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(rn) __________ {~'"Jbb'lh) n1V1'W~tl1V1tl'mv11fi''U~e:JCJG'l~ ______ . b~CJilit5m1 
bvtfl~bb'U'U~~.n ________________ . 

b~CJ n1'Vl'W~ 1 Vftl1V1tl'rn1~~\l'Vl~~ b v11fi''U~e:JCJG'l~ (9)00 

( -:i) rmU!. .U bn ru6l'l.ff 'U~1~1~n'U bnru'111fl11 'Llrn1~~11ru1~'1l'U~m1 gtJ.LJe:i bG'li.rn 1~CJ ~~~~11ru11 VI 
" ~ V V V ..:::r.. .di! iJ _d I 6'~ ~ _J I 0 V 

fl~ bb 'U'U bb'1 ~'U1Vl'U mm bG'l'U a ~1'U b 'V1 fl'U fl'Vl';i a6lla bi:t'U a a'Ue.J 1'U bn tu6Vl6ll'U m 1'11~'Vl'Vl'U1 c.Wl'W fl1'Vl'U~';ia CJ r;:i ~ _____________ _ 

'lh~na'U~'"JCJ ~-:id 
b. h@. ________________ ( 11CJfl11~~11tu1) 

(@) __________ (~'"Jbbi.h) n1'Vl'U~tl1'Vltiflbvl1fl'U~BCJ'1~ ______ J~CJiJiflm1 
,, 

61 ii QJ q 

b 'Vlfl~ bb 'U'U~\l'U ________________ . 

1Vi'fl~bb'U'U~\ld ________________ . 

(rn) __________ {~'"Jbbi.h) n1'Vl'U~tl1'Vltiflbvl1fl'U~BCJG'l~ _______ . b~CJiJiflm';i 
1 vtfl~ bb'U'U~\ld ________________ . 

b. rn 'Vl1n~~'Uoif mG'l'UB';i1 CJ t~iifltuG'l~'Li&ih.kin~a-:im~-Ue:i ® Vl~a~'U'Vli;l n:o1'U m1~ 'UoLJmi:t'U a 1:Wt1 n ~ a-:i 
'U 'i 'U OS 'U 

'Vl~a 1:Wfl1'Uli'1'Ll1'11~-Ue:i rn 'Vl~agtJ-iJmG'l'Ua 1:Wt1n~a-:im~-Ua cs:'. fltu~rn1~m';il1~1';itu1e.J'1"1 ~~1:W-r'Ul1~1';itu1-Uab?l'Ua 
" "llm~g 'UoLJ mi:t'Ua11CJtT'U b 1mb~ ~g'UoLJe:lbG'l'UB11CJ1~bG'l'Wme:in?l11'Vl1\l b'Vlf1Ufl'Vl1mb 'U'Ui'\.J bb'1~11CJm1r;:i~ b-5 CJ~ bbG'l~ 

" " " 
6lla'U b 6lll'16lla-:i-:i1'U <li'1i1) v1~~41-:i 1:Wfl1'Uli'1'Ll V1~mi:t'Ua';i1CJG'l~ba CJ~bbl'1n~h-:i 1u~1m~a'Ll16llvlm~vn-:i'Vlm-:in1'Vl'U~ 111 'LI 

i.J 1~m\'31 bbG'l~ ba n?111'\.J1~ m ~11fl1B b~ n'Vl1a'Ll n°611 'Llii11'Llvlii1"1i?111~6'f1r1 t1Jbbli'l~f111~ bbl'1n~1-:itT'U hlii e.Jli'lv111 Vi' bfl ~ m1 

1~b'\.J~CJ'Ub~m'\.J~CJ'U~e:i~g'U-LJ'e:ib?1'Um1CJ~'U V1~ab.lJ'Um1~~'V'lm~b~nuaCJ fltw~m1~m1Vl~11ru1e.Jli'l"1 m~Vl~11ru1 
" eJe:i'Ui.J1'Ufl11~~~'Vl6~g'UoLJe:Jb?l'W811CJtT'U 

" 
o.cs::'. m~'Vl1-:i'Vlm-:ii:t-:i1'U~'VlB1:W~~11ru1-Ua bi:t'Lla6lla-:i~~'LloLJ'm?l'Ua 1~CJ 1:Wii rn1eJatJ~'U 1tJmru~-:i~a1 ud 

" 
1 I d Vd ii ~ QJ JI QJ V CV V ..:::r.. d ..:::r.. tr 

( (9)) ~ me:i n'lla e.J CJ'U"lla bG'l'U a b 'U rn1 bG'l'U m1 f11'Vl1-:i1~'U'U ~ wlla~ ~~ 1-:im fl1:0~1 CJB bli'l n'Vl1B'U nG'I " ... 
(~) bG'l'U 811 CJG'l ~ ba CJ~ bb\91n~1\l 1 i.J~1 n b~ B'U 1 "llvl n1Vl'U ~ 1 'LlbeJnG'l11i.J1~ m~11fl1B b~ n'V11ail n61vl 

b .lJu?111~rl1fl'ru 'Vl~Bi1e.Jli'lvl11vtbfl~fl11~1~b '\.J~CJ'U b~ CJ b '\.J~CJ'U bbri~~'UoUa bG'l'UB11 CJ~'U 
v " 

(rn) 1:W·1h1~rhsaman?111'\.J1~m~Bb~n'Vl1e:iiln61 V11e:i"l111~ 1:Wfl1'Uli'1'Ll 

(cs:'.) "ll1';i~r11saaban?111'\.J1~m~11f11Bb~n'Vl1ailni:t1tJ1'UV1~ab1m~'U'UamV1tia~1n1''Llbbli'l~b1m 
.yj n1V1'U~ 1 ma nm';i'\.J';i~ m~11fl1B b~ n'V11ail n°61 hi11~~ b ll'Um1°!111~ rie:i'Ufi-:i1'Ubbli'l ~ b 1mvl n1'Vl'U~V1~a b~B~'Ul'Ubbli'l~ 

' 
"" 0 ... 

b 1li'l1'Vlfl1'Vl'U~bbm 

(er) 1:W1~~-:i'Vli;lmi1'Llm1-U11~b~'Ul'11~-cia-:i'V11-:ivln1'Vl'UV1L'Ubarn:n';ii.h~m~';i1fl1flL~n'Vl';ie:i\Jmh.11 ... 
1 vt'Vli.b CJ\l1'U°ll8\l-r:ol'1';i1~G'IB'Ufl11~t1n~a\l il1CJ b 'Ul'Ubbli'l~ b 1mvl n1V1'U~ lrt 'Uban?111'\.J1~m~11f11Bb~n'V11Bil n~ ... " 

o.ct 1 'Llm11'1 ~?i'Um1i.h~m~11f11Bb~ n'V11a'Ll n°61V1~a 1 'Llm1v11~t11 t1J1 fltu~m1~m1~~1';itu1e.J'1 "1 

'Vl~B m~'V11\l'Vlm-:i ii?i'V151Vi'~g'U-iJmG'l'UB~bb~-:i-ilmV1~~~-:ib~CJ1n'UG'lil1'l"l :01'U~ 'Vl~aoLJ'BbVl~~~-:i~'U1~vlb~CJ1-ii'B-:in'U~ 
" ... " 

g'UoLJ'mG'l'UB b ~~b&\~1~ n';i~'Vl1-:i'Vlm-:iii?i'V16vl~~ 1:W-r'U-ilmG'l'Ua 1:W-r'U';i1fl1 'Vl~a 1~M1fK'1)'1)1 V11n-ii'm Vl~~~-:i~-:inri111:W 
b'Vlm~?l~'Vl1B 1:Wt1n~m 

" 
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b. b m:w'Vl1.:JV1'11.:J'\fl';j.:J 11~.:i~'Vlfivi "il~ 1:iJf 'lJ';i1fl1~1?1 ~ V1~m1fl1V1ti.:i';i1fl11~ V1~m1fl1vl b?l'W a~.:i'Vl:w~ 
' 

m~ bb'1~81"iJYl"iJ1';itlJ1b~an-<il1.:iria?1f1.:i1'W'<il1'W1'W Vl~8"1.l'W1~ 'Vl~8bu'l"l1~';i1CJn1';i'V!ti.:i';i1CJn1';ib~ Vl~881"il"il~CJm~nm';i 
tJ-;j~ mm1fl1fa~ fl'Vl';ieJU n?l1~CJ 1:iJYl"iJ1';jtu1~ ~'<[ 1.:iria?1f 1-:i b'1CJ tit~ ?I~ bb~ "il~Yl "il1';itu1 ~.:id b ~ atl-;i~ bCJ"IJtl"1.1a.:i'Vl1.:i 

' 
';i1"1Jm';ib ll'WG'f 111'1 ru bb'1~ 1 ~;; a11m';i~ ~~'W"1.1a.:in';i:w'Vl1.:iV1m.:i b ll'Wb~~"1.11~erg 'Wim?l'Wa"il~ b~CJnf B.:iri11.U"il° 1 CJ Vl~eJ 

., " 
f11 b~ CJvt1CJ1~ 1 in~ ';i1:W~ .:i m:w'Vl1.:JV1'11.:i"il~Vl"il1';iru1 CJ m~ nm';itl';j~ m~';i1fl1a b~ fl'Vl';iau n~ bb'1~'1.:i 1 'Vl~~g'Wim?l'WeJ 
b lJ'W~v1.:i.:i1'U 1:iJrJ1"il ~ b lJ'W~g'WoUab?l'WeJ~1~-r'lJ f11';irl ~ b~ eJfl'Vl~eJ 1:iJ n~nil Vl1 niJ b VI~~ b ~ai'ia 1~11 ~'WoUeJ b?l'W am~v\' 1n1';i 

" " ' 
1~CJ 1~?1"il~~ b 'li'W n1';ib?l'WmeJ n?11';i'5'Wb llm Vi"il Vl~eJ 1 .Uzja'lJflfl'1u';i';iit~1 Vl~ffW~'lJflfl'1~'Wm b?1'Wm1fl1bb 'Vl'W b ll'W~'W 

' ' ' 
b 'W mruvl erfil 'WoU a b?l'Wel';i1 CJ vi b?l'W eJ';j1fl1~ 1 ?I~ b?l'W 8';i1fl1~1"il'W fl1~Vlil1CJ1~111:i.i 81"il ~ 1 b t1 'W.:!1'W " . 

miiban?11-;itl';i~m~';i1fl1a b~ n'Vl';iau n?1'1~ 1 'Wmruvl ';i~V11°1.:i';i~CJ~nmmiir.1ruru1"il'Wi1.:i1'Wvler11-<il1.:i1~m1"il-r'lJ ., ., " 
.:J1'W fl~ .:i?I ~vi' 1CJ1~ bii ~ m1:w b~ CJV11CJa~1.:i~1 mb ';j .:J"il1 n'VI~ eJ bbri .:i1'W ri eJ?1~1.:it1.:J"1.1'W1~vlrieJ1 ~ bn ~.fl cJ'W \9l ';i1 CJ~ B~1 \9l'Vl~e:i 

' 
'Vl-r'l"l~~'W"1.1a.:itl-;i~"IJ1"1J'WB'Wb ii e:i.:i:w1"il1nm';im~v11V1~a'1~b 1''Wm';im~v111~1"1.1a.:i~f 'lJ~ 1-:i .fl1CJ b 'W';i~CJ~ nm kl ti 
tl''lJ ~ .:i bb~i'mn ~ b Vl\9l"il'W fi.:i1'W g 'WoLJ m?l'W e:i fltu~m';i:Wm';i-W "il1';itu1~'1 i Vl~e:i m:w'Vl 1.:iV1'1'N"il~ 1 Vf ~g 'W-if a b?l'Watf 'W~ bb "il.:J 

' " 
bb'1 ~ bb?l~.:i'VI~ n\i1'Wv1v111~bzje:i1~11 ~fil 'W-if e:i b?l'W e:i?11:w1';i~wh b ti'W m';im:w rn n?11';itl';i~ m ~';i1fl1a bcfl fl'Vl';ie:iti n?l1 ~b?I ~"il 

~ " 
?1:w'lJ ';juJ V11nl"l1off bb "iJ.:i 1:iJ b ll'Wvl ~uW.:i 1~ mii'Vl1.:iV1m.:iil~'Vlfivi"il ~ 1:iJf 'lJie:i b?l'W aV1~a 1:iJf 'lJ':l1ri1"1.1a.:ierg'Uoff a b?1'Wm1CJtf t1 

" " ~.:id ~g'U-if e:i b?l'Wa~.:in~111:iJil~'Vlfib~CJn~e:i.:il°i11 i"il°1CJV1~e:if11b~CJVl1CJ1~ 61 "il1nm:w'Vl1.:iV1m.:i 

b.gi) ri 8'W'1.:J'tn:w1 'W« tyty1m:w'Vl1.:iV1m.:ie:i1"il'Ll':i~m121CJrn~ nm';i\J';i~m~';i1fl1abcfl fl'Vl';ie:iti nGf V11n 

tl ':11 n~11ii m';i m~vhv1 b i1~ n~ru~ ~g'U .LJ a b?l'U avl"IJ'U~ m';itl ';j ~ m ~ ';i1 m'Vl~avlt~~'lJ f11';j rl ~ b~ a nii~ '1tl ';j~ bCJ"IJtl ~1 :w n'W 

V1~e:i:Wr:i1'U 1~ b~CJn'lJ ~g'U.LJa b?l'WB';i1CJ ~'W V1~a'1l~"1.111.:im';ibb "ll.:i'1l'Wa~1.:ib ll'Wu';i':i:W Vl~e:i?l:wCJa:wn'Wn'lJ~~'W-U'a b?l'WeJ';i1CJ ~'W 
" " 

Vl~e:i b:if 1V1-U'1vi1 'Wn1';i b?l'Wm1m V1~e:i?ie:i11m~v11m';i'Vl"il~\9l~'U 1~ 1 'Wn1';ib?l'WeJ';i1fl1 
' 

b.~ V11nerg'W-LJ'm?1'We:izj.:ibll'W~tlwna'lJm';i SMEs b?1'Wa';i1fl1?1.:in-i1';i1fl1~1?1~"1.1merfil'Wim?1'Wm1CJ 
'ti 'ti \J q 'U 

5'Wvihibn'Wfe:iCJ"~ @o tVf~~s!e:i~~~1.:i"iJ1neru';i~ne:i'lJm';j sMEs ~.:in~111~CJ~~b~CJ.:ii;\'1~'lJer~'W<U'm?1'Wazj.:ibll'W 
" " 

~th~ne:i'lJm':i SM Es 6i1.:ib?l'UB':i1fl1?1.:in11';j1fl1~1?1~"1.la-:i~~'Uoff m?1'Wm1CJ ~'U 1:Wbn'Wf aCJ'1 ~ @o vl"il~ b~CJ nmv11«ru., ru.,1 
'U 'U , 'U 

1:Wbn'U m ';i1CJ 

erg 'I.Jon e:i b?l'We:ivi bu 'Un "iln1':i~1:wfi' 1Vi·"il~ hi~'Vl5 \911:W1';i';ifl'Vltt .:i er b on 1~1:wfi' 1'\ll m1CJ"il~~ e:i.:ib ll'W 
" " ' 

NU':i~fleJ'lJf11';i SMEs 
" ~-:id ertJ-;i~fl8'lJn1-;i SMEs vj"il~1~bb~:W~8~1'W';i1fl1\911i!1-;i';ifl'Vl,j.:J "il~~a.:iil1.:ib1'Wi;1ruru1?1~?1i1 " ., ., 

~1:wtltJnVi'l.J';i1iin'lJ';i1fl1vib?1'Ua 1 'Wfl~.:idbb~1 ii:w'1l°i1';i1:wn'W 1:iJ bn'W:w'1l°i1"1.1a.:i';i1CJ 1~m:w"1.1'W1~vl~'W'Vl~b -u CJ'W 11n'lJ ?1?11. 
~ " " 

b.ci V11fleJ~'WoLJ m?ltia~ -:iii16li el' tl-;i~fleJ'lJn1';i SM Es bb~ b {] 'W'lJ flfl'15';i-;iiJ~1Vi
0

i'i a« ru"IJ1&i1 'VlCJVl~a 
'U 'll q OJ 

i! &i'lJ flfl'1vi ~ ~~ .:i;'W~1iinnV1:w1CJ1 'VlCJ b?1'Wa':i1fl1?1.:in11';i1fl1~1?1 ~"1.la.:iel'g'Uon a b?l'Ua~ .:ib uti'lJ flfl'1u';i';iit~1vi ii1~ 
q dJ '\J 'I 'U 'I 

i) ar,1 qj"IJ1&\1 '\fl CJVI~ au&\~ fl fl'1y( "ii'~ i .:i.ff 'W \911:W fl~Vl:W1CJ"1.18.:J \91°1.:itJ ';i~ b 'Vll311:i.i bfl'Wf a CJ'1~ m 1 ~ ~ ~' €1~ ~'oil 1-:J n'lJ 

'4 flfl'1 u';i';i:W mv1tie:i« ty"l11 ~1 'Vl CJVl~e:iti ~'4 flfl'1~~ ~ ~ .:i<ff 'W \9l 1:w n~Vlm CJ 1 'Vl CJ ~.:in~ 11 

~g'UoLJeJ b?l'We:ivl b tJ 'W n"il f)1';i~1:wf11vl"il~ 1~~'Vl6\911:W1 ';j';jfl'Vlil.:i er b oLJ1~1:Wfl1'Vlfl11 CJ"il ~~ a.:i b ll'W"il~ ~ €).:) " " . 
b ll'W'4flfl'1u';i';i:W~1vl~a« qJ"IJ1~1 'VlCJVl~atl~~flfl'1vi~~~.:i<il'U \911:w n~Vl:w1CJ 1 'VlCJ 

0 Q,/ ii I ii 
ml. n1'3'V11aruru11i11.:in-e:ia'31.:i 

QI QI 

el' "ll'W~ m':i\J';i~ m~':i1mab6l fl'\fl';jeJtJ nGf "il~ ~ e:i.:ivi'1« t1Jt1J1~ 1-:im:w bb 'IJ'U« tyty1 ~ .:J';j~'41 'Won e:i @.m 

V1~avi'1ia\9lnmbtl'WV1tl'.:ii1e:in'lJm:w'Vl1.:iV1m.:i .fl1CJ1'W _____ ID! __ 1'W tl''lJ'1~"il1n1'Wvi1~-r'Ubb~.:i bb'1~"il~~e:i.:i11.:iV1~ntJ';i~n'W 
i;1'qity1 b ll'W'<il1'W1m~m vh n'lJ~e:iCJ"~---~-."1.1e:i.:i':i1ml°i1-<il1.:iv1tJ-;j~ m~';i1fl1ab~ n'Vl':lati n?l1 ~m:w'Vl1.:iV1'11.:i Ei~tieJ 11l 'l.!"1.1 ru~ 
vi'1i;1'tyty11~CJ1iV1~ntl-;i~n'Wa~1.:iV1ti.:ia~1'11~ ~.:i~a 1 tl-d' 
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b'Jl.(9) b~'U6'1~ 
~.QI ttd ~0.,1 d~ ~.ct 6 cvddb!V~ 4 6'~ 

b'Jl. ~ b '1l fl'V!18~11'V.Jvl'Vlli'U 1f\T'Wll'U6'1 ·r~l1 CJ 61!\l b lJ'Ub '1l fl'V!18~11'l"l'Vl6'1\l1 'U'Vl 'Vl '1l b '1l fl'V!18~11 'l"J'Vl 'U 'U 

"1711~~m'<il1V1ti1vtl 'Ul'Uv11i1ruru1 'Vl~elnel'Ul''Ui!'U 11Jbi1'LI bfl 1'Liv11m1 ...... 
"'11.bfl V!tl'\l~8rr1'1.h~n'U"ll8\lu'U1f\11.fl1CJb'U'lh~b'Vl~ mti~1el~1\l~flru~m1:1Jfl11'UbCJ'U1CJn1'V!'U~ 

l?i'\l1~'1.J b 'WoLJel @l.es:'. (~) 'V!~ff'1~ b ll'WV!tl'\l~elrr1'\.h~n'W~b~ fl'Vl1el'Llfl~~1:i.J1Tifl11~f11:1Jtl ru~fl6'11\ltl1'V!'U~ ' . ... 
"'11.cs:: 'V!u\l~elrr 1'1.h~n'W"llel\l'U~~m~'U'Vl'U 'V!~el'U~~'Vl b~'U'Vl'W'V!~ n'Vlf 'V'l ~~hi'f 'U el'W ru1~1 vt'lh~ flel'U 

q 'I q QI 

n"il m1b~'W'Vl'Wb ~el m1'1"l1ru'1l~ bb6'1~1.h~nel'Uu1fi "ilrr1'1.h~ n'W~1:1J'lh~ m~"llel\lu'U1ri11bb vi\l'lh~ b 'Vl~1 'Vl CJ ~1:1J11CJ zjel 
' ' 

u~~'Vl b1'U'Vl'U~u'U1ri11bb 'Vl.:i'l.h~ b 'Vl~l 'VlCJ bb~\lb 1CJ'U1 Vi''Vl11u 1~CJel'U 16'lii 1 m-u~1:1J~1el~1.:iV1tl'.:i~el~1'1.J1~n'W"llel\lu'U1 ri11~ 
' ' 

riru~m1:1Jm1'WbCJ'U1CJn1V1u~ l?i'.:i1~'Ub'UoDel @l.es:'. (~) 
' 

b'Jl.cr ~uuu~1f\i'U16'1 L 'VlCJ 

V1~n'\.J1~n'Wif ;~fiu1Vi'1~CJ1~ii~elrndCJf11CJ1u @)er 1u tl''U5~"il1n1'u~~'1l'W~m1'\.J1~mm1ri1 
'IJ 

I ii I A 

~- fl1"i11-:lbb~::fl1';i"il1t!L.:l'LI 

~.@) (6'11V1f'IJ fl11~1.:J~b ll'W11f\1~el'V!tl1 CJ) 

fl):IJ'Vl1\l'V!6'11\l"il ~~ 1CJfl1~1\l ~ el'V!t.11 CJ"llm \l1'Wbbl?i 6'l ~11 CJ m1m#lv116'11 b ~"il "iJ ~\l ~ 1:1J11fl1 ~ el'V!t.11 CJ~ 
n1V1uvi 111u1 rnb~.:i'\.J~mru.:i1mb6'1~11ri1 uein"il1n 1umtlll?lei1 'l.Jd 

(<9l) b~ el'l.J~ii1ru.:i1'U~v11b6'1~"il"il~.:i1mif1u~ bfiun11~elCJ6'1~ @)~er (Vii! .:i~el CJ g ?i'UVf 1) bbl?i11J bfi'W 

1'8CJ6'1~ <9lct'.O ('V!'CT.:J{elCJVJ1?i'U) "1J8\l'\.J~:IJ1f1!\l1'W'ifi
0

tl1'V!'WV\l11 'W~ qjqj1Vf~el b 'l.Jbb"5' \l'\.J~:i.J1f;U\l1'Ubb6'1~11f\1 "iJ~"iJ° 1CJb VJ 

1ue1~11~elCJ6'l~ <io (bn1?i'U) "llei.:i111"111PielV1tl1CJ~1ii;;rruru1 ... ., 

(~) b~8'\.J~:IJ1f;U\l1'U~vl1b6'1~"iJ"i]~\lb'Wi.'i1'W~bfi'WflrJ1~elCJ6'l~ <9lct'.O ('Vfii\l~elCJVJ1?i'lJ) "1Jel\l'l.J~:i.J1f;U 
.:i1u~ n1'V!'WV1L1l u;;rruru1'V!~el 1 rnb~.:i'\.J~mru.:i1mb6'1~11ri1 "il~~ 1CJ 1 Vil ue1~11~elCJ6'1~ ~ro (bb '\.J \91~'U6'11:i.J) "llel.:J11ri11?iel ...... 

(ro) bi1el'l.J~:1J1ru.:i1'W~vl1b6'1~"il"il~\lU8CJflrJ1~elCJ6'1~ ITTlct (b~\91?i'UVJ1) "llel\l'l.J~mru.:i1u~n1'V!'W\9111 
1 u;;r ruru1V1~ el 1 'U bb ~ .:i'l.J~:i.J1 ru.:i1u bb6'1 ~11ri1 "il~"il° 1 CJ1Vt'~1ii11m~· eiwt.h CJ 1 u;;r ruru1 bb6'1~"il~~1 CJ b l\l, ti'll\91b'1lCJbtJ'Wfl1 
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fleJG'l11-:1{;1\91'1-:J'Vl)eJb'Wj.]61J'U 

@. m161lm~m ~iifi 1.:i1'W n e:iG'I ~1.:i~ 1ii61 ru ru1 bb 'U'\JLJ-r'U11 fl11~d b U'U'Vlu 1vl61l e:i-:i ~-r'\J 1~h.:ivl lil ~ #l e:i .:i b~ CJ fl~ e:i.:i ., ., " 
fl1tJ l 'Wfl1'Vl'W\91 rio 1'U tl''U~-:Jbb~1'U~~f'U-<il1-:i 1~?l-:iiie:irn1'W-:J1\91G'l(9)Vl1tJ 'Vl1fll1''Wn1'Vl'U\9ltl1 LJ Lb~1eJf'U~1-:J 1ili]i1'VlTI~ 

" ' " 
'<il~b~CJfl~e:i-:ib1m~iir11-:11'Une:iG'l~1-:1'<il1fler11~1-:11~~fl~e:i1LJ bb'1~mru~~11~1-:i lil~l11e:i-:ib~tJm~'Wfi'U'<il1fl ~fo~1-:i 1Vf~11 

'U 'll 'll '\I 

~1-:i~ b U'Wr161 ru ru1~'\J b~ tJfl L1'Wfi'W'<il1fleJf'U~1-:i 1\91 m ~1 'Vl~e:i 1Vfvtflfl1-:J1'U61JeJ-:J-:J1\9l~eJ1 LJ vt~e:i 1 Vfvtfl L1'Ulil1flvt!K fl'lJ1~n'W 
'U Ill QI 'U 

CV ii I .c:::I 

G'ltyty1 Lb~1bL~mru 

h fl1)~'<il11tu11°l1'W1 tub~'W b ~j.]'Vf~eJ'1(9) bb~~fl1)~1CJ b~'Ub ~j.]Vl~eJ b~CJfl b~'Wfi'W'<il1fl~-r'\J~1.:J~1j.] b1e:i'W 161J61JeJ-:i 
" 

~ t1J ty1 bL 'U'U'lJf 'U11m 1~ 111e:i-:i1~-r'\J m1~11'<iJG'leJ'U bb~~ b ~'W6/JeJ'\J'<il1fl61°1tl' n-:i'ULJ1~mrubb'1~ 1 Vff'ie:im1~1il11ru161Je:i.:1611t!fl 
ct '., 

-:1'\JLJ1~mruL lluVi~'UG'l\91 ' . 

~mm1'lJf'U11m (~ mfi1 K) '<il~~ e:i-:ifl-:ivl~ 1~tK'U~ n1'Vl'U\91l1i. 'Ul'Ubb~1 bG'l~lil~1il~ n1vt'W\91l1l 'W61tyty1 

'Vl~eJ.fl1CJb 'U)~CJ~b1m~mii1~61JCJ1CJeJeJfl 1 LJ 1(9)CJ'<i]~ 1iG'l~)61JeJ-:l'Vl1.:J116/Jfl1)m~)~'\Jl n 'U~eJ @.ct 
" ' 

p = (PO) x (K) 

fl1'Vl'W\9lbVl p = 11fl1fi1-:11'U ~ e:i'Vli.11 tJ'Vl~m1 fl1 l°l1-:11'U b lJ'U-:11(9)~1il~111e:i-:i~1tJ1 Vf eJf 'U ~1-:i 
" 

PO = 11fl11°11.:i1'W~e:iVJt11tJ~eJ-r'\J~1-:iLJ1~ii~ 1~ 'Vl~e:i11fl1fi1~1-:i-:11m tJtJ-:11\91 
" " 

zj,:i)~'\J l 11, 'W?i'UJUJ1bbGl1bL~mru ' ., ., 
K 

d .., ,, d !11 .<::). I ~ 

= ESCALATION FACTOR 'Vl'Vlfl\911tl ~ % bileJ~eJ-:Jb 'Wilfl1-:11'W'Vl1eJ 
' ' 

'U1flb~j.J ~ % bi1e:i#le:i-:ib~tlflfl1-:11'Wfi'U 



- ®m -

.:i1uenfl1';i V1mtJfi.:i~Te:i11°111 b"li'W Viv11m1 h-:ib~tJ'U h.:ivm1'U16'l VlacW'n vi~n Vla'lh~~lJ 
a~'<il'uvi~ ~lJbm61itJlJ 6'11~11tJtl1 11-:imV111 fl~-:i16'1191 h-:i-:i1u ~1 bllu~u bb6'1~1Vi'V1mtJfl11lJ11lJfi-:i 

' 
@).@) 1 vJV11 bb6'l~mfl11'U11lil'Ufi.:i6'11ml.lu"il1V1tl1tJ bb~1~11lJfi-:iV1l!mb '\.J6'1-:i bb6'1~1~'U'U 1'l"lvh.fl1tJ1u'U~b1ru 

@). ® 'lJ1~'1.h"1m-:im fl11'\.J11lil'Ufi-:ivla blJ'l..!1il1V1tl1tJ bb~1il11lJfi.:i1~'U'U'lJ1~'lJ1.fl1tJ 1 u'U~nru 

(9).m 1~'U'UvJBVl~ai~'U'U6'11tJ~1-:i ~ ~&il91Vl~a~-:ia~"li..!~1'1..!"1Ja-:imfl11 b"lli..! vla'\.J~'U81fl1121 vlafh61! 

6'11tJ1vJVJ1i;11V1~'Ubfl~a.:i'\.J~'Umm121 6'11m~aVJ1 °16'1"1 
v v 
0 ~ 0 

@).~ Vl1'11~'U1tJ'\..!1"118'1B1fl11lil'UtNV11'11~'U1tJ'U1.fl1tJ'U8f1 

@).er 6'11u'\.J1~na'U~1il1b llui;11V1-r'Umfl11 buV>11~6'11uvl&it91n'Umfl11 b\PltJ~m6'1~1-:iV1~a'\.J1~na'U V>J~a:i.Jn'U m1 

n' a6'1~1-:imfl11 bbl?i1~11l.lfi-:ibfl~ a-:i..ij m'Vl~mfl~ a-:iiia n6'lvl tl1m'l.b~na'UV1~a&\191$ -:i b "liu ~'\l'Jvi' bfl~ a-:iflal.li'i1 b~a~ 
bfl~a-:i6'l'Utl1 bfl~a-:i'\.J~'Ua1fl1121 cW\916'llJ °16'1°1 

'\) . 
(9).b vi1-:ibV111a'Uaifl11 ~i..!fllJ ~u~n vi1-:ilil1nmfl11 1191tJ1B'Ub~bfiu m bl.Im 

1-iia~';i K = o.klcr + o.@cr It/lo + o.®o Ct/Co + o.~o Mt/Mo + o.@o St/So 
'II 

' 
l!I.@ '111Jfi1J Vf1.11tJfi\I fl116tl\91~\J fl1)\91fl(?1'lJ fl1)tl\9lelt?l\9ltJ fl116ll~VfU'1~1J fl1)bfl~tJtJ\9le1~~'U fl116lJ\91 

' ' ' 
- t1lJ'U\91eJ\91bbtJ'U bzjau fl6'la-:i ~i..!fl6'la-:i ~u~utl1 ~uvi1-:i zj-:i~a-:i 1ibfl~a-:i..ijm bfl~a-:iiian6'1'llfiu&i 

?l'1V1r'Um1t1lJ~'U 1Vi'V1lJ1tJm1l.lfi-:im1t1lJ~i..!V11avi11tJV11a16'1191~'1..! ~:Wm1fl1'UfllJflru6'1lJu&i"11a-:i16'1191 q q q q 

tf u ~ bb6'l~ii.Uan1V1'Ul911i5m1t1lJ 11lJ~-:iiim1'U\91eJ\91bbtJ'I..! 1191tJ1oUbfl~a-:i..ij m bfl~a-:iiianm ~a 1 V1'1~l.l1~1~1u~1:i.J~ 
r11V1ul9111b6llm~mnrn1una6'1~1-:it1'W'UV11a b zjai..!"1l6'li.J1~vi1u 

~-:irrtVf11lJfi-:i-:i1u'll1~b.flVl EMBANKMENT, EXCAVATION, SUBBASE, SELECTED ,MATERIAL, 

UNTREATED BASE bb6'l~ SHOULDER 

1-iim~'a K = o.roo + o.®o It/lo + o.~o Et/Eo + o.klo Ft/Fo 

kl.kl .:i1u~m~t1.:i VlmtJti-:i -:i1'W~i..!"11'U1l911 V1ajtl1mb~ci-:inm llu~u1 Vi'bllu1~btitJ'U lil'U 1~fl11lJV1'W1~~a-:im1 
bl91tJ1 'UoUB'lrJ1'1WVlrJ1'1~'1..!1 Vlaj lil~bb61!lJ~1tJ~'U~ BCJ Vl~elf1';i1\91"1J'\..!11911Pi1-:i ~ bb6'l~Vl11tJ1 Vi' b~lJ°lim11-:iiim11°11'UfllJ 
flru61:i.J'Li&i"1la-:i1'?t\91 bb6'l~i1.Uan1V1u\9116'\.J nu&i1~w1 ibfl~a-:i..ij m bfl~a-:iiian6'l V11mb 1-:iflu bb6'l~ 1 VfV1mtJfl11m1lJti-:i-:i1u 
' ' ~ 
~u~-:i -:i1u~u b~ tJ-:i m bb 'U1 V11m1u~u 1 V1ajvli1GZ mtru~fl~ 1 cifl~-:i nm ~ail a-:i num1n191 b61!1~cW'-:ivimtJ"11a-:i6'11\91 ~~-:i bb6'l~ 

v 
,, 0 0 

Vlel'l6'11'\..!1 

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

lfl.m .:J1'Wbl\11Z'aZbU\Pl~'W VllJ1tJti'I '11'\..!blil1~Wbli\91~'Uvi'11'\.J ';j~tJ~Vl1'1"1J'UcJ1tJ 1'1.J - f1~'U '\.J1~mru 
1~bfii..! ® nb6'lbl.l~1 cim1'u-:i1mlil1~1~biJ\91a 1lJ-:ifizj-:il'i'a-:i1-Ubviflilfl.ffu6'1-:i ' '\) 

1-iia~'a K = o.~cr + o.G>cr It/lo + o.®o Mt/Mo + o.lflo Et/Eo + o.®o Ft/Fo 
'II 



611.® .:i1'Uel1'V11.:J PRIME COAT , TACK COAT , SEAL COAT 

1iia~'i K = 0.6110 + o.<i'.o At/Ao+ o.klo Et/Eo + o.@o Ft/Fo 
'II 

m.m .:JTU~1'V11.:J SURFACE TREATMENT , SLURRY SEAL 

1iia~'i K = 0.6110 + o.@o Mt/Mo+ 0.6110 At/Ao+ o.mo Et/Eo + o.@o Ft/Fo 
'II 

m.m .:JTU~1'V11.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1ii~m K = o.mo + o.@o Mt/Mo+ o.cto At/Ao+ o.@o Et/Eo + o.@o Ft/Fo 

611.ct .:J1'UH 1t'l'U'Ufle>'l..ln~~ ba'i:ub 'VI~ n 'Vl:m t.1 fi \le:J'H'l'LI'Lil"lB'Wfl~ \9lvl1 -ti bG'l~m 'VI~ fl ~ \l't.h~flm.J ~ 1 t.1\91~ bbm\l 
dV.dil d v.d~ da& d.:::2 

b'Vlf'tflbG'l'U'Vl1B\9l~bbm.:!6'11~b'Vlflflflmb6llB:IJ\91~ (WELDED STEEL WIRE FABRIC) b'Vlf'tflb~Bt.J (DOWEL BAR) b'Vlflflt.I~ 

(DEFORMED TIE BAR) bb6'1~1Bt.l~B~1.:!~ (JOINT) vY'1d1Vi'Vl:l.J1t.11"111:1.111:Ufi'1bb~'U~'Ul"lB'Ufl~\9lbG'l~:Ub'Vl~fl'U~b1Ull"lB 
G'l~'V'l1'U (R.C. BRIDGE APPROACH) ~1t.J 

1ctia{91~ K = o. mo + o.@o It/lo + o.mct Ct/Co + o.@o Mt/Mo + o.@<t St/So 
'II 

I t' _q q, Q I Q,J cf I .:::ii .:::a. d 0 QJ 

611.ct .:J1'U'Vlel'i~'U1tl'U1fle:J'Um~bi;l'i:Ub'Vl"flbb"~.:J1'U'Uel'Wfl 'Vl:IJ1t.lt1\l 'VlBl"lB'Ufl1mG'l1:1Jb'Vlf'tflG'l1'Vl1'U\11'U1~'U1t.J 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'W11'11~'U1t.Jtl11"1B'Wfl~\1lbG'l~:Ub'Vl~fl .:!1'U~1~1"1B'Ufl~\91 

1iia{91~ K = o.mct + o.mo It/lo + o.@<t Ct/Co + o.®~ Mt/Mo + o.@<t St/So 
'II 

611.b .:i1'U 1A'i.:ia.r1.:iAe:i'Un~ ~ba~:u b VI~ mb"~.:i1'Ub;j e:i'Un'LI~~ .:i V1:1.11t.1i1 '1 G'l~'V'l1'Lil"1B'W fl~ \9lbG'l~:u b 'VI~ fl 
1m.:iG'l~1\ll\51'U11fll"lB'Ufl~\9lbG'l~:IJb'Vl~fll"lBG'l~'V'l1'U (R.C. BEARING UNIT) vim'Vl~t.J:IJl"lB'Ufl~\91bG'l~m'Vl~fl (R.C. BOX 

"" 
CUL VERT) 'V!Btl\ltl1 ll"l'i\IG'l~1\ll"lB'Ufl~\9lbG'l~:IJb 'VI~ fl b ~B'Un'U\91~\ll"lB'Ufl~mG'l~1Jb'VI~ fl vJ1b Vit.1'U b~Bl"lB'Ufl~\91 bG'l~1Jb 'Vl~fl 

1iia~~ K = o.mo + o.@o It/lo + o.®ct Ct/Co + o.mo Mt/Mo + o.klct St/So 
'II 

m.eil .:i1'U bfl'i.:ia.r1.:i b Vi~ n V1:1.11t.1fi'1 G'l~'V'l1'Wb 'VI~ fl~1V1f'Ul"l'Ub~'Wi1:1.1tl'U'W 1m'1 b 'VI~ fl~1V1f 'U&1 ~~\li.'11 t.1 

"il11"il16llti~bb"ll1'LIG'l\l bG'l11'Vh~1bb1-:iG'l\l bG'l11'Vlt.1 bG'l1 l'Vl1~1'31tl 'Vl~B\11'1..! l1"11'1b 'Vl~fl~'W~i1r;l fl13Ul~l"1~1t.11"1~'1n'U bb~1~ 
'U 'U ' 

1111fi'1'11'U~~~\l bG'l1 l1"11.:l b 'Vl~flG'l1t.J61'1"llB\lfl111 'V'l~1~1t.le.J~\91 bb vl\l'lh~ b 'Vl\'311 'Vlt.J 

1iia~'i K = o.mct + o.@o It/lo + o.oct Ct/Co + o.mo Mt/Mo + o.cto St/So 
'II 



d 
'Vi3J1 \9l'V! " {11'Ll"llfi'ltli::'V!1'LI 

ct.ct'. .:i1'LlfleJ'Llnj\Pl1~n11b 'Vi~mba::f'ul'Llnj\Pl\9l1\9lflfi'lei.:i 'Vl&-rn.J~-:i -:J1'WfleJ'Wf1~1?1 b6'f~:l.lb 'Vl~ n~~n?iTw "lle:i-:J 

b 'Vl~ ne:ie:in:1J1 bbti nr11'U1ru~ 1-:ivt1n"lle:i-:i-:i1'Ue.!1ti 'Vl1-:J'j~'U1tiJ1iK'W Vl1e:imfl1'j'1Jr;:t'LJ'j~'Vl1'W'th~ ne:i'U"ll e:i-:i b ~ eJ'W zj-:ii1 ,, 
Q.I I .c:i QJ I I Q.I 

6'f qJ qJ1 bbtJ f1"il1 ti bu'W1~-:J1'W fl eJ'W ml?l \91-:J nr;:i11 b 'Vl1'W'W 

1-Hm\Pli K = o.cto + o.G>ct'. It/lo + o.lDct'. Ct/Co + o.lrlo Mt/Mo 

~"llil11 fl1~ f'l1'Ll1ru\Pl13Jfi1\Pl1m ott nu~ruru 1 bb uutl~u11fl11~ ~\9l'Vl1~'LI b\9lU ni::'V!11.:i~1ru"lld 
cu QI "" 

K = ESCALATION FACTOR 

It = ~"llil11f11Nu'il.nflcvi'11 tl"llei.:itl1::b 'VIA b 'Llb~ei'Llvtti.:i.:i1mb~a::.:i1\9l 
'II 

lo = ~"llil11fl1N'u'il.nflcvi'11 tl"llei.:itl1::b 'VIA 1 m~ei'Llvtbtl\9l6llei.:itl1::n1~11f11 
'II 

Ct = ~"llU11fl1tijb3J'LI~ b'Llb~eJ'U~ti.:i.:i1'Llbb~fi'l::.:i1\9l 
Co = ~"llU11fl1~b3J'LI~ b'Llb~ei'Llvlbtl~6lfei.:itl1::n1~11f11 
Mt = ~"llU11fl11fi1\9lfleJfi1~1-& <'l~113Jb'Vi~nbbfi'l::tijb3J'U~) L'Ub~eJ'Ll~~{l{l1'Ubb~f;l::-&1\9l • 
Mo = ~"llil11fl11'fi1\9lneifi1~1.:i (l~113Jb'Vi~mba::tijb3J'U~)l'Ub~eJ'Ll~bU\9l6lfeJ-&tl1::n1\9li1fl1 • 
St = ~"llil11f11b'Vi~n b'Llb~ei'Ll~lii.:i.:i1'Llbb~a::.:i1~ 
So = ~"llil11f11b'Vi~n b'Llb~ei'Llvlbu\9l6lfei.:itl1::n1\9l11f11 
Gt = ~"llil11f11b 'Vl~mbe.l'Ub~U'U~e.J~\Pl t 'Lltli::b 'VIA 1 m~ei'Ll~ti.:i.:i1'Llbb~a::.:i1\9l 
Go = ~"llil1111bbN'Llb 'Vi~mjuu~e.J~\Pl 1 'Lltl1::w1A L'Ub~eJ'Ll~bU\9l6lfei.:itl1::n1\9l11fl1 
At = ~"llU11fl1bbeJfi1Wfi'l'Vi' L'Llb~El'Ll~lii.:i.:i1'Llbb~fi'l::.:i1\9l 
Ao = ~"llU11fl1bbeJfi1wa'VI L'Llb~eJ'U~bU\9l6lfei.:itl1::n1\9l11fl1 

OJ.Q d Q,/ Q.Q,/ dtfl .di .d1 I 
Et = ~"ll'L111fl1bflie!-&"ilnibbfi'l::'Ui.flW6VI b'Llb\9leJ'Ll'Vlfi1-&.:i1'Llbb\Plfi'l::.:i1\9l 

Eo = ~"llU11fl1bfl~ei.:i~nibba::u'i.flru'1 1m~ei'Llvlbtl\9l6lfeJ.:itl1::n1\9l11f11 
Ft = ~"llU11fl1.J13Y'Ll~b6lffi'l'Vi3J'Llb:j1 L'Llb~eJ'Llvlti.:i.:i1'Llbb~fi'1::.:i1~ • 
Fo = ~"llil11f11.J13Y'Ll~b6lffi'l'Vi3J'Llb:j1 1m~ei'LlvlbU\9l6lfei.:itl1::n1\9l11fl1 • 
ACt = ~"llU11fl1vieJ~b3J'U\PlbU~'U L'Llb~eJ'Ll~lii.:i.:i1'Ubb~fi'1::.:i1\9l 
ACo = ~"llil11fl1vieitijb3J'U\PlbU~'U L'Ub~eJ'Ll~bU\9l6lfeJ-&tl1::n1\9l11f11 
PVCt = ~"llil11fl1viei PVC L'Llb~e!'Ll~ti.:i.:i1mb~a::.:i1\9l 
PVCo = ~"llil11fl1viei PVC 1m~ei'Ll~bU\9lllllei.:itl1::n1\9l11fl1 
GIPt = ~"llil11f11'Vim'Vl~nmu~.:in::~ L'Ub~eJ'Ll~lii.:i.:i1'Ubb~a::.:i1\9l 
GIPo = ~"llil11f11'Vieib'Vi~nei1u~.:in::~ L'Ub~eJ'Ll~bU\9l6lfei.:itl1::n1\9li1fl1 
PEt = ~"llU11fl1viei HYDENSITY POLYETHYLENE L'Ub~eJ'Llvliii.:i.:i1'Llbb~a::.:i1\9l 
PEo = ~"llil11mviei HYDENSITY POLYETHYLENE L'Llb~eJ'UvlbU\9l6lfeJ-&tl1::n1\9li1fl1 
Wt = ~"llU11fl1fi11U1vJV11 L'Ub~eJ'Ll~~{l{l1'Llbb~fi'l::.:i1~ 
Wo = ~"llil11f11fi11u1'Ww1 tm~ei'LlvlbU\9l6lla.:itl1::n1\9l11fl1 



- ~b -

,, 
@). m1r11'U1ru'Vl1ri1 K "iJ1n~\911 \911ll~n~ru~.:i1'Utl''U1 1m.U~1b~"U~'lJti11ri11'6'1~rim'l~1.:i"Uei.:im~'Vl11.:i 

vnru'lJtl 111m 1 olllii1'U"UeJ.:JlJ ~ctmo bll'Ubflt"\J6V'lb 'Ufl1)rl1'U'dru ... 
h m1f11'U1ru'Vl1ri1 K ?!1'Vl~'Uf1'HU~iJ.:i1'Un ei6'11'1\l'Vl'11CJU1~b.fl'Vl11dJB~1 'LI~ruru1b&i CJ1 n'U"il~~B.:!bbtJ nri1 

. 'ti QI Ct.I 

rlel6'1~1.:J bbl?i~~·th~ bi1'Vl 1 Vtoil'\11 b "il'Umll~ n~ru~"U8.:!.:!1'UtY'U bb~~ 1Vl6'18\1lfli;\'a.:in'U6'1\9l'amJi'fhv1'U\1111 .,, 
m. m1f11'U1ruV11ri1 K f11V1'U\11 b m oU'Vl13!ilCJdJ Q1 l111bb VlU.:J'Vlfl~'U\9leJ'U b\11CJ 1iii1m1'Li\1lbl3l~bb~~n1V1'U\11 b Vfv\'1 • 

b~"U~dJ~'UTI (b LJ~CJu b ViCJu) 1 Vf b ll'Ut:.J~~1b ~"il na'U bb!K1~.:itl1t:.J~~'V'lm '\Jrirunu~1 b~"Uri.:i~V1u1b~"UG1dJ~'UTitY'U .,, 

cs::. 1Vf~"il11ru1b~'Ub~ll'Vl~ei~\1111ri1ri1.:11'U "il1m1ri1~~-ru~1.:iv1161ruru1\9ln~.:inu~11~1.:i b~eir11 K \911ll 
'U QI QJ 'U 

~ \911~1V1-ru.:i1'Unei6'1~1.:ii! 'U 1 1 'Ub~ei'UVi° ?I .:il.Jau.:11'Ui1ri1b '\J~ CJ'Ubb '\J'1.:i 1 '\J"i11nri1 K 1 'Ub~eim ti \1161lei.:i'\J1~m\1111ri1 
l.11nn11 cs::% ~'U1'\J L\11CJu1bu'V'l1~?i1'UVi°bii'U cs::% l.11f11'W1ru'\J-rub~ll'Vl~ei~\1lri1.:11'UbblK1bbl?imru (L\11CJ1ilfi\11 cs::% 
bb'aflbVt) 
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