:J bbf;1~1"j"jf1?\1:W 1 ~bbrl 
'U .. 

e'.111~1.:i bb~'OJ~61Je:i~.:i:we:iu.:i1tJ~.:in~111~e'.l11~1.:ine:itJ1\11CJ1~fo'll1"j~b~'\.Jri1~1.:i e'.l11~1.:ijj~vi6fo.:i1tJ~.:in~1111ne:itJ 
'U 'U 'U 

bbi;i~'ll1wb~tJri1~1.:ib~e:ie'.J~u~1.:i1~unu~i;in~e:i.:if1"ju~1u~.:in~11bb~11~ 
'U 'o'..J 'U 

oLJB k:Jm :lJ1\9l'a;i1'l.J'tJii B-li1 .:J ... 
e'.Jfo ~1.:i \91 ni;i .:i b U'\.J b~e:J'\.J 161JGi 1r1 ru11 e:J-ru ~1.:J'OJ ~ 191 e:i.:ijj bbf;l ~ 1-if ~~ 1'\.J n1"j'Vl \11 ?le:JU :W1\91 "j\i1tJtJiJ e:i'li1.:i 
'U v 'U 'U d.9 

'OJ1n __ _____ ri~~n:n~fl'.l'Hll~'.\J-®.J:J.l~-~1'1.1'.l.!_b_b_~_o/_'Yl\'J .~-~-vrJ~-~_b_b_~-~~J1t _'0~fJff_0J:0'.-w~fJ~~J_6llDJ_~~-'W __ V1~e:i~jjl~U\9l"j"j~~u 
u1'U . u1?l. Vl~e:J u1vi. V1~mV1CJrnvi1'0J1n~ n .'v'I. -ru"je:i.:i1~b.rr1fo"j1'llm"j1~ 1w)m1hJ~1n11~e:iCJi;i~ ___ __ mo ___ J~\JJ 
"Ue:i.:i bb~f;l ~?116U1'1i1.:i bb~'OJ~l91e:i.:ijj'li1.:i'<il1'\.J1'\.Je:i81.:iue:iCJ (9) (vi~.:i) fl'\.J 1mb~f;l~?l16U1'1i1.:i~.:i~e:i1 u-d' 

tvi;n. (9) ____ ~J~1mn( ofJSJ.~1~) ______________________ _ 

\vi;n. Iv_ --------------__ : _ ---------------------------- -- ---- -· 
___ __ __________ __ ______ __ if;li ______________________________ _ 

e'.Jfo~ 1.:i'OJ~ l91e:i.:i~\11v11u ru~ bb?l\11.:i-.iJ1tJ1tJ'li1.:i~ .:JVl:W\11 b\11 CJ-.iJ1 bb '\.Jn \911:1.J bb~ i;i ~?l161J1'1i1.:i bbf;l~ "j~~u'li1.:i 
'U "' 

'v'I ~ e:J:W nu "j~ U "j1CJzje:J'li1.:J e'.J~ ~1'\.J n1 "j'Vl \11?1 e:JU:W1 \91 "j\i1tJtJiJ e:i'li 1.:JVl~e:J e'.Jjj1 ~ U \91 "j ~.:Jn ~111'\.J1 "j"j fl VI~ .:J '\l 1:w 1 bb?l \11.:J 
, 'U d.9 'U , 

'v'l~e:i:wvi~ n \i1'\.J~ 1.:i 61 ~e:if1ru~ m·rnm"j\91 "j'J'OJ-ru~ ?l\11 vi1e:i ~mu m.J.:i1'\.Jn e:J'\.Jb~d.Ji;i .:ii1e:iv11.:i1'\.J bbf;l~'v'J ~e:Jd.J~ 'OJ~ 1 ~ 
dJI I , 'U , 

e'.l11~1.:ivi~e:ib~1VIU1~61Je:i.:ie'.l11~1.:im1'0J?le:JU\111~\9li;ie:J\11b1i;i1v11.:i1tJ\911:w~ruru1-d'61Je:i.:ie'.Jfo~1.:i 
'U 'U 'U QJ QJ 'U 

~ru ru 1-d' v\'1~ m lJ '\.J ?l e:i .:i a uu jj.rr e:i f111d.J i;i n 191 e:i .:J\91 "j .:i n'\.J ri~ ru ru 11~ ri 1'\.Jbbf;l ~ b .rr 1h.rre:im1d.J 
QJ QJ 'U 'U QJ QJ 

b\11CJf;l ~bB CJ\11\9lf;le:J\11 bb~1 ~.:i 1~i;i.:imCJiJe:izje:i 'v'l~e:i:w~.:i'\.J"j~VJU\9l"j1 ( ~1jj) H b lJtJGi1r1ru~ e:iviu1'v'I CJ1'\.J bbf;l ~ri ~ru ru1 
QJ 'U v QJ 

~1.:J~\11~e:J 11e'.J1CJi;i~vi~.:iauu 

(i;i.:izje:i) ___ __ _____________ ~_C. ___ ____ __ __ ___ ___________ 'v'JCJ1'U 

(\.!J_C)JJlt!J __ __ ~~.®~~'.lJ) 

(i;i.:izje:i) ___ _____________ ___ _ cr-_ _______ __________ 'v'ICJ1'U 

('.l.!J~nn~ru.1 ___ \pcl_b_"\ljnJ) 



., 
\il'WuU'UtJ 1~u~m n'rn~w1:wUfl'fU~1'\.J1?11:w'lJ~~:i.n~-r~~1 n'rn~1 b um~'W _______ cn!;'Jl,~~~._: ______ 'U1vi / 

/ 
" ~qiqi1uu'Ui'JiJ~eiti ~~ ~u ~~ ~1 bb~~l?lm~:w ___________ wi ___________ bbvl~ 

6 



,, ., ,, 
rnml1'lbb'U'U'V11t16'fruru1'1Je:i 1€l.m (~'W"Jn m) ...... 

Q,/ q Q,/ d 
m1J6'fqJqJ1'Vl (9ln.@/. __ @.rt.. ___ /1€lct0cs:'. ~.:i1'U'Vl ___ ___ @_rt.. ___ ~n11f.1_3:l ___ ~-~rt..------ · 

uru~'l1t1m'lrie:i6'1~1.:i u~1J1ru.:i1'U bb~::'l1F11 ... 
<~.:i'l11Jioi116'1\11 e:iumru bb 'l.:i.:i1'U .n1~u'l::b.n'Vll'i1.:i 61 bb~::rh hH~'hmb6i1) 

' ' I 

beJ mt 1'l bb tn.J~ 1tJ?It1Jt1J1au'Ud 1 ~~m U'U beJ fl ~1'H11'LI'Vl~'l'1J e:i-:i-:i1'U?I t1J t1J 1 'l1 tJ fl1'l ri e:i~ ~1-:i 
tJ~:i..n ru-:J1'U bb~ ~ 'l1Fl1d b U'U '11'U1'U 1\11 tJU 'l~:J..J1rubvi1i!'U '11'U1'Utfo.J1 ru'l1'U ~ bb ~"ii~ 'IBl"il"il ~:i..n fl Vl~ m.J 8 tJ fl11d m~ 
zj-:i~11~1-:i\l~~1tJb~'Ufi1~1-:i 1 ~LLri~fo~1-:i(911m1A1~e:ivtti1 tJ'1Je:i-:i-:i1'Ubb~~~11tJfl1'l~~fo~1-:i1~vh b~~\l"il~-:i ~-:id. -

~ ~ ~ 

.:J 1'U~1-:i b VllJ 1'I1'U 'U 'l ru~ Vl 1'1~1bb8 ~Yl ~ ~ Vl 1'l'Vl~1-:i VllJ 1 m ~ '1J (9) C9lb'11ct ~ B'U fl 1'U fllJ a \va a 
~ ' 

~e:i'U ~1tJ?t'1Jue:itJ - b\l~6~viotr~~ 'l~vt11-:i fllJ . <S'.\v+~ivct - fllJ.ctC9l+acta (bU'U~e:i'U 1) m1Jfru-:i1'U m~,bb'11ct ~'l.:l1'.' 
mm1tJfl1'l~-:id.- ~ "' 

t< "' "' ' ( ) 
(9). -:i1'U'1J(;l'LJ'lb1ru(;l'UeJB'U ba~1~-:i1'U'1J(;l 

' ' , 
- tJ~mru-:i1'U tv,b'11aa ffU.1J.;1A1 m.J .lJ. ~~ ct~.mb'11 u1vi bU'Ub~'U C9lba,tv~~.aa u1vi 

,, / / 

\v . '11'U'l8.:J'iil'UV11'11~~1Jd~'l11J (~1vt-rrn1'Ubbm'1J SOFT SPOT), / 

- U~1J1ru.:J1'U C9l,\vaa ~'U.lJ. 'l1f11 i;'l'\J.lJ. i;:i~ r;n~b'11.mct '\J1Vl bU'Ub~'U cs:'.bcs:'.,~\va.aa 'U1Vl 

m. -:i1'Uu-rm~~u~''Uvi1-:i~1tJ~'UA~fl (vti;:i11J) ,r / , 

- U~1J1ru'l1'U \v,\vcta i;'l'U.lJ. 'l1f11 i;'l'\J.1!.J~ cs:'.C9lb'11.mcs:'. '\J1Vl bU'Ub~'U ~rn~,aC9lct.aa 'U1Vl 

cs:'.. -:i1'Uu-r'Uu1-:i.ff'UVJ1'1b~1J1'LI~ ~~a.Iva lJ. (PAVEMENT IN - PLACE RECYCLING) / r 

- tJ~mru-:i1'U m~,bb'11ct m.lJ. 11m m .lJ. i;:i~ 

ct. -:i1'Um\Plbbei~Yli;:i(911 ~'l1J1ri'~ , 

~m.b'11b '\J1Vl bU'Ub~'U r;n,b\vb,C9lb~.aa '\J1Vl 

/ / 

- tJ~mru-:i1'U m~ 1bb'11ct m.lJ.,_ 'l1f11 m.lJ. m~ m~.~lv '\J1Vl bU'Ub~'U C9l,d:'.cs:'.rn,~ab.aa 'U1Vl 

~ ... ":1 ' "" / ,,:? 
b. '11'U'1l'UmV11'1bb8~Y'li;:i~f18'Ufl'l~ Vl'U1 a.act lJ . / 

- tJ1mru-:i1'U m~,bb'11ct ~'l.1J -;'l1f11 m.d.J. i;:i~ lv~C9l.~ct 'U1Vl bU'Ub~'U C9lC9l,lv~C9l,C9lbb.lvct 'U1Vl 
.:::ii I.I "':It. c:il di / ,.-

b'11. '11'U~b~'U"il'l1"il'l'1J'U(;l THERMOPLASTIC PAINT (mvt~e:i-:i & ~'1J11) ' 

- tJ~lJ1ru-:i1'U C9l,~~b'11 (9l'i.d.J. 'l1m ~'l . lJ . ~~ mctb'11.b~ u1vi bU'Ub~'U 
cu .d I I ' lJ / 

~ . '11'U"iJ(;lfl1'ibfl'leJ'l'VllJ1 tJ"il'l1"il'l'l~Vl11'1 fl1'lfl8~'l1'1 ~ 

' 
(9) b'VllJ1"il1tJ bU'Ub~'U 

('l1d.JbbU(;l'l1tJfl1'l) 'ld:l.JbU'Ub~'U ©Q.b'llaQ.aaa aa u1vi/ 

(~rnbtJ(;J~1'Ub~(;lbb~'UbbtJ(;l~'Uu1viil1'LI) / / / 

,, ' ,, 
~11"il1'1 
~ 

~tJ1'U 



"' ., "' bBf1611'Hb'Y'U'Vl1tl6HUru1"!.IB lrl .ct' (e.J 'Y'Jf1 ct') ., ., 
Q./ q Q./ d 

1111:1..16lruru1'VI 111n .@L _®-~ ___ /1rict'b~ 6'1-:l1'Y'Vl ____ __ @_~ ___ 3.lfl~1f.l_~---~-~~- - -----., ., -

@ • • fl1tlb'Yrl1'Vi'Y(i) \rJ tJ 
~-r'U ~ 1.:.i zj.:,i 1~v11 ifoJru 1~ 1.:.i n'U m:i..JVJ1.:.J'Vlm .:.i -:u ~ ~ e:i.:.i-ruu d~ n'U m 1J..J'l11 Jlil'U ni'l~ e:i.:.i"l.I e:i .:.i.:.i 1'U~1.:.i m:i..J b1e:i'U1 "1.1~ n1Vl'Ylil 
\I v liLI " 

mtJ1m~CJ~nm hlue:itJffi1 b tJ uLJ'11il-:u1ffJ''W~m:i..JVJ1.:.iVJ'11.:.i1vl'-rLJJ..Je:irn1'U CJrn1·1.N1'U~1.:.im:i..Jolie:i b 

lrl . fl1tlb'Yrl1'Vi'Y(i) @ tJ 
b .Gl .:.J1'Url'UV11.:.J~'U (fl'U'U~'U) 

b .b .:.i1'U~1VJ1.:.i'1n-r.:.i 
" 

b .rn J1.:.JJ~'U1ml1mlJ~nlilfle:J'Un~111 (Concrete) 

b.ti'. 1 Vl~Vl1.:.J'1n-r.:.i 
" 

b .er '111il<1f 1.:.JVl1.:.i bb'1 ~'11 lilfle:J?I ~i'l1'W~1lJ~ n 1Tue:i.:.i n'W mdnlil b '1!1~ 
b .b '111il~'Ut9llil (Back Slope) ffilJ~mdi'.1e:i.:.in'Un1Jrllilb'll 1 ~ 
b .m1 .:.i1'UtJ'1nV!ru1 " ., 
b.~ .:.i 1 'UtJ'1n~'U1if 

" 
b.~ .:.i1'U~b~'ULliltJ1•1rn6ll'Wlil 1 JCJ~mbn1 
b.GlO .:.J1'UVJ1~vi'11 tJ 

611. fl1tlb 'Yrl1'Vi'Y(i) 611 tJ 
e:itJmru~1 m 'Un1d~(i)~.:.J1 w-W1bb?l.:.J?ll1.:.J bbfl~ 1 w~ruru1tw'1J1'1d t.Jnbl'UV!ffeJ(i) 1 w-W1 , ., ., 

d 
('1.:.J"l.IEJ) ~/ 

('U1CJ1VltJ1 bb(i).:.J~'U) 

d rr. -I 
('1.:.J"l.IEJ) 

(m.:.in11~ru1 \jJtwb':ildt\J 

., ' ., 
i:.Jd 1 '11.:.J 
" 

i'ltJ1'U 

i'l CJ1'U 



~1~~~~1Vi ~n.@/ ___ __ @~ ____ /klct'bct' 6'1~1'W~---- ----@~ ___ a,!J1'.fJ_~JL __ ~~l"( ______ __ _ 

.,. ' "" 
11t:.1nTH:i~be:it:.1~n11wJ'Ufl3.1~1'U n11'11t:Jb~'U 

~ 

bb&:i ~fil l911n11tli'u11 fl1 
'U 

(9). 1?i~.ffi.Vm:wi1mb~-:i~runnd ~b?l'Um1rn\?lei-:i1'1f1?l~ ru bbV1~-:i~iJrirum-w~m~vi1-:iV1ffN 
, ILi v 'U , , 

11'lvi~i;:iei-:i b ~'U'llffU bb~ 1 zj,:ie:i 1'1vi111'1 '11n bb vi~-:i1 ?l~ b U'UVIU 1~'ll ei-:i~fo~1-:i~ '1~\?l ei-:i~~vi1m~1 b tl'U m1 beJ-:J , ~ 

m11~ rnb vi~-:i1 ?l~ b u'Um1bb 'U~tl111~1:wm1:w 1 'U111fl rim..nr'U ~1u~ 1-:i'1~~ei bum vi~ b ~ffu ~ , , 'U , 

m 1:wfoe1~'lleiu1~ 1 'lleJ-:J~'U hJ11'1 m 1~u bb?l1-:JV11 bb Vl~-:i1?l ~~ 1:w~~~ 1bU'UVIU1~'llei-:i ~fo~ 1-:i~'1~t?i' ei-:i~~V11 
Q.J d 0 

m:w fl rum-w bbi;'l ~" n~ru~vi fl1Vl'U ~ , 

1 'Lim1~11'1vi~i;:i ei-:i~rum-w1?1~~1:w~~~1d m:wvi1-:iV1i;:i1-:i hl1ue1~'lleiu1 'Lim1:w b~CJVl1CJ1~ 1 
~bn~~'Ubbril'l1ei rh-:i~~-:im 1 Vfm1'1vi~i;:i ei-:i 

lv . '\J11~1 bf1~ei-:iil elbfl~ei-:i1 '11~1-:i 1 ~'1~ 1-vt 'U f111~1 b tl'U-:J1'U~1:1J~~ ~1d ~" el~'1'U1 ~~ 
';i~b'Li~ 

i;l1t?le:i-:i 1 -m. Vib U'UV1u1~'llei-:i~~u~1-:i~~V11 bei-:i~-:i~'U 
~ 

bll . 1 'Limru~~~u~1-:iLJ5u~e1 ~61~~1~1-:i m:wvi1-:iV1i;:i1-:iiJ~vi6Vi'1~'iXm~'Lifi1-:i1'U 'llei-:i~~u 
~1-:i'll~ 1'1lb~'Uri1~1-:i~1-:iV1u1'1'Uf11u'11m'U 

ci'.. 1 'LI n1ru~~~u ~1-:iiJn11~~'1~t?i' e:i-:i'll~ 1'1JV1d~'UV1~e:in11~5'U1~~1:w~ru ru1~1-:i n1:wvi1-:i 
~ u u 

vim-:i'1 ~{?) ei-:i'!Xm~'Ufi1-:i1'U~iJei~ 'll ~ 1'1f'Vld~'UVl~ein11~~1:w~~ ~1'5m~ CJ riei'U V11niJ b vi~m vh 1~ ~-:i'1~tl1:w1 
'll~ 1'1f b~'Uri1~1-:i~~1CJ~1-:iV1u1 

ct. 1 'Um1~rn~'Uri1~1-:i~1-:iviu1 ~1:w~ryry1d 
ct.(9) 1'Limru~~fo~1-:iLJ5u~e1~61~~1 m:wvi1-:iV1m-:iiJ~vi6b~CJn~e:i-:ib~ 'LI~~1CJ~1-:iviu1 

'll~ 1 '1f'11n b~'Uri1-:i1'U'llei-:i~1'u~1-:i 
~ 

ct.bll m1'1Xm~'Ufi1-:i1'U'lle:J-:J~fo~1-:i'll~1'1lb~'Uri1~1-:i~~1CJ~1-:iV1u1d mnLJ11nfd1~~u~1-:i 
~ ~ " 

i1vid~'UV1~eim1~ ~'LI 1~~ eim:wvi1-:iV1i;:i1-:i m:w~ ~~1~1-:i~hl b~ CJ1 nu b~'Uri1~ 1-:i~1-:iV1u1 m:wvi1-:iV1m-:iiJ~vi6 
~'1 ~'!Xn b~'U ri1-:i1'U 'llei-:i~~u ~1-:i 'll~ 1'1fVld~'UVl~eJt111~ ~ 1:w61ru ru 1~ 1-:it!'U ri eJ'U b~ eiiJ b~'U b vi~e:i ~-:J'1~'1X n'll~ 1-V 

" u u 

b~'Uri1~1-:iVi~1CJ~1-:iviu1 

b. .Vein1V1'U~V1~m1m..i L'U~rn:i11dnu11CJi;:i~bBCJ111~'U 1 'OJ~ 11'ln1V1'U11111l 'U~~t1!1~1-:i Vl~e:i 
~~~1~1LJ1~n'Ubb~1bb~mru 

('U1 CJV1i"\W'~ LVl~eNtli;'ICJltu~ru) 
~ · d 
e.J81'U1CJfl11LL'U'NVl1~'Vl6'1~V11n'YI m 
" 
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ml. \l1'UrleJ?f~1\l?f ~Yn'Ubb'1~vleJeJ hrn-1 eri1~1\l'<\1~ bb U\l~1m~'Url1\l1'U 1 ~\?11~~ rl1Vl'U(;l 1 n 'U 
' '\J 

-=:ij ti 0 I ii I c:il 

d1 CJ fl1d'1~beJ CJ(;lbb'1~'lJeJ fl1Vl'U(;lfl1dfltl?f d1\lVl1\lVlff'N b'1~'VI \v 

~1m1'Une:i?1~1.:i?t~"W1'Ufl'Ub~'UoLJ'1~ti'U'U md~1 CJl°l1.:i1'U"ll~bb u.:i~1CJ1~~.:i~e:i 1 ud 

ml.® ne:i?1~1.:i1?1e:ilJe:ivifl\9l'U "W~e:i~u'U1(;l~'U - '1\l 1~~1CJ1~ ctcr % 
' 

ml.\v ne:i?f~1\lfl1'U'W~eJ~~'U?f~'W1'Ubb'1~d11?f~'W1'U 1~~1CJ1~ Ci'.o % 

ml.Ql ne:i?1~1.:id11u'U1(;1 d1CJmd'1~bBCJ(;l~1.:i 1 'W~e:i~md1?1mb~.:i.:i1'U~.:iV1~\;l 
b?f~"ll b~CJu~e:i CJmuf11'U1?11~ bb urnb'1~G1't1Jt1J1Ylfl'lJd~fl1d 1~~1CJ1~ ®ct % 

d1~ ®00 % 

~. ~-ru~1.:i"11~\9le:i.:i~(;JV11 '<\1\;l'Vl1 bb'1~~(;1~.:iu1CJbfl~e:i.:iV1mCJ bb'1~G1't1Jt1J1ru"lld1"1ldi1m11 
m~ml?ld~1'U nd~'VI 1\lVl'11\l bb'1 ~\?11~ bb 'U1'V11\l'lJ5 u~ fl1d~ \;l~\l bfl~eJ\lVlm CJ bb'1~G111!11!1ru611V1-ru fl1d~(;l61ieJ~ 
ti'U'Ubb'1~.:i1'U?t 101 druLJ1.n fl'lJ e:i.:i ~1'U d 1'll m d bb'1 ~ -r~1 ?11V1n'1 zj.:ifl ru~ md~ m du e:i.:i n'U e:iu11A' CJ bb 'vi .:i'lf 1 ~ n1V1'U (;] 

'\J ~ ' 

11b~e:i1 ~m1~?1~m fl bb'1~m1~'lJ'1eJ(;]Jl CJ~e:i mdG1't1J"lld'lJB\lCJi'U'W1Vl'U~ bb'1~flm~m Vf 11'Uu~b1ru.:i1'Une:i?1~1.:i 

~ 11~1.:ie:i1"111~~-ru41 .:i b ~ ~ b~ ~fl 1d~(;]~.:ill1 CJ bfl ~ e:i .:i VI~ 1 CJ bb '1~G111! 11! 1ru"11d1 "11 d 

'UeJ fl b Vli1B'11fl~rl1Vl'U\;l l 11 'U~1\?ld~1'UVl~eJbb 'U1'Vl1\l'lJ5u~~fl~11l11 'U1ddfl bb dfl b~eJb~'Ul1'<\l~vl1 l ~ bfl(;l 

m1~'lJ'1eJ(;]JlCJ~\l~'U 

m dn e:i?t ~1-:i?t~ 'W 1'Uu ~ b 1 ru V1il ?t~'W 1'U b~~ e:i ~ n e:i 'U "11 ~ ~1 b 'Ll'U m dn e:i61 ~1-:i er-ru ~1.:i\9le:i.:i~(;lv\'1 
'\J '\J 

I I I I ti 

?t ~ 'W 1'U bu CJ .:JV! ~e:i vi 1 .:i bu CJ .:i m~ bb u u b'1 'lJVl Ser/ o ct-® 'll.:i ?f 1~ 1 d ti-ru '111V111 fl'\J d':i 'VI fl 'lJ e:i .:i CJ 1'U 'W 1V1'U ~'lJ 'U 1 (;] 
' 

Htvo-ctct 1~ V1~e:im~~er1141.:in1V1'U(;l1?11~m1~'11blJ'U "W~e:i~~.:i\9le:i.:im1'1?1BU\;lbb'1tJ1':l.:i-rm~n1~mJ1'U?tm'W 
\I \I 'I \I 

~ bb ~\l bb ':l \lbb~~'lJ~eJ(;]Jl CJ\?l~Bm~ CJ~ nmm -if .:J1'UeJ~ 
'\J 

?f~'W1'Ub~~~1'U~ b U'U 1il' Vl~eJ~1'U~ b U'U b VI~ fl er-ru41.:i"11~\9le:i\l~(;lfl1';J~eJeJBfl'Ll1~\l~eJ'\J 1 ~nu 
'\J 

b41V1i11~·1rn.:ier11~1\l ru ~zj.:ier11~1\l'<\1~ l~bb~\l 1 ~'Vld1'U fl1':l~eJl?leJlJeJ?f~'W1'Uzj\lblJ'U 1iJ'l?l~eJ(;l 1 mm5\?i'(;lb?f1 
'\J '\J 

b?f~m~~u~'U fl1b lJ'U 1il'~e:i fleJ'U fl~l?l 1 ~tie:i'U~1'U~ b U'U 1il' e:ie:ifl 611V1-ru~1'U~ b lJ'UfleJ'U fl~l?l'lJB\l?f~'W1m~~~\lV1~1?1 
~m '1f ~1'U'lJ':l~fle:iu 1m.:i?1~1.:i 1 V1lJ er-ru~1.:i\9le:i.:i~1?1m':l~e:ie:ie:ifl 1 ~b U'U?t~u~·1m.:ier-ru41.:i 

'\J '\J 

?t~'W1'Ub ~ CJ.:i V1~e:ivi1.:i bu CJ.:i'1l.:ier-ru~1.:i~1?1?1~1.:i~'U er-ru41.:ib u'Ue'.J1CJ~e:ie:ie:im lJ'U61~u~'lJe:i.:i 
'\J '\J 

er-ru41.:i 1'Ub~e:i1~vr1 m':i?1~1.:i~.:i ne:i?1~1.:im~u':l~ml'ldb?t~'<\1 btJl?lm':i"ll':l1'1':l 1~ bb~1 
'\J 
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Ii . 'l1'U'i'18t1'bll'U'l1'Ul'l1~Nu'\J'i'~mrutl ~ctbc( m:wvi1'l'Vlff'J'l"il~-ruv11~ruru1t:-Jfl~'U 
---- - -- ----- ----- -,--· QJ v \I 

m~~mrieJ 1~foeJ'Uir~'l'UU'i'~mrubb~ ~ b~'U'\J'i'~li11'l1~ Vl~eJ 1~-ru eJ'UdJ~"il1nriru~-r\i:w'Ul'l~ 1 ~v\'1~ruru11~ 
\l 'I 'I dJ QJ QJ 

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

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

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

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

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

1 'Ll mru~~eJ'l~ ~Vl1ci'1i.1fl'l1'U bb~~~~ni1 f1'i'11 ~Hrni'1'l "il~~ eJ'l~ ~Vl11 ~ bb~1 b'1~Wl181 'U 
\J 

((ct 1'Ll iJu~'l bbM1''Ll~'l'U1:w 1 'W~ruru1 bb~~"il~~B'l~~ 1 ~m ~Yl1 bb~~ bb'1'l'111'll'l~eJ~"il'Utl1BtJlnriu1lnril'l1:wm'l 
"'"' ' 

bbrl mru eJ~'l mn'U~~"il~rleJ'1~1'lVl~B~~Vl1~1iJfl'l1'U bb~~~~ni1m11 "il~~eJ'l1\9l-rum1:wb-M'U'lleJ'U"il1fl 
i.11 I.I I 

t:-J11"il1'lfleJ'U 
\J 

~fo~1'liJVlil 1~~~Vl1'l~ 8'U l'itJ ri BY-l'll'U1~ bf1~eJ'l 8'Lll'l1JJ1JeJ 8 n11 ~ ,c(oo SS . SS. ~iJM11111-V 
\J 

'l1'W11'l~ fa CJ b lJ'U 'j~ CJ'Ul'i1 VlJJVl~B "ii ~Vl ~bu CJ WJ 1bb~d1JJ bfl'W (9) tJ 1~ CJi.1u Ci-:i1'W b~l.JVi°l ·n'U\?1111~ tll tlJ 1 

'11'U1'U - A''Ll 11~eJ:w11i.1n'l1'UoiJu1 ~~1Vlfo b~1Vl1J1~"1JeJ'l m:wvi 1'l'Vl~1'l 1 'Llm'lri1uri:w'l1'U~1'l b Vlm 
---------- --- 'I 

rleJ'1~1'lVl~eJ'1~Y-11'U m:w~ruru1 ~'l bb~l'Ub~:W'l1'U"il'Ubb~1 b'1h 1~8~fo~1'l b U'U~BBflrh1 off ~1 m~81 nu 
QJ QJ '\J '\J 

J1ir'Ub ~m 11~'ltl1ir'UVl~B~'U fi1eJ~ 1 Vl~ fi161ieJ:w fi1~1'l bb~~fi1~1'lnm"1JeJ'l11i1rn1'UoiJu~'l------ - - -~ -- ---------A'U 
bb~~~fo~1'l~eJ 'l fo~~'lleJ'U 1 'W mru~ bfl~m 1:W b~ CJVl18 Vl~eJ eJ'U°i bVll'leJ'U bfl~~'U"il1flfl1'i' 1i'l~8'Ul'i~'l fl~111JJ11 

'U ' ' 

f111:W b~8Vl18J'U"il~ bfl~~'Url'U b~1Vl1J1~"1JeJ'lfl'i':WVl1'lVl~1'l Vl~eJfl'i':WVl1'lVl~1'l bb~~ b~ BU 'i'~ b8'1ltl"1JeJ'lVl1'l 
' ' 

11'1lfl1'i' 1'11:WUCJVli.1'l~eJ~111fl'l1'Ub~"1J1Bfl1'i'f1ru~-r]:W'Ul'l~ Yi '1'i' .o~mn/ ci~C9>~ ~'ll'UVi C9>~ n'i'fl.fj1f1:W ~ct~ITTI 

m:wvi1'lVlm'l'1'l1'U~viB"il ~ bbm "1J b ~:w b~:w b~eJ'U 1 "1JVl~eJ~1'l~~~11'11:w~ b-M'U'1:wm'l 

('U1CJvif'111'l b~~t:i~n'1mru~ru) 
~o ~ 
t:-JV1'U1CJfl1'lbb"1J1'lVJ1~VJm'lmfl'Yl Ci) 

" 
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(9)\!:J. b iJ'U ·wu 1~'1J el\leH'tr~' 1\l"il ~l'i' el\1'1J el (;1 J1 vi;:i ~ bB t1 (;1 bbi;:t ~ l'1 J1 "il ?f ffU?f .nTv·df el b Vi"il "il~\1'1J el\161 tn'W~~ 
" " l'i'el'l'Vil\11'Ubel\lrlel'Un1J~'U'1lel\IUJ~ndm1f11 

(9) . n 1J'1Jel b~'U b ~&.J ri1\11'Un el?f ~1\11?11&.J~ru ru1 bb tJtJurtJJ1fl 11~-d' b iJ'Uvi-U' 1~'1Jel\l~rtJ~1\l~"il~l'i'el'I ., ., " 
b~tJ n~el\lmv1 'Wfi1V1'U(;l ~o 1'W 11tJ~\lbb~1'W~~rtJ~1\11~?i'l&.Jelm1'U\11(;1?f(;lVJ1v vi1m;''Wn1V1'U(;l~'t u bb~1 

" ' 
~rll~ 1\1 hJij~'Vl 5~ "il~ b~v nfa\I b~'U b ~&.Jri 1\11'U n el?1~1\l"il1n~11~1\11~B n~ el 1 u bbi;:t ~ mru~ ~11~1\l"il~ l'i'el\I 
" " " b~tJm~'WA'U"il1n~fo~1\I 1 ~~11~1\l~b iJ'Uri~ruru1~tJ b~tJm~'WA'U"il1n~fo~1\l b(;ltJ b ~1 V!~el 1 ~-Xnri1\11'U'1Jel\l\11(;1 

'U 'U \J QJ QJ 'U 

~el1u vi~ell1ii-Xm~'W"il1nvi~nuJ~n'U~~~1 bb~1bb~mru 

' ' Ct. 0 Q .Q. di! I .::::.. ..:::.. c!i1 .c:il .::::.. dil i./Q..I 2J 

h n1J'V'l "il1Jru1A1'U1ru b\l'U b 'V'l&.JV!Jeli;:t (;1 bbi;:t ~ n1J"il 1 m\l'Wb 'V'l&.JV!Jelb J tJ nb\l'Ufl'U"il1mntJ"il 1\1 1'11&.J 
" b~el'U 1 '1J'1Jel\1~~~1 bb lltJUfoJ1A11~ l'i'el'l 1~fo n1Jl"IJ1"il?felll bbi;:t~ b~'U"lleltJ"il1n'111! rnllUJ~mrubbi;:t~ 1 ~~eln1J 

~"il 1 Jt1.!1'1J el\1'1111 n\ltJU J~&.J 1ru b iJ'U~i'W ?f (;1 , 

?11?1JmJurtJJ1fl1 (?11?1Jri1 K) "il~l'i'el\lfl\l~~J~lii'tJ~n1vi'W(;l 11l 'W1'Wbb~1b?t~"il1?11&.J~ri1vi'U(;l11l 'W~ruru1 
'U 'U QJ QJ 

V!~elmtJ 1'WJ~tJ~nm~m&.J1~'1J t!ltJeleln 1 u b(;ltJ"iJ~ 1off?tm'1Jel\l'Vl1\IJ1"1!n1J~1~J~ll111 'WoLJel C9l .ct 
" ' 

p = (PO) x (K) 

p = J1fl1ri1\11'U ~elvi-J1 vvi~elJ1fl1ri1\11'Ub iJ'U\11\;l~"il~l'i' el\1~1v 1 ~~rlJ~1\I 
" 

PO J1fl1A1\11'U~elvitl1v~~fo~1\IUJ~&.Ji;:i1~ Vl~eJJ1fl1 ri1~1\l\11'U b iJ'U\11(;1 
" " 

zj\IJ~ll11l'W~ruru1bb~1bb~mru ' ., ., 

K 
' ' ' 

ESCALATION FACTOR ~-Xn~1t1 ~ % bijell'i'el'lb'W&.JA1\11'UVl~el 
' ' 

tJ1m~&.J ~ % bijel1'i'el\lb~vnri1\11'UA'U 
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..:i1'Ue:i1f'l1~ vimCJfi-:iti11mmd b'li'W ~vf1rnd h -:a~m..i h-:ivrnTU1(1 viei~n ~~n vim.h~'lll.l 
' e:loo.J~'Uvi1 ~l.lb 'Ub6SCJl.l '1dd1CJtl1 h-:imvi1d fl~-:i1'1(?) h-:i ·n'W ~1 bU'U~'U bb(l~ 1 ~vimCJm1l.l'j1l.Jfi-:i 

' 

(9). \!J '\J'j~tJ1'Vei-:im f11 'j'\J 'j'j\J'\J fi-:iviml.l'U'11vit11 CJ bb~hh1 l.l fi-:i d~'U'\JU'j~tJ1m CJ 1 'Uu ~ n ru 

(9) . rn d~'U'UvlBVl~eJ'j~'lJ'U'11CJ~1\l '1 ~&i(?)VJ~ei~-:iei~1'W~1'W'VeNmf11'j b'li'W vieitJ1umrnP1 vieifh61l 

'11CJ 1 vh~1'11vi-rrnfl~ei-:itJ-rumrnP1 '11CJ~ffiil1 i(l i 
v v 

(9) .ct vi 1\l 'j~'\J 1m11'Vei\lB1f11'j\J'U fi-:ivi1-:id~'U1m.J1.fl 1 CJ'UB n 

<9l.ct ~1'UU'j~ neiu~'11 b um'11vi-ru mmd bu'W1~~1'U~&i (?)fl'Ummd 1(?)CJ~ei-:i '1~1-:ivi1e:itJd~neiu-w~e:il.l 
nu f11'j nei'1~1-:immd bb~1:ih1l.lfi'lbfl~e:i-:i'1 mvi~mfl~e:i-:iile:i n(l~u1mtJd~ne:iuvi~e:i &i\?)~\l b-d'U ~'V'Jvi bfl~e:i-:i 
Ae:iuw1 b1?1e:i1 bfl~ei-:i'1utl1 bfl~ei-:iu-rumm\'11 ~(?)(ll.Ji(l 1 

'\J 

botl6l\?1~ K = o.k:ict + o.GJct It/lo + o.GJo Ct/Co + o.co:'o Mt/Mo + o.GJo St/So 
"' 

' 
kl.@ ~1tJ~\J V1l.J1tJ~~ fl1'j6lJ~~tJ n1d\9lfl~'U fl1dtJtjr5"1~tJ n1d61.l~V1iJ1~tJ fl1dbfl~tru~eJt'1~tJ n1cs 

' ' 
~(?) - tll.J'U(?)eJ(?)bbtJ'U bzjel'U fl(leJ\l ~'Ufl(l'EJ\l ~'U~'Utl1 ~'UV11\l zj\l~B'l1oVbf1~8\l~nd bf1~€MiJeJn(ltJl]'lJ&i 

G<hvi-ru f11'j til.l ~'U 1~Vil.I1CJrn1l.l fi-:i m 'jtll.J ~ 'UVl~e:ivi 'j1 CJVl~B1'1 (?) ~'U ~ii m 'jf11 'Ufll.l 
' ' 

Aru '1l.ID~'Ve:i-:i1'1(?),r'U '1 bb(l~ii.Vm11V1'U(?)15rndtil.l d1m~-:iiif11'j'\J (?)eJ(?) bb tJ'U 1(?) CJ 1 i bfl~e:i-:i~m bfl~e:i-:iiJe:in(l 
' ' 

b ~e:i 1m~m\?1'ji51'U\?11l.l~n1vi'U(?)11 b'1i'Ub~CJ1 nu-:i1'U ne:i'1~1-:iti'U'Uvi~m zje:i'U'llmh~Vl1'U 
"' 

~-:i-d1~'j1l.Jfi-:i-:i1'UU'j~b.flVl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb(l~ SHOULDER 

botl6l\?1~ K = o.rno + o.GJo It/lo + o.co:'o Et/Eo + o.~o Ft/Fo 
"' 
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h~ ..:i1'U~'Ub~r.i..:i 'MmCJri-:i -:i1'Wih.J'1ltn~ 1 'Majt11m b~mn'Wb th.J~'W1 ~b'U'W':i~b u CJtJ '1'W 1~m1~'M'W1~ 
l'i'e:i-:im':i 1~ CJ 1'W~e:i-:i11-:i':i~'M11-:i~'W1 'Maj'1~ bb61J~~1CJ~'W~e:i CJ 'M~e:im1~'1J'U1~~ 1-:i 1 bb'1~Vl':i1CJ1 ~ b~~~e:i-:i11-:i 
ilm':ifl1tJfl~flru?i~u~'1J e:i-:i1?i~bb'1~iloif e:i n1'M'W~i6tl fiu~1~CJ 1 otibfl~e:i-:i~ m bfl~e:i-:iile:i n'1 'M~mb ':i \lfl'W bb'1~ 1 ~ , , , d.J 

'M~1CJ m 1~':i'rnri-:i-:i1'U~'W~\l \l1'W~'W b~CJ -:i CJ1 bb 'W1 'M~e:J\l1'W~'W 1'Maj~il~n~ru~fl~1CJfl~ \ltl'W b ~e:iu e:i-:in'U n 1':i 
' ,, 

CV CV ..c::.. ti o o 

n ~ b 61J1 ~'W\JV1'11CJ'1Je:J\l'11~~61\l bb'1 ~VJ e:J\l'11'U1 

boU6'1m K = o.Ci'.'o + o.~o It/lo + o.~o Mt/Mo + o.~o Ft/Fo ., 

~.m ..:J1'Wb'11:;':i:;bUYl~'W 'MmCJ~\l \l1'Wb'11~':i~bU~~'Wvi'11tl ':i~CJ~Vl1\l'1J'W~1CJ 1tl - n~tJ tl':i~mru 
hJbn'W ~ n1m~m CJm1'W-:i1'Wb'11~':i~bu~e:i1~-:irizj-:i1'1e:i-:i1.UbVJfl'Llfl~'W?l-:i ' ~ 

boU6'1m K = o.Ci'.'~ + o.G>~ It/lo+ o.G>o Mt/Mo+ o.~o Et/Eo + o.G>o Ft/Fo ., 

m.G> ..:!1'WNTV11..:! PRIME COAT , TACK COAT , SEAL COAT 

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

m.~ ..:!1'WN1Vl1..:! SURFACE TREATMENT , SLURRY SEAL 

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

m.m ..:!1'WN1Vl1..:! ASP HAL TIC CONCRETE , PENETRATION MACADAM 

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

m.ct ..:i1'UN1 ~'W'Wf'IB'Un~~ b6'1~mVl~n 'MdJ1CJ ~\l~1ti'U'Ufle:J'U n~~~1.U b?l~m 'M~ n zj-:itJ ':i~ n e:itJ~1 CJ 

~~bbn':i\lb'M~nb~'U'M~e:J~~bbm ,m1~b'M~nn~1bzj'i)~~~ (WELDED STEEL WIRE FABRIC) b'M~nb~e:JCJ(DOWEL 
BAR) b'M~ n ~~ (DEFORMED TIE BAR) bb'1~':i'i)CJ~e:J~1\l '1 (JOINT) ~,:rd1 ~mn CJfld1~':i1~~\l bb~'U~'U 
fle:J'Un~~b?l~m'M~nll~b1rufle:J?l~'W1'U (R.C. BRIDGE APPROACH) ~1CJ 

botl6'l~':i K = o. mo + o.G>o It/lo+ o.m~ Ct/Co+ o.G>o Mt/Mo+ o.G>~ St/So ., 

~ 
(tnEJYll'll'W~ L~~e:i..:inmnruAru) 

' ~eJ1'W1CJn1':ibb'lJ'Wr'l1..:l'M"1..:imn~ (j) 



- 6"J -

I ~ ct~ ~ IOJ d/ I Q ct,~ 
m.ct' \11'Ll'Vle:Ji:::'U1 EJ'Ll11"le:J'Lln i~lb&til.l b 'Vl~n mi:::-nwrn:ivrn Vll.l1 CJm VJBl"lB'U ml'l b?f 'jlJ bVI~ n 

6'1°1Vl~'IH1'U'j~'l.J1CJLl1 (PRECAST REINFORCED CONCRETE DRAINAGE PI PE) \l1'U'j1\l'jnJ1CJLl1 
d oQ ~ ..::.! oQ ~ ~ ct. ~IQ.I 

l"lB'Uml'l b?f'jlJ b VI~ n \l1'Um~l"l B'Uml'l b?f'jl.J b VI~ m1\l'j~'l.J1CJ'U1bb~~'l.J'jb1rum~l"le:i?1~~1'U 'j'JlJVl\l\l1'U'l.rn~ n 

l"le:J'Un~l'l b?t~llb VI~ n bb~~\l1'Ul"le:J'Un~l'l b?f~llb Vl~n~'U~ihu bb 'U'Ubb~~~m~ru~\l1'Ul"l~1CJl"l~\ln'U boU'U \l1'U'l.fo~n 
'U 

(MAN HOLD) vle:i~BCJ6'11CJ 1 VJ 'jPl~vl vle:i~eJCJ6'11CJ 1 'V'Jvh btJ'U~'U 

K = o .mct' + o .klo It/lo + o.GJct' Ct/Co + o.G>ct' Mt/Mo + o .G>ct' St/So 

m. b \11'LI bl"li\161~1\ll"le:J'Lln~l'lb&t~l.lb'Vl~mb~ ::: ..:i1'Ub~e:J'Lln'Ul'l~\l Vll.l1CJ~\l 6'1:::~1'Ul"leJ'Un~~ b?f~ll 
bVl~n bl"ld\l6'1~1\l\'.i1'U'j1nl"leJ'Un~l'lb?f~llbVl~nl"lm'l:::~1'U (R.C. BEARING UNIT) vlmVl~CJlJl"leJ'Un~~b?f~lJ 

"' 
bVl~n (R.C. BOX CULVERT) Vle:Jn\ltl11m\l6'1~1\ll"le:J\Jn~l'l b?f~llbVl~n bzjeJ'Utl'Ul'l~\ll"leJ'Un~l'lb?f~lJbVl~n vl1 

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

m.G"J \l1'U bl"li\l&t~1..:i b'Vl~n Vll.l1CJ~\l ?1~~1'Ub V1~n~1V1-r'Ul"l'Ub~'UoLJ1lltl'U'U bfl'j\lbVl~n~1V1fo~~~\l 
u 1 CJ"il 'j1"iJ 'j'1J'U ~ bb '1J1 'U?t \l b?111 'V'Jvh bb d 'l?f \l b?111VJ CJ b?111VJ'jVJ1"1tl V1~e:i\l1'U 1m 'I b VI~ n ~'LI ~:W ~ n~ru::: 

'U 'U ' 

1"1~1 CJl"l~\l n'U bb~hh1ll~\l\l1'U~~~\lb6'11 bl"ld\lb Vl~n6'11CJ~\l'1JeJ\ln1'j 1 'V'J~1e'.h CJ[:,l~I') bb l'i\l'\.J'j::: b Vll"11 VlCJ 

beU&ll'li K = o.klct' + o .G>o It/lo + o .oct' Ct/Co + o .klo Mt/Mo + o .~o St/So 
"' 

~.er \l1'Ul"le:J'LI n~l'l 1l1i1 l.lb 'Via mb~:::l"le:i'U n~ l'l~1~1"l~e:i..:i Vll.l1CJ ~\l \l1'Ul"lB'U n~l'l b?t~m VI~ n~Vln~1'U 
'1J e:i\l b VI~ n e:i e:i nm bbCJ n1°11'U1ru~1\lVI1n'1JB\l \l1'U eJ 1CJ Vl1\l'j~'l.J1CJtl1~ 'LI Vl~e:i ml"l1 d'U~'\.J d~ Vl1'UU d~ rnn.J'V eJ\l 
d .JQQJ I QQJ l I ~ 

b '1JeJ'U 'll\lllmW1J1bbCJn"il1 CJ bu~1:::\l1'Ul"leJ'Uml'l~\l nm1 b Vl1'U'U 

beU&ll'li K = o.~o + o.G>ct' It/lo + o.klct' Ct/Co + o.klo Mt/Mo 
"' 
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= ESCALATION FACTOR 

= ~"!Jii11f11~'UTiflfl~11 U"!leJ.:itJ-a:: bVlfl 1 'W b~eJ'U~ci.:i.:11'Ubbl'i6'1::.:i1~ 
" 

= ~"!Jii11fl1~'U~bflfl~'J1 U"!JeJ .:iu-a:: bVlfl b 'U b~eJ'U~bU~61JeJ.:IU'a::n1~11fl1 
" 

= ~"!Jii11fl1~b1J'U~ b 'Ub~eJ'U~ci.:i.:i1'Ubbl'i6'1::.:i1~ 
~"1Jii11f11~b11'U~ L 'Ub~B'W~ bUV161leJ.:iu1~m~11fl1 

= ~"!Jii11fl116'1~rleJ6'1~1.:I <1~-a111 b 'Vl~fibb6'1~~b1J'U~) b 'U b~eJ'U~ci.:i.:i1'Ubbl'i6'1::.:11~ 
= ~'llU'a1f'l116'1Iiiriei61~1.:i (hh111 b'VI~ n bb61~61iUJu~i)1 ub~eJ'W~ bUlil'lleJ .:ith~n1m1 f'l1 • 
= ~"!Jii11fl1 b'Vl~n b 'Ub~eJ'U~ci.:i.:i1'Ubbl'i6l::.:i1vi 
= ~"1Jii11f11 b'Vl~n L 'Ub~eJ'U~bU~611eJ.:iu1::n1~11fl1 
= ~"!Jii11fl1 b 'Vl~mbe-i'Ub~vu~e..i~~ L 'Uu-a~ b vi fl L 'Ub~eJ'U~ ci.:i.:i1'Ubbl'i6'1::.:i1~ 
= ~"!Jii11f11 ue-l'U b 'Vl~m~vu~e..i~~ L 'Uu-a~b Vlfl L 'Wb~B'W~ bU~611eJ.:iu1::n1~11fl1 
= ~"!Jii11fl1bbeJ6'1oW6'1~ b'Ub~eJ'U~ci.:i.:11'Ubbl'i6'1::.:11~ 
= ~"!Jii11fl1 bbeJ61oW6'1~ b 'Wb~eJ'W~bU~611eJ.:itJ1::m~11fl1 
= ~"1Jii11f11 bfl~eJ.:i~n-abb6'1::u~.ii'ru~ L 'Ub~eJ'U~ci.:i.:i1'Ubbl'i6'1::.:i1vi 
= ~"1Jii11f11 bfl~eJ.:i~n-abb6'1::u~.ii'ru~ L 'Ub~eJ'U~ bU~61leJ.:iu1::m~11fl1 
= ~"!Jil11f11tl131'U~ b6116'1'Vl11'1.Jb~'J b 'Ub~eJ'U~ci.:i.:i1'U bbl'i6'1 ~.:11~ • 
= ~"1Jii11fl1tl131'U~ b6116'1V11l'Wb~1 b 'Wb~B'W~ bU~61leJ.:iu1::m~11fl1 • 
= ~"!Jil11fl1'VieJ61ib1J'U~1£J~'U b 'Ub~eJ'U~ci.:i.:11'Ubb~6'1::.:11vi 
= ~"1Jii11fl1'Vlei61ib11'W~1v~'W 1 'W b~B'W~ buvi611eJ .:iu1::n1 vi11fl1 

= ~"!Jii11f11'VieJ PVC b 'Ub~eJ'U~ci.:i.:11'Ubbl'i6'1~.:!'J~ 
= ~"!Jil11f11'VieJ PVC b 'Ub~eJ'U~ bU~611eJ.:!th::m~11fl1 
= ~"1Jii11fl1'Vim 'Vl~neJ1u~ .:in::il L 'Ub~eJ'U~ci.:i.:i1'Ubbl'i6'1::,nvi 
= ~"1Jii11fl1'Vlm 'VI~ n eJ 1u~ ~ n ::il L 'Ub~B'U~ bu~ 61leJ ~u 1::n1 ~11 fl1 

= ~"!Jii11m'VieJ HYDENSITY POLYETHYLENE b'Ub~eJ'U~ci~~1'Ubbl'i6'1::.:i1~ 
= ~"!Jii11fl1'VieJ HYDENSITY POLYETHYLENE L'Ub~eJ'U~bU~611eJ~U1::m~11fl1 
= ~"!Jii11fl1mvh1.Yh 1'Ub~B'U~ci~~1'Uul916'1::-nvi 
= ~"1Jii11f116'11v1~vh 1'Wb~eJ'W~btl~611eJ~u1::mvi11m 

6 
('U1U'V1Pl'l'f~ L'Vl~tNtl'l t.J1ruflru) 

.... 0 , 

~v1u1un1'au~1.:i~1~V1~1 ~~1n~ m 



- ~ -

(9). fl1'j'A1'U"HU'Vl1A1 K "il1fl~\9l'j \911:iJ~fl't'fru~~1'U~'U 'l l 'Vl'1-til'l1b~'lJ~'llih1m1?1~nei?1~1~'lJeJ~ 
nw'Vl'j'J~vnru'lJcJ 1~CJ 1-lili1'U'lleJ~lJ l!Jctr;no b U'Ubfltw'1l 'Ufl1'j'A1m ru 

"' 
l!'.l. fl1'j'A1'U1ru'Vl1ri1 K 61°1'VlfomriJ~ij~1'UneJ?1~1~'Vlm CJU'j~ b.fl'Vl'j'J:iJeJ CJb 'U~ruru1b~CJ1n'U"il~l'i'ei~ 

" v v 

bbE.Jnfi1 riei?1~1~ bbl'i~ ~ud~b.n'Vl 1 ~-ll~b "il'U\911:i.!~ n't'fru~'llei~~1'U~'Ubb~~ 1 ~?!ei~ri~ei~ n'l.mmffili1 
" 

n1'Vl'U~11 

r;n. fl1'j'A1'U1rumr11 K n1'Vl'U~ 1 m i'VlPi'UCJ:i.! r;n \911 bb 'VlU~'Vlfl~'U\9leJ'U 1~CJ hJijmTu~ bPl't'fbb~~ , 
n1'\ll'U~ 1 ~vi1 b~'lJ~:iJ~'U5 (b u1E.Jrn ViE.Ju) 1 ~b u'U~~ 611 b ~"ilnei'U bb~1~~01~~~v-rn1 urirunul'l1 b~'llri~~ 

" 

cs:. 1~~"il1'jtu1b~'Ub~:1J'Vl~ei~m1ri1r11~1'U "il1m1m~~fo:il1~vi1~ruru1\9ln~~nu~11~1~ b~eir11 K 
\.I IU tJ \J 

m:iJ~ (9) d?!°1 'Vl~u ~1'U ri ei?1~1~~'U 1 1 'LI b~ei 'U~ ~ ~:iJ eiu ~1'Uijfi1 bu~ CJ'U bb u~~ 1u"il1nr11 K 1 'LI b~ eim u ~61!ei~ 
U'j~fl1~'j1fl1mnn11 cs:% ~'LI1u b~CJ°Ll1buvn~~1'U~bn'U cs:% mr11'U1ruu~rn~:1J'Vl~ei~~r11~1'Ubb~1bbl'i 
mru(l~CJhJ?l~ cs'.% bb'jfll~) 

ct. 1'Umru~~~u~1~ hJ?11:1J1'jflvi1mdriei?1~1~1~bb~1b?1~"il \911m~CJ~b1~11'U~t1Jt1J11~mu'Um1:1J~~ 
'lJei~~fo~1~ r11 K m:1J?!(9)'j~1~ 1 ~"il~°Ll1m1m'Umdr11'U1rur11~1'U 1mir11 K 'lJei~b~ei'U?!~Vf1CJ 

" " ' 
\911:1JeJ1CJ~ruru1 'Vl~eir11 K 'lleJ~b~eJ'U~~~:1Jeirn1'U"il~~ bb~1bb~11r11 K l'l1l~"il~ijfi11.JeiE.Jn11 , v v 

b. fl1'j~1m~'Ubb~~~~1~ 1 ~~1E.Jri1:il1~ ~1'U~~fo~1~vi111i1bb~~~~1~ \911:1J~n 1ru11 uriei'U~1'U 
" ·~ v 

r11~1m ~:1J'Vl~eir11~1'U~~~~ zj~"il~A1'U1ru 1~~ei b~eJ'Vl'j1'1.J~'lJ'Ll'j1fl11?!~ riei?1~1~ zj~°Ll1:1J1r11mru'Vl1ri1 K 
' 

b lJ'U~bb 'i.l'Uei'Ubb~1 b~eir11m rub~m ~:i.! 11?11 ~'lleivi1m1:1J\9ln~~ b~ei~ md b~'U ' " di .::ii I V 

'lJ el~ b~ eJ'U'Vl?! ~:iJeJ'\.J~1'U~1~'U'U '1 
nu61°1i!n~uud~mru 

6 "'' "' ~11"il1~ 
" 

d 
~y (~~'lJeJ) 'V'W1'U 

('U1CJl'VlCJ1 bb~~~'U) 

d crJ , Q 

(~~'lJeJ) 'VW1'U 

('U1~fl~'l'ft\J1 \j'jt\Jb"iJ'jqj) 



beJnft1cabL'U\J~1£J ti'ruru1 ,j'ei 1£1 .cz>ei> (~cu1n ez>CZ>) ...... . ' 

1Pn:Uii't1Jt1J1Vi IP'ln .lil/. .. <i!.~ .. ../lfl<n>a:' a.:i1'UVi __ ____ @.~-- -~n4Jf'.l_a,l ___ ~-~~- -- - -- · - / 

LL uu LL ~'Uu1t1tl 1~'ll1~:u~'U6-nwri B?111.:i ~~fo~1.:i"il ~ tXB.:i ~\i1vl1 LL~~ ~\i1 ~.:i1P11:u:u~ 
" L~Bl'U~ ®® :um11°1l..J l!:JctctC9l Lb~~~ m .octoct/'Jl!:JITTl ~.:fl'UVl ®~ :um11"1:u l!:JctctC9l 

... d 
&lruru1La"tl'Vl ...... 

Ill 

f:.Jf'l'J'Uf'l:U-:11'U 
'U • 

Ill' Ill 

i:-J"U'Jtlf:.Jf'l'J'Uf'l:U-:11'U 
'U " • 

tl1~mA 

0 ... "' 

6'11'Un.:i1 'ULL"tl1'1'Vl1'1'\lla'Nmn-v1 Ii) m:u'Vl1.:i V1a1.:i 

IPl:t'.h:u~a.h.:i e.i .Liie.i .:i :ij .1P11n 

.:f1'\.Jmru~'Vl1.:f~1bLB?ll4~~ 'Vl1.:f'\ll~Will..J1tJL~'lJ C9lC9lITTlct IPIB'Ul°l'J'IJl°l:U ol!:Joo IPIB'U 
" ' 

L"ilM~'Vl5i11Pl~ 1~'\lll1.:f fl:U.crl!:>+<il!:Jct - fl:U.ctC9l+octo (LU'UIP\B'U "j) mmru.:i1'\.J 

u~,;''Vl L:l'.lB.:iuB\i1n111t101 '1'1n\i1 

~mJ <i~<i Vil!~ ti M1'\J~LLlJtl~ 
" " 

ei1L.nmLlJ?1B\i1 ~.:iV11'\i11P11n omC9lC9lo / 

L'\111. octct-ctmei'.ctctm / L '\111?111. octct-ctmei'.ctctei'. .,...-
I I LI I 

~'JtJ~:UlJBtJ -

m~.ooct 1P11.:u. 

1Plfl.C9l/ C9lei'. /l!:lctocs:: L~:utX'W1'WV1 C9lct :um11"1:u ®ctocs:: ~'W?l\i1l'WVJ C9lei'. L:u~1t1'U ®ctocs:: --1~tJ~b1mriB?t11.:i rio l'U 

C9l~ 1 ITTl0~,ooo.- 'IJ1'\ll ,,,-

' --
1 'Vl1. o o-C9lmC9lm-mmmo 

L'\111. o~-riei'.bC9l-o®ITTlo 

1'Vl1?111. 

1'Vl1. 

-

'\lll..J1tl b '\lllP\ ~fo~1.:i "il~ #l'B.:i~ \i1vl1U1 tJU 1~'ll1~:U~'UCT~.:f fl~ 11 Lb~~ ~(i1~.:f i'.11tJ'lJ'W1\i11lJuB tJ n11 hei'.o x m.bo b:UIP\1 
' " (~'Ui:l1t1~hl1 L~'U ~1V1ir-:iae.i~hn1) ru "i)(i'i L~:utX'U LL~~"il\i1~'W?1\i1'lJB-:t.:i1u ri B?111.:iB~1.:iiiB ti 

' q ' 

® 'll\i1 L\i1t11~~mu1"1:u.:i1u 
' " ' 

b U'U~n1'\ll'W\i1"il\i1~\i1~.:f Lb~~ ~1Lil'Ufl111 ~bb~1b?l~"iJnffl.!~.:f:l'.JBvl1 .:f1'W 
" ' 

.. 
(~.:f'llB) 6 

.. 
(~-:!'llB) 

.. 
(~.:f'llB) 'V'ltl1'W 

.. 
(~.:f'llB) 'V'ltl1'W 
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~ ~ 

vl1\11'U1~ 

bb~ 'Um dvl1\11'U "il ~ tile:i..:i bb~ ~\I~ 1~'\J~'U \91 e:J'U bb'1~-tl1..:ib1 '11~'1~vi1..:i1'U bb~'1 ~ d1t.Jn1J(9l1:1J~ t1J qJ 11 ~fl d'Url1'U 
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1'Llmruilm1m\'1 b ll'Utile:i..:i'\.Jfo bb~'Umdv11..:i1'U 1 'Lld~vi11..:i mdv11..:i1'U ~-r'U~1..:itile:i..:i b~'Umb~'U mdv11..:iTu 
~ 

~'\.J-r'U 1 vi:W bbri~11~1\lb ~e:J 1 ~f0111:1Jb ~'U'lie:J'Uri e:J'U'\llnfl~\I 
~ ' 

.. 6 ., ' ., 
('1\l'lie:J) m1"il1\I 

~ 

.. .... .... ., 
('1\l'lJB) ~d'U"il1\I 

~ 

.. 
('1\l'lJB) 'VW1'U 

('U1t.J1'Vlt.J1 bb~\l~'U) 

.. 
er ~ ('1\l'lie:J) 'YW1'U 

(m..:in~'l'!ru1 \jdtu b"ildt\J) 
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