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ct.® 1umru~~fo~1-:it.15u~~(;l~11J11J1 m:wvi1-:iV1m-:iiJ~V16b~cm~e:i-:ib~u~~1~~1-:iV11!1 

ct. l!:> m1:w-ru ~(;l'lle:JtJ'lJB'l~~1tJ"a~n'U6l ~6l-:i~1:w?i1u ~1:w'11'U1'U b~'l.J~m:wvi1-:iV1m-:i 1~~n 
'U 

'll~ 1-li"il1n b~uri1-:i1'U'lJe:i-:i~-ru~1-:i 
'U ' ~ 

ct. m m"a~m~'Lil°11-:i1u'lJe:i-:i~-ru~1-:i'lJ(;l 1.U b~'Uri1~1-:iVi~1v~1-:iV11!1-U V11ntJ"a1nn11~-ru ~1-:i 

iJV1d~'UV1~e:im"a~5u1(;1\9le:im:wvi1-:iV1m-:i ~1:w'1tyty 1~1-:i~1~b~t.11nub~'Uri1~1-:i~1-:iV1~1 m:wV11-:JV16l1-:iiJ~V16 
~"il ~~n b~'U ri1-:i1u 'lJB -:ieHu ~1-:i 'lJ(;l 1 oif Vld ~'l.JVI ~BJ11"a~~1:w'1ru n 11~ 1-:i0u ri B'U b~ e:iiJ b~'Ub Vl~B ~'l"il~~n'll~ 1-U 

'U v'~ 

Q I ii q I I I.I 

b'l'l.JA1"il1'1'Vl"il1t.J6l1'1Vl'l.J1 

b. .rre:in1V1'l.J(;lV1~m1e:iu 1'll~n~11dnu"a1t.16l~bBt.1(;15u 1 "il~ 1~n1V1u~ 111 u~11J11J1~1-:i Vl~e:i 

~ 
('U1t.1vif'1~ ';j b'Vl~e:i -:i n'flu1rnF)ru~ ., ~ 

~tl1u1!'.mTrn'1rN'Vl1'1Vlm-:i~1m1 (9) 
'U 
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~1'U'l1'Unei611'1.:i61~~1'Ul°l'Ub~'UoLJ'1:1.J11'U'U rnd~1fJri1.:i1'U'1~bb tJ.:i~1()1~~.:i~ei 1 u-d 
b'1/.(9) nti611'1.:i1?1tilJeivi ntil'U ~1'ti:i.JU'U h1~'U - i;N 1 Vl~1fJ1~ 

' 
b"ll.~ nti611'1'll°l1'U~1B:i.J~'U61~~1'Ubb'1~d1161~~1'U 1Vl~1fJ1~ 
b"ll.rn nei611'1.:id11u'U11'1 d1fJf11d'1~bBfJl'l~1.:i I ~1'ti:1.Jf11dl'lmb~.:i.:i1'U~'lV1:1.Jl'I 

b61~'1 b~fJu1tifJl°ld'Utl1'Um:i.J bb uu bb'1~"ruru1vintJd~ rnd 1Vl~1fJ1~ ., ., ' 

c£o % 

dJ:l.J (9)00 % 

~. ~-ru~1'l'1~1ilei.:i~l'IVl1 '11'1Vl1 bb'1~~1'1~'lU1fJbl°l~B'lVl:l.J1fJ bb'1~"t1! t1J1fl.l':ild1':ild-ti'1m11 

1?11:1.Jml'ld]1'U m:1.Jvi1.:iV1'11.:i bb'1 ~m:i.J bb 'U1vi1.:itJ5u~ rnd&i I'!~ .:i bl°l~ti.:i'Vlm fJ bb'1 ~" fl!f1!1ru611V1-ru rn d~l'l"liti:i.J 
t1'U'Ubb'1~.:i1'U 61151 drutJ1.flA'V eN ~1'U d1'1J n 1 d bb'1 ~ -r~1611V1n'1 zj,:il°l ru~ n dd:l.J rn du ei.:i n'U eiu'iJi' fJ bb ~ .:i'IJ1 ~ n1V1'U I'! 

" "' ' 
11b ~ei 1 Vlm1:1.J61~m mb'1~m 1:1.Jtl'1til'!Ji' fJ~eirnd"fl!'1d'Vei.:im'U~1V1'U~ bb'1~1°l'Ub~'U b Vf 11'Uu~b1ru.:i1'Unei611'1.:i 

~11~ 1-:iei 1'11VI~-ru~1-:iv~ :i.J b&i:i.J md&i I'! ~.:iu 1 fJ bl°l ~ei 'l'Vl:i.J 1 fJ bL'1~"ruru1 ru '1 d1'1 "i 
'U '\J v v 

'Utin LV1ilei'11n~n1V1'Ul'I 1 il 'Ll:i.J11'1d]1'UVl~ei LL 'U1vi1.:itJ5u~~n~1111l 'Ll1ddl°l LL dn L~ei L ~'U11'1~vi'11 VI Lnl'I 

1°111:l.JU'1Bl'!JlfJ ~'l~'U 
I i,.I q d c:l q I I 0 .C:. I I.I I.IV II ii Q.J O 

f11dnB61 d1'l61~~1'U'Udb1fl.!Vl:l.J61~~1'U bl'l:l.J B () n B'U '1 ~ m L 'U'U f11 dn B61d1'l (:..J d'U '11'11'1 B'l ':ill'!Vl 1 
" " d .di d .d d v~ cu 

61~~1'U b 'U () 'l'VI "iB Vl 1'1b'U()'l1'11:1.J LL 'U 'U L'1 'lJ Vl Set/ oct-(9) 61J'l 611:l.J1dtld'U'U1Vl'U nu dd Vl n'V B'l () 1'U~1VI 'U ~'LJ 'U 11'1 
' 

H~o-r£r£ 1~ Vl1Bm:l.J~~11~1.:irh'Vl'Ul'll'll:l.Jl°l11:l.J':il1bU'U ~1B:l.J~'l~B'll'ld1'161B'Ul'ILL'1U1d'l-rm·.n1Vleiv1'U61.fl1~ 
'U 'U , '\J 

~ LL ~'l LL d'lLL'1~U'1Bl'!Jl () 1'1'1Bl'id~fJ~ nmvh otl'l1'UBV 
" 

61~~1'UL~:1.J~1'U~ L U'U 1ii' V1~ei~1'U~ L llm'VI~ n ~fo~1.:i'1~~ei.:i~l'lf11d~eieieiml1~.:i:1.Jeiu 1 Vlnu 
" L~1Vl1J1~'1JB'l~l1~1'l ru ~zj'l~l1~1'l'1~ 1~bb~'l1 VIVld1'U f11d~Bl'ltilJB61~~1'Uzj'lbtJ'U 1iJ'l'l'1Bl'I 1 W -ti15~1'!b611 

'\J '\J I I V 

L61:l.JBd~~'U~'U ti'1LU'U1ii'~ei l°lB'U n~l'l 1 Vl11ei'U~1'UVi L U'U 1ii'eiein 611V1-ru~1'UVi L U'Ul°lB'U n11'1'1l B'l61~~1'UL~:l.JVJ'l'Vl:i.JI'! 

~ffioli~1'U'lh~m1u ll°l"i'l?11'1.:i1 Vll.J ~-ru~1'l~eN~l'lf11"i~BBBn 1 VILU'U?l:l.JU~'lJeN~fo~1.:i 
" " 

?t~~1'Ub ~fJ'l V11eivi1.:i LU fJ.:i'li.:i~-ru~1.:i~l'l611'1.:i~'U ~-ru~1.:iL U'U~1fJ~timin L U'U?l:i.JU~'LJB'l 
" " ~fo~1'l 1'UL~B1~vl1f11"i?t11'l~'lnti?t1'1'll'l1:l.JU"i~f111"1.Q'L?l~'1 blJ l'lf11"i'1"i1'1"i 1~LL~1 

" 

('Ll1(JV1A'l'J "i b Vl~eJ~tlrl tl1 fWfl ill! 
~o ~ 

~B1'U1t.Jnl"ibL'111 'l'Yl1'lVl"11'l \o11nYl e» 
'U 
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.., 
Cl! ~I .c::il 

~. \l1'U ~1 EJ 'U b u'U\l1'\.J l'rn.J -:iu tJ~~m ru iJ .. ·- -~~~- ....... fl ~~Vl1\lVl'11\l\l d 'u v\'1~ fl 1 ru1i;.i fl~'U 
' ,, gt: " \J 

rrt~wimriB 1~foB'4il~-:iutJ~~~1rubb'1 ~ b1'UtJ~~'11-:i1~ Vl~B 1~fo B'4il~ \11flflru~-r11~'\.J(91~ 1 Vlvl1~qj qJ11~ 

C9lo . ~-ru~1-:il'i'B-:itJljllih~mnu tl1V1i!nu~~vinu'UVJ1\lV1'11-:i t911~V1VJ 1 -:i~1'1Jm~n1V1'U~ 

(9)(9). C9) ----- ------- ----- --- ---- --- --- -------- ------- -------- ---- ----- --- --- ------------- -------------- ----- -- ------- -----

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

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

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

---------------- -- --------------- -- --------- ------- ------------------- ---- --- -- ----------- ---------- ------- -------
(9)(9), b --------- --- --- -- ----- ------ ----- -------- -- --------- -- ------------- --- ----- --------- -- -------- ------------------ --

1 'Wmru~l'i'B-:i~~V116'1°1i1 n-:i1'U bb'1~~~ n-8'1m11 eHrn11-:i\l~MB\l~ ~V111 Vf bb~1b'1~wnEJ1 'LI 
" 

c:tct 1'LI i!u ~\l bb~1'U'1\l'U1~ 1 'LI?f ruru1 bb'1~\l~l'i'B-:i~~ 1 ~in ~~1 bb'1~ bb'1\l'1l1\lt91 '1B~\l'Utl1e:itJ1flAu~1.nAt911~m~ 
v v ' 

bbnmru B~-:i '1m'LI~~\l~nB'1~1-:iV1~B~~V11~1i1n-:i1'U bb'1~~~ni1A~11 \l~l'i'B-:i1~fom1~b-M'LI'llBU\11n 
l/ I ti I 

i:.J11\11\lflB'U 
" 

~fo~1-:iiJV11J 1~~~Vl1~t1 E.l'U ~UfleJ'W'U'U1~ bfl~B\l EJ'Ut911jJiJB E.1 n11 b ,c:too ~ . ~ . ~iJ61.fl 1'W 1 off 
" 

\l1'\.J 1~~ 1~ EJ b U'U ~fl EJ'U ~1 VljJVl~B \l~Vl ~bu EJ 'U~ 1 bb~11jJ bn'LI C9) u 1~ m.Tu ri-:i1'LI b~~VJ01 -n'UmaJ~ qJ qJ 1 

'11'U1'\.J - A'U 'W~B~'Wi1n-:i1'U-U'u 1 ~~1V1-rrn"5'1V1.U1~'UB\l m~Vl1\lVl'11\l 1 'Wm~A1UA~\l1'U"5'1-:ib Vim ----------- -- , 
rlB'1~1\lVl~B'1~'W1'\.J (911~~ruru1 ~\l bb~ l'U b~~\l1'\.J \l 'Ubb~1 b'1~\l 1~ mr-rrnl1\lb U'Uer BB fl fh 1 off~1m~m nu 

..., v \J \J 

tl1ilm ;ff m 'W~-:itl1i!'UV1i;1B~'LI A1B~ 1 V1i;1 A1'1iB~ A1"5'1-:i bb'1~A1i;11-:i n '11'UB\l'Wi1 n-:i1'LI-U'u~-:i ......... : ..... ...... A'LI 

bb'1~~fo~1\lMB\l-ru ~~'IJBU 1 'LI mru~ bfl~fl11~ b~ ff\ll1E.I Vl~B BU1i b vtt9leJ'U bfl~~'U"J1f1fl111 otl1t1tJ'U~~\l fl~11 hJ11 
" ' ' 

fl11~b~E.IVl1E.l,r'U \) ~ bfl~~'U nu b"5'1V1.U1~'UB\lfl~~Vl1\lVl'11\l Vl1Bfl1~Vl1\lVl'11\l bb'1~ b~ BU~~ 1EJ'IJtl'UB\lVl 1\l 
' ' 

~1'1Jfl1~ t911~iJ'EJV!iJ'\l~B~1iJ'fl\l1'\.Jb'1'U15fl11Aru~1]~'Ut911 VJ 61~ .obmn/ ~bC9lb '1\ll'UVl C9l~ mfl!J1fl~ bctbb"ll 

m~VJ1-:iV1'11-:i61-:i1'U~Vlt\l~ bbm 'Ub ~m~~ b~B'LI 1 'UV1~B~1-:i~qJqJ1m~~b-M'LI'1~m~ 

0 
(u1tJv1¥i'W~ b vt~e:i-:in'G'l mruflru) , . 

Vo ~ 

Ne:J1'\.J1tJfl1';;Lb'1n'l'Vl1'lVlbl1.:Jt911fl'Vl C9'l 
'IJ 
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l9llv. b lJ'U'VltJ1~'1Jfl\l~-r'lJ~1 \l''1 ~J1fl\l'1J fl~i1tl~~ b~ tWI .., .., 

li1fl .:i v\'1-:i1 'U b fl -:in fl 'Um i ~'U 6ll fl\l U i ~ m ~ i 1 m 

' ., 
rlfl~~1\l~~~\l'Vl~m ~lJ~'U 

@l . mi'IJm~m ~ll A1\l1'Unfl~~1-:imll~ru ru1 bb LJLJu-rLJi1A11"1d b U'U'Vlif 1~'1Jfl-:i~-r'lJ ~1-:i~'1~1i1fl-:i .,., .., 

b~tlfl~fl\l.f11tl 1 \Jfl1'Vl'U~ ~o l'U i1'lJ~\lbb~l'U~~-r'lJ~1\lll'l~\llJfl'lJ\l1'U\ll~~~Vl1tJ 'Vl1fl~\Jll1'Vl'U~d1 '\.J bb~l .., ' 
~-r'lJ~ 1-:i hHrnvifi~'1~ b~tl n~fl\lb~'U b ~lJA1\l1'U nfl~~1.:i'11 n~11~1.:i1~~ n~fl 1 u bb~ ~ n iruVi ~11~1-:i'1~li1fl.:i .., .., .., 

b~t1m~'UA'U'11 n~fo~1-:i 1 ~~1141-:i~b lJ'UA~ ruru1~LJ b~t1n b~'UA'U'11n~fo~ 1-:i 1~t1 b ~1 'Vl~fl 1 ~~nA1-:i1'U'1Jfl-:i-:i1~ 
'\J '\J '\J CV IV \J 

~fl 1 u 'Vl~fl 1 ~~m~'U'11n'Vli;rnui~n'U~fi!fi!1 bb~lbb~mru 

' ' 
Iv. fl1i~'11iru1f11'U1ru b~\Jb ~lJ'Vl~fl~ ~ bb~ ~fl1i~1 m~m ~lJ'Vl~m~tJ m~'UA'U'11n~-r'lJ~1-:i mll .., 

b1fl'U l '1J'1Jfl\l~fi!fi!1 bb LJLJ'l.Jfoi1m 1"1 li1fl.:i 1~-r'lJ fl1im1'1~fl'lJ bb~~ bi1'U'llfl'lJ'11 n~1i1n-:iLJ'IJi~mrubb~~1 ~~flfl1i 
~'11 iru1'1J m ~111 n.:iLJ'IJ i~m rub U'U~i'U~~ 

' 

~mmiu-r'lJi1fl1 (~\;1iA1 K) '1~li1fl\lfl\l~~i~~LJ~n1'V!'U~ 11l i.J1mb~lb~~'1(;11lJ~n1'V!'U~ 11l 'U~ruru1 
'U 'V v v 

'Vl~flmt11 'Ui~ t1~ nm~ mll 1"1'1J t11t1flfln 1 u 1~t1'1~ 1'U~m'1Jfl-:i'Vl1-:ii1'llmim~i~'lJ 111 'Ll-if fl (9). ct .., , 

,, 

1 i.Jmi~'11iru1b ~ll'Vl~fl~~i1mA1.:i1i.J41.:ib 'Vlm nfl~~1-:i 1 ~r\'1'U1rumll~m ~-:i\1. -.., 

P = (PO) x (K) 

p i1mA1.:i1'U~fl'V!tl1 t1'Vl~fli1 A1A1.:i1'Ub lJ'U-:i1~~'1~li1e:i-:i~1t11 ~~-r'lJ~1-:i 
PO i1f\1A1\l1'U~fl'VltJ1tJ~~-r'lJ~1\lUi~lJ~1"1 'Vl~tli1fl1A1~1\l\l1'Ub U'U\ll~ .., .., 

zj\li~'lJ 11l 'U~ruru1bb'11 bb~ mru ' ., ., 

ESCALATION FACTOR ~~n~lt! ci'.'. % b~t11'i't1\lb~lJA1\l1'U'Vl~eJ K = 
..:::. .d tJ q I <di! 

'lJ1flb'V1lJ cg:'. % blJeJ(;)eJ\lbitJflf\1\l1'Ufl'U 
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-:11'1.JeJ1m~ Vl~1CJ~-:i(?)1e:i1f11'j l.~'U ~Vllfl1'j h-:i1.~CJ'U h-:ivrnTU1'1 Vle:J'Wfl ~'W'fl VlffU'j~'lJ~ 
eJl9ll'1'Uvi~ ~mm61iCJ~ ?l'jd1CJtl1 h-:ienvt1'j ri~-:i1?i~ h-:i-:i1'U ~1 1.u'U(;)'U 1.1.'1~ 1 VfvtmCJm1~'j1~~-:i , 

(9). (9) 1 'VJ~11.1.'1~tnf11'j'l.J'j'j"iJ'l.J~-:i?i1m~'U'11vt1.l1CJ 1.1.~hh1~~-:ivt:Wm1. \.J'1-:i 1.1.'1~'j~'l.J'U1'VJ~1mCJ1 'Uu~nru 

(9). kl \.J'j~\.J1'Ue:i-:i en f11'j'l.J 'j'j"iJ'l.J ~-:ivi m~'U'11vt1.l1 CJ 1.1.~hh1~ '1-:i 'j~'l.J'l.JD'j~\.J1m CJ 1 'Uu ~1. 1 ru 

C9l.m 'j~uuvieivt~m~uu?i1CJ~1-:i 1 ~~~vt~ei~-:iei~1'U~1'U'Umtnm'j 1.~'U viei\.Jfoenm\31 vieif\'161! 

?l1CJ1 'VJ~1~1vtfo1.ri~ei-:iLJ1'uenmP1 ?l1CJ~ei~1 i'1 i 
v v 

C9l .Ci'. Vl1-:J'j~'l.J1 CJ'l11'UB-:leJ1f11'j"iJ'\.J~-:JVl1-:J'j~ 'U1CJtl1fl1 CJ'UB fl 

(9) . ~ ~1'\.J\.J'j~fleiu~"il 11. U'U~1vt1'u tnf11'j 1.0~1~~1'\.J~~ ~nuenm'j 1~ CJ(;) 'iN?l~1-:ivt~eJ\.J'j~flB'U~~ei~ 
tl'U fl1'j nB?l~1-:JB1f11'j bb~hh1~~-:Jbf1~B-:J'1 mvt~mf1~B-:JiiB fl'1~t11m\.J'j~flB'UVl~B ~~~-:J b ~'U ~'VJvl bf1~B-:J 
f1BU~1bl'lB~ l.f1~B-:J?l'Utl1 bf1~B-:J\.J1''Utnfl1131 'W'~'1~i'1i 

" 

boU6l\9l~ K = o.~~ + o.®~ It/lo+ o.®o Ct/Co+ o.Ci'.o Mt/Mo+ o.®o St/So 
" 

~.@ -:11'1.J~'l.J vtmCJ~-:i fl1'j~~~'U fl1'jl?lfl~'U fl1'j'l.J~eJ~~'U fl1'j~~vtu1~'U fl1'jbfl~CJu~'iY~~'U fl1'j 

'U~ - f:l~u~-5~1.1.1.l'U 1.zjei'U ri'1ei-:i A'Uf1'1B-:J A'U~'Utl1 A'Uvi1-:i zj,:i(;)ei-:i1-Ui.ri~m'1m 1.ri~ei-:iiieifl'1\.J~u~ 
, ?l°1vt1''U fl1'j tl~ ~'U 1 Vt'\11~1 CJ f111~ ~-:J fl 1'jf:l~~ 'UVl~BVl 'j1 CJ Vl~Bl ?l ~ ~'U ~ij fl1'jf11 'l.J ~ ~ 

riru ?li.JU~'UB-:Jl?l~J'U 1 1.l.'1~iJ.LJ'ei n1vt'U~15fl1'jf:l~ 'i1~~-:iiJ fl1'j'l.J~'iJ~ 1.1.1.J'U 1~ CJ 1-ff l.f1~B-:J~ m bf1~ei,:iljei fl'1 , , ' 

b ~B 1m~~1m'51'Ul'l1~~fl1vt'U~111. ~'Ul.~CJ1tl'U-:J1'U nB?l~1-:Jf:l'U'UVl~B b ~B'U'll'1D'j~Vl1'U 
"' 

~-:i\f1Vf'j1~~-:i-:i1'U\.J'j~l.flVl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL, UNTREATED BASE bl.'1~ SHOULDER 

botl6l\il~ K = o.mo + o.®o It/lo + o.a:'o Et/Eo + o.~o Ft/Fo 
" 
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kl.kl '11'W~m'iti'I iun8fi-:i .:i1'Uii'U'lJ'U1~ 1 V1aji11m b~mn'Ub U'U.ff 'U1 Vlb U'U~:::bll 8U 'l'U1ilri11l!V1'U1~ 
~e:i.:im~ 1~ 81mie:i.:i11.:i~:::V111.:i~'U1V1aj'1:::bb61Jllil18~'U~e:i8 V1~e:im1~'lJ'U1~~1.:i 1 bb"1:::VJ~181VI b~ll~e:i-:i11.:i 

nm~mUAlJAt\l?llJU~'lJe:J\ll?I~ bb"1:::l1oif e:in1V1'U~l6'lJ nu~1~81 ollbfi~'i)\l~ m bf1~e:J\liJe:Jfl"1 Vl~e:Jbb ~ \lA'U bb"1::: 1 VI 
, 'I , d..J 

Vlm8 m1l!~1llfi.:i.:i1'U~'U~\l .:i1'Uii'U b~8.:i 81 bb 'U1 V1~e:i.:i1'Uii'U 1Vlaj~iJ~fl~ru:::ri~181"1~ .:in'U b ~m'.1 e:i.:i n1..1fl1~ 
' ., 

Cl.I Q..1 Ci, ti 0 0 

fl~b6111:::~\lV1"118'lJe:J\l"11~~"1\l~"1:::Vle:J\l"11'U1 

1-tl6'1m K = o.a::'o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
'IJ 

kl.m \11'Wb\11::-a::bu~~'U Vlm8fi.:i .:i1'Ub'11:::~:::bu~iim~'11LJ ~:::8:::V11\l'lJ'U~18 hJ - fl~u 'lJ~:::lJ1ru 
1lJbn1..1 iv nb"1bll~~ 8ml'1..1.:i1m'11:::~:::bu~e:i1ll.:ifizj.:i~e:i.:i1offbVJritlri.ff'U?1-:i 

' 'IJ 

1-ti6'1~-a K = o.a::'cr + o.@cr It/lo+ o.@o Mt/Mo+ o.klo Et/Eo + o.@o Ft/Fo 
'IJ 

m.@\11'U~1V11\I PRIME COAT, TACK COAT, SEAL COAT 

K = o.mo + o.a::'o At/Ao+ o.klo Et/Eo + o.@o Ft/Fo 

m.kl\11'U~1Vl1\I SURFACE TREATMENT, SLURRY SEAL 

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

m.m\11'U~1V11\I ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.@o Mt/Mo + o.a::'o At/Ao+ o.@o Et/Eo + o.@o Ft/Fo 

m.a::' \11'U~'Hl'U'UfleJ'Ufl'i~ b6'1~ll b'Vi~fl Vll118 fi.:i~1'1LJL.!Ae:J'U fl~~~1 off b?l~llb VI~ fl zj.:iLJ~:::fle:iuil18 
~:::bbm\lbVl~flb~LJVl~e:J~:::bbm\l"11~bVl~flfl~1bzj'i)lJ~~ (WELDED STEEL WIRE FABRIC) b'Vl~flb~e:J8(DOWEL 
BAR) bVl~flEj~ (DEFORMED TIE BAR) bb"1:::~e:i8~e:J~1\l 1 (JOINT) ~.:i-d'1Vl'Vll1181"111l1~1llfi\lbb~L.l~LJ 
Ae:JL.lfl~~b?l~llbVl~flU~b1rurie:i?1:::~11..1 (R.C. BRIDGE APPROACH) il18 

boU6'1~'a K = o. mo + o.@o It/lo + a.mer Ct/Co + o.@o Mt/Mo+ o.@cr St/So 
'IJ 

c6 
('U1 tl'V11"\'Y'l~ b'Vl~e:J\lflG1tJ1t1.!fl!:1l/ 

e:f8'1'W1 t.Jn1'dbb'lJ1\l'Yl1\l'Vlbl'J·Wl1flYJ C9> 

" 



- G'll -

I ~ .c::I Q ~ 1QJ 4 I .c:::i1 .Q ~ 
m.er \l1'U'VleJ'a::'U1ti'U1fleJ'l.!n'a~ b6'1'ajj b V16lflbb6l::\l1'U'UeJ'Wn Vim CJ tl\l 'VleJfleJ'Uml'l b6'f'ajj bVm n 

6'1°1'Vl1''U\ll'U'a~'U1CJJ1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \l1'U'a1\l'a~'U1CJJ1 
.c:il .Q ~ .c::il -=:it. ~ ~ .Q ~ I Q.I 

fl eJ'U ml'l b6'1~ii b Vl"1 fl \l1'U m~ fleJ'U ml'l b6'1~ii b Vf "1 m1\l~~u1CJ'U1 bb"1~u~b1 ru "11~ fleJ6'1 ~'l"l1 'U ~1iJVl\l\l1'U'U eJ'l"l fl 

fleJ'U fl ~\?l b6'1~il b VI~ fl bb"1 ~\l1'Ufl eJ'U fl~\?l b6'1~il b VI~ fl 5'U~:ri~tJ bb 'U'U bb"1 ~~ fl~tu~\l1'UfliK 1 CJ fl~\l tl'U b 'li'U \l1'UUeJ'W'fl 
'\J 

(MANHOLD) vie:i-re:iCJmCJbVl~l"i''l"lVJ vie:i-re:iCJ6'11CJhJvh bD'U~'U 

K = a.mer + o.klo It/lo + a.Gier Ct/Co + a.Gier Mt/Mo + a.Gier St/So 

m. b \l1'U bfl 'a\l6'1~1\lfleJ'Ufl~~ b6'l~jj b 'Vi~ flbb6l::\l1'U b ~eJ'U tl'U\?l~\l '\liil1CJ ~\l 6'1~'\"l1'UfleJ'Ufl~\?l b6'1~il 
b VI~ fl bfl ~ \l 6'1-r1 \l ~1'\.J ~1 fl fl eJ'U fl~l'l b6'1~il b VI~ fl fl eH'I ~'\"l1'U (R. c. BEARING u NIT) vim VI~ CJil fl eJ'U fl ~\?l b?l~il 

"' 
b'Vl~fl (R.C. BOX CULVERT) V1t1i:1\lJ11m'l6'111\lfleJ'Ufl~l'lb6'1~mVl~fl bzjeJ'Utl'Ul'l~\lfleJ'Ufl~l'lb6'1~ilbVl~fl vi1 

K = a.mo + o.G>o It/lo + a.Gier Ct/Co + o.klo Mt/Mo + a.kier St/So 

m.G'll \l1'U bfl'a\l6'1~1\l b'VI~ n Vim CJ ~\l 6'1~'1"l1'U b VI~ fl;;;1V1fofl'Ub~'U-if 1jjt1'\.J'U bfl~\lb VI~ fl;;;1V11'u~~ ~\l 
u1 CJ'1 ~1'1~'ll'Ll ~ bb 'LJ1'U6'1 \l b?111vJ~1 bb ~ \l6'1 \l b6'11lVl CJ b6'111 vi ~VI ~tl Vl~eJ\l1'U 1m \lb VI~ fl5'U~:ri~ fl~ru~ 

'\J '\J ' 

fliK1CJfl~\l n'U bb~1~~1i1~\l\l1'U~~~\l b6'11 bm\l b Vl~fl6'11CJ~\l'1leJ\lfl1~ 1 vJ~1~1CJe-1~1?1 bb~\lu~~ b vi~1 VJCJ 

beU6'1~'a K = a.kier+ o.G>o It/lo + o.oer Ct/Co + o.klo Mt/Mo + o.ct'o St/So ... 

d a d ~ .c:il .Q ~ dv I 

ct'.er \l1'UfleJ'U n-a~ 1~-a'Jjjb '\116'1 rnb6l::fle:i'Un-a~~l1~fl6leJ\l VliJ1CJ tl\l \l1'Ufl eJ'U ml'l b6'1~ii b Vl"1 flVl'Vlfl6'1TU 

'LJ eJ\l b vt~ fl e:i e:i fliJ1 bbCJ flrl1'U1ru~1\l'Vl1fl'LJ eJ\l\l1'U ~1CJ Vl1\l~~u 1CJJ11K'U vt~e:i e:i1fl1 ~'ll"1U ~~VJ1'UtJ ~~ fleJ'U'LJeJ\l ., 
.ail d .c;i1 Q.J 1 .c:il <LJ I I Q.I 

b 'LJeJ'U 61J\liJ6'1 t\J t\J1 bbCJ fl'11 CJ bU'l"l1~\l1'Ufl eJ'U ml'l ~\l flm1 b Vl1'U'U 

1.if6'1~'a K = o.ct'o + a.Gier It/lo + a.kier Ct/Co + o.klo Mt/Mo ... 



- w: -

K = ESCALATION FACTOR 

It = ~"1Jti11f!1~u~'ltifl~11 tl"l!e:i .!ltl1:m11f! b 'U b~e:J'U~ci.!l.!l1'Ubb~6'l::.!l1~ 
" 

= ~"1Jti11f11~u~1tifl~11 tl"lle:i .!ltl1:: b'Vlfl 1 'W b~e:i'U~bll~61le:i.!ltl1::n1~·nfl1 
" 

= ~"1Jil11fl1~b:!J'U~ b'Ub~el'U~ci.!J.!J1'Ubb~6'l::.!J1~ 
= ~"1Jti11fl1~b:1J'U~ b'Ub~e:i'U~bll~61le:i.!ltl1::m~11fl1 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

= ~"1Jil11fl116f~rlel6f~1.!J c1:1h1:1Jb'Vi~nbb6'l::~b:!J'U~) b'Ub~el'U~ci.!J.!J1'Ubb~6'l::.!J1~ • 
= ~"lJu-a1ri11'6l~rlei61~1..:i(bJn11b'Vl~nbb6'l::~b1J'U~)1'Ub~eJ'U~bU~"11e:i..:i'IJ-a::mm1ri1 • 
= ~"1Jti11f!1 b'Vi~n b 'Ub~e:J'U~ci.!l.!l1'Ubb~6'l::.!l1~ 
= ~"1Jti-a1fl1 b'Vi~n b 'Ub~e:J'U~ bU~61le:i.!ltl-a::n1~-a1f!1 
= ~"1Jti11fl1 b'Vi~nbb~'Ub~t:JU~r;.J~VJ b 'Utl1::b'Vlfl b 'Ub~el'U~ cl.!J..:J1'Ubb~6'l::.!J1~ 
= ~"1Jil11fl1 bb~'Ub 'Vi~m~t:Ju~ r;.J~VJ b 'Utl1::b 'VIA b 'Ub~e:J'U~ bU~61leJ.!ltl1::n1~11f!1 
= ~"1Jti11f11 bbe:i6tw6'1\1 b 'Ub~e:i'U~ci.!J.!J1'Ubb~6'l::.!J1~ 
= ~"1Jti11fl1 bbe:i6lw6'1\1 b 'Ub~e:i'U~ bll ~61le:i.!l'\.h::n1~-a1fl1 
= ~"1Jti11f!1 bfl~e:J.!l~n1u6'l::u~.ii'ru'1 b 'Ub~e:J'U~ci.!l.!l1'Ubb~6'l::.!l1~ 
= ~"1Jti-a1f!1 bfl~e:i .!l~n1bb6'l::u~.ii'ru'1 b 'Ub~e:J'U~ bU~61le:i.!ltl1::m~-a1f!1 
= ~"1Jti11f!1tl1~'U~ b61l6'l'Vi:!J'Ub~1 b 'Ub~el'U~ci.!J.!J1'Ubb~6'l::.!J1~ • 
= ~"1Jti11f!1tl1~'U~ b61l6'l'Vi:1J'Ub~1 b 'Ub~e:i'U~ bll~61le:i.!ltl1::m~-a1fl1 • 
= ~"1Jil11mvle:i~b:1J'Uvii.t:1~'U b'Ub~e:i'U~ci..:i..:i1'Ubb~6'l::.!l1~ 
= ~"1Jti11fl1vie:i~b:1J'Uvii.t:1~'U b'Ub~e:i'W~btl~61le:i.!ltl1::n1~11fl1 A Co 

PVCt = 
PVCo = ~"1Jti11f!1vie:i PVC b 'Ub~eJ'U~bU~61leJ.!ltl1::n1~11f!1 
GIPt = ~"1Jti-a1f!1'VlmV1~m:nu61'.!ln::i'l b 'Ub~e:iu~ci.!l.!l1'Ubbl9i6'l::.!l1~ 
GI Po = ~"1Jti11f!1'Vle:i b'Vi~ne:i1u61'.!ln::i'l b 'Ub~eJ'U~bU~61le:i..:itl1::n1~11f!1 
PEt = ~"1Jti11f!1'Vle:i HYDENSITY POLYETHYLENE b'Ub~el'U~cl.!l.!l1'Ubbl9i6'l::.!l1~ 
PEo = ~"1JU11fl1vie:i HYDENSITY POLYETHYLENE b'Ub~eJ'U~bU~61leJ.!ltl1::n1~'a1fl1 
wt = ~"1Ju11f!16f1t:11'V'lvh tm~e:iu~ci.!J.!J1'Ubb~6'l::.!J1~ 
wo = ~"1Ju11fl16f1t:1hJvh 1m~e:iu~btl~61le:i.!ltl1::n1~11fl1 

6 
('U1 EJ 'Vl?'l 'i'f'J b 'M~ 8\l rlfl81fllflt1J) 

' rj81tnt.m1"5W'u'J\l'r11'l Vlfl1\IV1 1 n~ (9) 



- ~ -

., 
(9). m1r\'1i.nruvi1r11 K '11fl?lm \9rnJ~fl~ru~'l1'UU'U 6'1 1 m-U\91-mi'1Jlil'lJt111mi'?!(?lflf)?\~1'1'1Je:J'I 

" I ' 

m~vi11-:ivnru'lJ~ b(?lt11-U~1'U'lle:J'lll lvctmo bU'Ubflru6V1'1'Lln1~r11mru 
"' 

iv. m 1r1'1'U1 ruvi1r11 K 611vi-r'U mru~iJ-:i1'U n e:i?1~1-:ivim ti th~ bilVl 11:i.m~1'LI~11!11J1 b~ t11 n'LI '1~1'1 e:i-:i 

bbt1nr11ne:i?1~1-:i bb~(l ~th~ b.flVl 1 Vfi(?lb '1'Llmii~ n~ru~'!Je:i-:i-:i1'U,!'Ubb(l~ 1 Vt?le:J(?lfl~e:i-:in'll?lm~1~ 
" 

n1vt'U(?')H 

m. m~r1'1'U1tuVl1A1 K n1V!'U(?l 1 vi'1-ifvil"liJtiii {,l) \9\'1bb vioJ-:ivin~'U\9le:J'U b(?ltl 1~~f111U(?l bl"l~bb(l~ 
' 

n1V!'U(?l 1 Vfvh b(l'lJ~iJYr'UB (b tl~ti'UbYiti'll) 1 Vlb U'Ui:-J(l 611 b ~'1rle:J'U bb~1~-:it11i:-imrvm1 Ufltutl'U\911 b(l'!Jfl'I~ 
" ,, 

vi°lJ1 b(l'll ~ii-Yr'W5u'U 

Ci'.. 1 Vt~'111ru1 b~'Ub ~:i.JVl~e:J(l(?ld1fl1A1'11'U '11m1m~~-r'U~1-:iv\'1~rurn1\9lfl(l'ltl'll~11~1-:i b~e:JA1 K 'U QJIJ~ 'U 

\911il~ m61°1vt-r'U '11'U n f)?\~1'1,r'U 1 1 'Ub~f) 'U~ ?i 'll.Jf)'U '11'Ui1A1 b tl~ tl'Ubb tJ (l '11tJ'11flA1 K 1 'W b~ e:J'UbU (?')61f f)'I 

tl1~f11(?')11fl1mn n11 Ci'.% ~'LI 1 tJ b(?lt1t11 ba~1~?i1'U~ bn'W Ci'.% mr\'1'U1 ru'll-r'll b~iivt~e:J(l(?')A1'11'Ubb~1bb~ 
mruCt(?lti1~f1(?') Ci'.% bb1n1Vf) 

er. 1 'Wmru~~-r'U~1-:i 1~?11ii11i;iv'i1m1ne:i?1~1-:i1 Vtbb~1 b?l~'1 \911ii1~t1~b1m1 'W~t1Jt1J1 b(?lmlJ'Wm1ii~(?l 
'llm~fo~1-:i r11 K \911ii?1m~1-:i 6'1 ~'1~tl1ii11~ 'Um1r\'1'U1rur11-:i1'U 1 m-Ur11 K 'lle:J'lb~e:J'U?l(?')VJ1ti 

"' 'U I , 

miimt1~ruru1 vi~e:ir11 K 'll€l'lb~e:J'U~?i-:iiie:irn1'U'1~'l bb~1bb~11r11 K \9111(?')'1~i1r111Je:it1n11 ' ., ., 
ti. m1~1m~'Wbb~(l~,:i1(?') 1 Vf~1t1r11~1-:i -:i1'U~~fo~1-:iv'i11~bb\9i(l~-:J1(?') \911ii~t1Jt1J11 tlne:i'U?i1'U 

r11-:i1'Ub~iivi~e:ir11-:i1'U(l(?l(l'I zj,:i'1~1°11'U1ru1~\9im~e:ivi11'lllil'lJu11fl11'?1(?lne:i?1~1-:i zj,:it11mr\'1'U1ruvi1r11 K 
' 

'lle:i-:i b~e:i'U~?i-:iiiffu-:i1'U-:i1(?'),!'U 1 b u'LI~bb Ll'Ue:i'Ubb~1 b~e:i1°11'U1rub~'U b ~ii 1~ Vf'lle:iv'i1m1ii\9l n(l-:i b~e:i-:im1 b~'U 
n'U611i1rn'lltlwmru 

"" b .., ' .., 
((l'l'lJe:J) i:-l11'11'1 

" 

..,.., .., 
i:-J1'U'11'1 
" 

fl~'U'lJ'11) 

§/ ~tl1'U 

('U1t11vim bb(?l'l~'U) 

d 

~'~ ((l'l'lJe:J) ~tll'U 

('U1-:in~~ru1 ~1rub'11qJ) 



be:imnm'W'UVJ1£.16lruru1.Ue:i lfl.G>G> (~'U1n G>G>) ., ., 

~11~6lruruTVi vin.G>/ Gl \O) /lflct'b<i'. ~..:i1'UVi G>m ~m1fl~ lflct'b<i'. 
QI QI ------- ---- ------- ---- - - -------- --- --- --- ---------- - --/ --

bb'Uu b b~'Uu1 EJU';i~'ll1~~~'U6.:11'U ne:i?1~1.:i ~~fo"5'1.:i'OJ~l?i'e:i.:i~\91vi1 bb~~~\91~.:im~~~ fl';i~. 
" 

bde:i1'U~ bb ~nd1fl~ bctctt9l bb~~~ 'U';i .octoct/1\!:Jb'll ~.:ii''U~ b~ ~nd1fl~ bctctt9l 

0 ~ d 
611'Un..:i1'Ubb"l.l1..:i'V11..:iV1~1..:imn 'V1 G> m~'V11 ..:J'Vi~1..:i 

vi . u1~:::lJ1..:i e:i.biie:i..:i 'OJ.mn 

rleJG'l~1 -!l\11'U b?l~~~1bbeJG'!Yl~~ (b6'1~~~1bb'lJ'lJ'lJ1-!I {,Tl 611~ . ) ,,.. 

\11'Ub?l~~~1bbeJ?IYl~~ (b?l~~e'.j1bbuuu1.:i rn 611~ . ) 'V11.:J'Vim.:ivtmm~"l.I (9)(9)0~ vie:i'Uf11Ufl~ ot9loo 
' 

VleJ'U ~1EJ~';i:::b"5'1vi1n - 'U1l'U?I~ ';i~V!l1\I n~.o+t9lcto - n~.t9lt9l+Ci'.Ci'.o (bU'U\?leJ'U 1) mmru..:J1'U 

., .., ., 
~';imn~ 
'U 

.., .. 
61illill1b~"l.l'V1 ., ., 

b'llt9l,ob'llct m.~ . ./ 

~1-:i~'U~1'U'11n\91 ?11';i';iru bbe:i?IYlffVi (l!:iot9ll!:i) 
' ' 

~e:i~ b'llb V!lJ~ ~ IP\'1u~'U1'll'LI1m rl1bfleJP1~~1h\I 
" " ' 

1 Vl';i. octct-bt9lct~orn 1 Vl';i?l1';i. octct-bt9lct~oei'. ,, 
Mn.t9l/ t9lt9l /bctbei'. b~~\?l'U t9lei'. ~nd1fl~ bctbei'. ~'U?l\91 t9lrn 

' 

(9){,Tl,\!:JOt9l,OOO.- 'lJ1Vl .---

'U1EJQ\?l';ioUEJ B'UU';i1 LVl';i. o~-~ctrn~-bei'.ct~ 

LVl';i. o~-bbrnrn-~boei'. 

~Tun..:i1'U61'U1~ L 'Vl';i. 1 Vl';i?l1';i. 

1 Vl';i . b~1V1-U1~u~'li'VlnA1n·H~-ru~1-:i 
'U 

vtm m VIM ~fo~ 1-:i'OJ ~ \?le:i .:i~ \91vi1u1 EJ U';i~'ll1~~ ~'LI 6\il\I n~ 11 bb~ ~~\91~-:iu1EJ'll'U1\911lJifo EJ n-J1 
" ,, 

C~'Uu1£.J~J1 b~'U~1V1u..:ii'ie:i~"l.l11) ru ~\91b~~l?i''Ubb~~~\91~'U~\91'lJe:i\l-:i1'U ne:i?1~1-:iei~1-:iiiei EJ b 

b ll'U~n1V!'U\91'0J\9)~\9)~\I bb~ ~ ~1b iJ'U m';i 1 ~bbi11 b?l~'OJ ne:i'U'1\llle:ivi1.:11'U 
" ' 

C)vv-1 
('U1-:in')~ru1 \l';irub'OJ~qi) 

h<:i'.o x rn.bo b~m 

'll\91 l\91EJ1~~f11'Ufl~\11'U 
' " ' 

" ' " e.J11'0J1\I 
" 

~EJ1'U 



' .,,.,. 

b~ eJ'W 1 "ll n THrl'W e:i bbe.J'W nTa'\'11.:11'1.J 

m CJ 1 'Wn1Vl'Um~ CJ~ b 1m ___ ______ _______ ITTl ______________ i''LI i1u~111~1ni''W'1-.:J'W1lJ 1 'LI~fl!fl!1~-ru~1-.:i~~~fl-.:i~mh 

bbe..J'U fl 1~vl1'11'U ~'I 1 Vf~11~1-.:J\?1 ~1~ ?lfl'U bbi;l ~ bbe..J'U fl1 ~vl1'11'U~-.:J flm1~ fl'! 1ti1-ru f111lJ b ~'U'llfl'U~1 fl ~11 ~1-.:J ri fl'U~-.:J~ ~i;,-.:iiifl 
~ ~ 

vl1'11'U 1ti1 

bbe..J 'LI m ~v11-.:i1'U ~ ~ ~ fl-.:J bb?l\11-.:J~ 1~u~'U l?1 fl'U bb'1~~1-.:ib1i;, 1~~ ~v11-.:i 1 'U bb~'1~~1CJfl1~1?11lJ ~ ru ru11 Vf mu tl1'U 
"" 

~111 b~'Ubb'1~ b ll'U 1 tJ1ti11111m 1'U~-.:iV1lJ111~e:i-.:ibb~1b?l~~u~mrumCJ1"Wn1V1'U111b1m"llfl-.:i~ruru1 
~ " " 

1 'Limrui1m1lJ'<ii1 b ll'U~fl-.:itJfo bbe..J'Um~v1'1-.:i1'U 1 'LI~~V111-.:i m~v1'1-.:i1'U ~-ru~1-.:i~fl-.:i b?l'Ufl bbe..J'U m~v11-.:i1'U 
~ 

~tJfo 1 VI~ bbri~l1~1-.:J b ~fl 1 Vlf111lJ b ~'U'llfl'U nfl'UVlfl fl~'! 
~ ' 

., ' ., 
e..111~1'1 
~ 

'l''W1'U 



... ., ... 
beim11-abb'U'U'Vl1EJ6'1'1j'1J1"l.leJ h@<r (e-J'U'rn @<r) 

QJ d QJd 
~1:W6'1'1J'1J1'VI ~n.@L _®.!O) __ _ _/ooct'bcr fl\l'J'U'Vl __ __ ___ _ @_ro __ J .JD.'fJr:i_:1,1 ___ ~_~<§;'- /-- --

:ij1.:i b 'Vlm\11'1..!b&'l~:W~'JbbeJ&'IVJfl 191 (b&'l~:W~'J bb 'U'U'U1\I m 61J:W.) Jl1.:l'Vlfl'J\l'Vl:W1E.Jbfl'LJ GiGi oc:<: ~eJ'Uf9'J'U~:W 0 Gi 0 0 

~eJ'U Fl1ffl"l'a::b:ij1~1n - 'W1b'U6'1~ -a:: 'Vl'".11.:i n:w.o+@ct'o - n:W.@@+<r<ro (bU'U~eJ'U 51) 

tl~mru.:i1u rnl@ ,ornlct' ~-a . :w. / / 

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

'j1CJ~:: b5 CJ\91~elVi'1CJ61' qjqj 1~ ______ ____ ___ ®D._c~il-®ID _.!~~~it- ___ (__ ___ auud v11~'U b~ eii''U ~- __ __ ®_0 __ ___ _ 

b~el'U __ ___ J,JD'DrJ~- ---- · ~ . Pl. ______ ~~.\Qcg;'. __ 1 __ 'a::vrh:i _________ ~'J::)~'.l:J-riJWJJ0\91 ___ ~J-~_·uJJ .. 1~~-~~~-'0._(~_Q®_~) ___________ ___ ___ _ 

l®JJ __ \.!J~~'..l.J\11-w~\'lJJ ____ o~'.l:J-'iJjJJ ___ ~fo~-~-vrlJ'WJ~ ___ _ 
7 

_____________ __ ______ ___ _____ __ ________ _____ ______ __ ::_ __ ~-ru~1\I ~1CJ'Vl~\I 
num:uvn\IV!m\l b\91CJ 'W1CJ'V1Pl~'a bVl~el\ln~mruAru t'11bbVIU\I ~eJ1'U'JtJn1'jbb'lJ1\l'V11\IVlm\1~1n~ C9) ~11~1\1Bn~1CJV1~\I 

' 'IJ 'IJ 

VIU\I ~m1 CJ~:: bB CJ \91~elVi'1CJ61' qJqJ1auud ~el b ll'W~1 'WVl~\1'1J el\!~ qJqJ 1~- - ______ ®_o , ®LID® ___ J_~~_'Qcg;'. _____ ___ ____ . 
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