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" " brjEJ.:J'\ll~el'Vl1.:JbrjEJ.:J\911:Wbb'U'Ub~'ll~ Sct/oct-® zj.:J611:1J1':it11utl1V1i!fl'U11'1'Jfl'llel.:JE.11'W'l"l1'\ll'W~'ll'W1\91 H~o-~~ 1~ '\ll~el 

m:w~~i1~1-:in1V1'W\91\911:wfl11:w"il1 b ll'W 'l"l~el:w~-:i ~el-:i\9111"il61eJ'U\91bbffU1':i.:i-rmn1 ~elt11 'W61m'l"I~ bb ~.:i bb 1-:i bb~~u~el\91.!i'EJ 
'U 'U 'I '\I 

\9l~el\911~t1~b1mvtli-:i1'Wei~ 
" 

61~'1"11'\Jb~:W cl1'W~ b ll 'W 1~ V1~elci1'W~ b llm VI~ fl ~fo..ij'1-:i"il~ ~el-:i:il \91 fl1':i~ele:Jel fl'l11cl-:i:welu1 ~nu 
" b..ij1V11!1~'lJeJ.:J~i1..ij'1.:i ru ~zj-:i~i1..ij'1.:i"i1~1~bb..ij-:i1 ~'Vl11'U fl11~el\9lell.lel 61~'1"11'Wzj.:JbiJ'W1lJ\9l~el\91 1 m-ff151'1\91b611b61:Wel 

" " " 1~~u~'W t11 b ll'W1~~elflel'Wfl1\911 ~t1el'Uci1'U~b ll'W1~elelfl ~1V1foci1'W~b ll'Wflel'Wfl1\9l'llel-:i61~'1"11m~:wVl-:iV1:w\91~m .rr 
cl1'W'\.J1~fleiu 1fl1.:i61~1-:i 1 Viii ~1u~1-:i~el.:i:il\91rn1~elBelfl 1 ~b ll'W61:WU~'llel-:i~1u~1-:i 

" " 
61~'1"11'Wbrjt1.:i V1~el'Vl1.:ibrjt1-:izj.:i~1u..ij1.:i:il\9161{1-:i~'W ~1u~1.:ibll'W~1t1~elelelmll'W61:wu~'llel-:i ~fo..ij1.:i 

" " " 
1m~el1~v11rn161{1.:i~-:inel61{1-:im:w'\.J':i~ rnl'ldb61~"il b U\91fl11"il11"il11~ bbii'1 
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- ~b -

~mnT~tl'l'trnfl1 (~m~h K) lil~~'€l.:ifl.:i~~·w~u~n1'Vl'U~11l 'Wi''Wbb~1b6'111il~1l.l~n1'Vl'W~11l 'W'1ryry1 

'Vl1mrn.1b'W':i~CJ~b1a1~n-rn 1~'lJtJ1CJ'€l'€ln1 tl 1~CJlil~ 1.U~~':i'lJ'€l.:J'V11.:J':i1'lln1':i~1~':i~'tl 1 il 'W-ii''€l @.ct 

tl':i~ bi1'Vl.:i1'W ne:i6'1~1.:i bba~6'1 ~':im .Unu61ruru1 bb uutH'm1F111~ 

1 'Wm':i~lil1':iru1 b ~l.l'Vl1e:ia~':i1Fl11°11.:i1'U~1.:ib 'Vll.11rl'€l6'1~1.:i1Vf1°11'U1ru~1l.l6'1~':i ~.:id.-
" p = (PO) x (K) 

n1'\ll'U~1vr p = ':i1 Fl11°11.:i1'U ~e:i'Vlt.b CJ'Vl1m1 Fl11°11.:i1'U b tl'U.:i1 ~~Iii~ ~'€l.:i ~1CJ1 Vf ~'l'u~1.:i 
" 

PO ':i1Fl11°11 .:i1'W ~'€l'V!i.i1 CJ~ ~1'u~1.:itl':i~l.la 1~ 'Vl1m1F111°11~1.:i.:i1'UblltN1~ 
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~.:i':i~'ll 1 il 'W'1ryry1 bb~1 bb~mru 
..::ii cu iJ .. 21 .:::. I ..::!ti 

K = ESCALATION FACTOR 'Vl'Vln~1CJ ct% bl.JeJ~eJ.:j b 'l"ll.Jfl1.:J1'U'Vl';i'€l . ' 
rnm~l.I ct% bi'.i'€l~'€l.:Jb~CJn1°11.:i1'UA'W 

d 
Vl111~'VI CO> ~1'WeJ1fl1':i 

.:i1'Uei1m-a 'Vl1l1CJfi.:i~1'€l1Fl1':i b'll'W ~v11m':i h.:ib~CJ'W h.:i'l"lmrna 'Vl'€l~n V1~n 'Vl'€ltl':i~'lll.I 
,, ,, ' 

ei'~~'U'Vl{ ~1lb'Ub~t111 G'l':i~11t1'l11 h.:imvm F1~.:i1?t~ b.:i.:iTu -r1 bU'WIX'W bba~1Vf'Vl111t11°11111':i111fi.:i 
' 

<9l.<9l 1 'Vlvh bba~ml°l1':im':ililufi.:i?11 m11wil1'Vlt11 CJ bb~hh1l.Jfi.:i'Vl~'€lbb tla.:i bba~':i~uu 1'VlvhmCJ1'Wu1b1ru 

(9).~ tl':i~tl1'lJ'€l.:J'€l11°11':iU':i':ililUfi.:i'Viml.l'W"il1'VlU1tJ bb~1:ih1l.Jfi.:J':i~UUtl':i~tl1m CJ b 'WU1b 1t1J 

(9).Q'l ':i~uuvie:i'Vl1m~uu?11t1~1.:i ~ ~~~'Vl1e:i~.:i'€l~1'Wci1'U'lle:i.:iml°l1':i b'll'U vie:itl'l'ue:i1mPi vi'€ln161f 

?11t11 vJf;l1611'Vl'l'rnl°l~'€l.:itl'l'ummPi ?11t1~'€lf;l1 '1a '1 
,, ,, 

@.cs'. 'V11.:J':i~U1CJU1'll'€l.:J'€l1Fl1':ilil'Wfi.:ivn.:i':i~U1CJtl1mtJ'W'€ln 

@.ct ci1'Utl-a~n'€lu~"il1btl'U611'Vl'l'uml°l1':i bu'l"l1~ci1'U~~~numl°l1':i 1~t1IX'€l.:i?1~1.:i'Vl1'€ltl':i~n'€lu 'l"l~'€ll.lti'um':i 
ne:i6'1~1.:imfl1':i bb~1il':i1l.lfi.:Jbl°l~'€l.:i~m'Vl1m1°1~'€l.:i!l'€lna~tl1l.l1tl':i~ne:iu'Vl1'€l~~~.:i b'll'U ~'Vlvl bfl~eJ.:JfleJl.1~1b~e:i1 
bfl~e:i.:i?tmJ1 bfl~e:i.:itl'l'ummPi ~~al.I '1a'1 

" 
@.b 'V11.:JbVi'1':ieJUml°l1':i ~'Wrll.I ~'U~n v\1.:i'iiJ1nmfl1':i 1~EJ':ie:iu1ilbii'W Q1 bl.l~':i 

1-ifiitVl':i K = o.kl&:' + o.coi&:' IVlo + o.coio CVCo + o.<.i'.o MVMo + o.coio SVSo 
'U 



'Vi1!1fl~ ID .1J1'!..l~'U 

ID.G> .:J1'U~'U Vl:W1CJ{i-!J fl11'llfl~'U fl11~f1~'U fl11Ufle.Jflfl'U fl11'llfl'VIU1~'U fl11bf1~CJUfleJfl~'U fl11'llfl 

- ti:WUfleJflbbU'U b~e.J'U flGie.J-!l A'Ufl~e.i-!l , A'U~'UJ1 A'U'Vl1.:J zj-!l~e.i-!11.ffbfl~e.J-!Jlij'n~ bfl~e.i-!lSje.in~'lJ~u~ , 

~1Vl-ru m1 ti:W~'U 1 ~Vim c.i fl11:IJ{i-!ln11ti:w ~ 'U'Vl1e.im1 CJ'V11 e.i1 &'! fl~'U ~~ m 1 mufl:w fl ruG'laJU~'ll e.i-!11 &'!ft 
q • q q 

tT'U 1 bb~~~oif e.Jrl1Vl'Ufll5f111tl:IJ 111!~-!l~f111UfleJ flbb U'U bf! c.i1.ff bfl~e.J-!llij'm bfl~e.J-!)Sje.Jf1~ b ~e.J 1m~m1'11~1'Ut9111!~ 
rl1Vl'Ufl 11 b "li'Ub~Cl1tlU-!l1'Utle.JG'l11-!lti'U'UV11e.i b zje.J'U61l~U1~'Vl1'U 

~-!ld1~11:wfi-!l-!l1'UU'rnbi1'\11 EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bb~~ SHOULDER 

Hi~~1 K = a.mo + o.G>o It/lo + o.C£'o Et/Eo + o.IDo Ft/Fo 

ID.ID .:J1'U~'UL71:1.:J Vl:IJ1CJ{i-!) -!l1'U~'U'll'IJ1fl 1V1ajtl1mb'1CJ-!ltl'UbU'U.ff'U1 ~dJm~ b'i'.ic.iu "il'U 1~fl11:WVl'U1~~e.J-!lf111 
bflCJ1 'LI-cie.i-!l-J1..:i1~V1-J1..:i~'U1 Vlaj"il~ bb61f:IJ~1CJ~'U~e.JCJ Vl1e.im1fl'll'U1ft~1..:i1 bbGi~V111c.i1 ~b~:w"lle.i-!111..:i~m1fl1u1•p..J 

flruG'l:1Ju~'lJe.i-!l1G'lfl bb~~~-if e.in1V1'U~15unu~1flc.i1 .ff bfl~e.i-!Jlij'm bfl~e.i-!JSje.in~ Vl1e.i bb 1-!lfl'U bb~~ 1 ~V1mc.ifl111111:1Jei-!l-!l1'U 
' ' '!..! 

~'U~..:i ..:i1'U~'U b'1c.i..:i c.i1 bb 'U1 Vl1e.J-!l1'U~'U 1 Vlaj~~i;l' mtru~fl~1 CJfl~.:Jn'Ub ~e.iue.i..:in'U m1nft b61f1~~..:iV1~1 CJ'lle.J-!lm fll'l~-!l bbGi~ ,, 
Vle.J-!l~1tJ1 

1-ifat~-a K = o.C£'o + o.l!lo It/lo + o.IDo Mt/Mo + o.IDo Ft/Fo .., 

w.m .:J1'UL"i11:::-a:::Luft~'U V1mc.i{i-!l -!l1'1Jb"il1~1~bUfl~'Uvi'11'lJ 1~c.i~V11-!l'll'U~1c.i 1u - n6l'u 'lJ1~mru 
hlbn'U kl m~b:1Jl'l1 c.im1'U-!l1m"i11~1~bufte.i 1mA"zj-!l~e.i-!l1oilb'Vlflilfl.ff'UG'l-!l ' .., 

1-Ua~-a K = o.<£'~ + o.G>~ It/lo + o.G>o Mt/Mo + o.wo Et/Eo + o.G>o Ft/Fo .., 

m.G> .:!1'UN1'\111-il PRIME COAT , TACK COAT , SEAL COAT 

1-U~~'a K = a.mo + o.a:'o At/Ao+ o.IDo Et/Eo + o.G>o Ft/Fo 

m.ID.:!1'U~1'\111-il SURFACE TREATMENT, SLURRY SEAL 

1-U~~'a K = a.mo+ o.G>o Mt/Mo+ a.mo At/Ao+ o.IDo Et/Eo + o.G>o Ft/Fo 

m.m .:!1'UN1'\111-il ASPHALTIC CONCRETE , PENETRATION MACADAM 

1-U~~'a K = a.mo + o.G>o Mt/Mo+ o.C£'o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.<£' .:J1'UN1fl'U'U fllll'U n7~La1:wL 'Vi~n Vl:IJ1 CJCi-!lt.i1ti'U'Ufl e.J'U n11'1~1.ff b&'l~:IJ b VI~ f1 zj-!JU1~ f1eJU ~1 CJl'l~ bbf11-!l 

bVl~mG1''UV11e.Jl'l~bbf11-!lmflb'Vl~f1f1~1bzje.J:W~fl (WELDED STEEL WIRE FABRIC) b'Vl~f1b~e.JCJ (DOWEL BAR) b'Vl~f1~fl 
(DEFORMED TIE BAR) bb'1~'j€JCJ~e.J~1..:1"l (JOINT) ~..:id1~Vl:IJ1Clfl11:1.l11:1J{i..:ibb~'U~'Ufle.J'Uf1'11'lb&'l~m'Vl~f1U1b1Wfle.J 
G'l~'V'l1'U (R.C. BRIDGE APPROACH) ~1CJ 

1-U~~'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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J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:i1m1.:i1::u1t1tl1fleJ'Ufl'1~b6'1~a.Jb'Vl~fl .:'11'Ul?l1\?lfleJ'Ufl1~ 
.0:::. ~ ~ .0:::. ~IQ.I ..:::::rl .C:::. ~ ..:::::rl .::it.~ 

b6'11a.J b'Vl6'lfl11.:J1::U1 tl'U1bb6'l::U1b1U.!6'l11?lfleJ6'1::~1'U 11a.J'Vl.:J.:'11'UU€l~ flfleJ'Um~ b6'11a.J b 'Vl6'lfl bb6'l::.:J1'UfleJ'U m~ b6'11a.J b 'Vl6'lfl 

~'U~i11tlbbUUbb6'l::'1fl~ru::.:i1'Ufl~1tlfl~.:Jtl'U b'll'U .:'11'UU€l~fl (MAN HOLD) v1ei1'eit16'11tl b 'Vl11"i'~v1 v1ei1'eit16'11t11 'V'lih 
'IJ 

Lll'U\?l'U 

K = o.m~ + o.!Do It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

m.b '31'1.11A1.:ia~1'3f'lel'Lln~~ba~aJLVlambf!Z'31'Ub~e>'Un'Ll~~'3 'Vla.J1 t1ti.:i 6'1::~1'Uf'le:l'Ufl1~ b6'1~m VI~ fl 
1 V d = d ( ) I .J d = d 
fl1.:J6'111.:i~1m1flfleJ'Ufl1~b6'11mV1aflf'leJ6'1::~1'U R.C. BEARING UNIT 'Vlelb'V16'ltla.JfleJ'Um~b6'11a.Jb'Vl6'lfl (R.C. BOX 

CULVERT) V1eit1.:itl11ri1.:i6'1~1.:Jfl€l'Ufl'1~b6'1~m 'Vl~fl b zjeJ'Utl'U~~.:jfleJ'Ufl~~b6'1~m Vl~fl vl1 bVit1rn1eirieJ'Ufl'1~b6'1~m Vl~fl 

K = o.mo + o.G>o It/lo + o.G>~ Ct/Co + o.!Do Mt/Mo + o.ID~ St/So 

m.1111 '31'1.11A-a.:ia~1.:iLV1an V1a.J1t1ti.:i 6'1::mub 'Vl~fl~1'Vl~Ufl'Ub~'U-[1a.Jf;J'U'U 1m.:ib 'Vl~fl~1V1fo~1?1~.:iu1t1 
"il11"il1'1JtJl?lbb'1J1'U6'1.:i L6'111 'V'JV11Lb1.:J6'1.:i b6'111'Vlt1 L6'11 b 'Vl1VJl"ltl V11ei.:i1u 1ri1.:ib 'Vl~fl~u~i1'1fl~ru::ri~1t1ri~.:inu LLl'lhl 

'IJ 'IJ ' 

11a.Jti.:J.:J1'U~l?l ~.:) b6'11 bfl1.:J b 'Vl~fl6'11t1?l.:i'1JeJ.:Jfl111 'V'JVl1~1m:.J~~ bb vl.:itl1:: b 'Vll"l1 'Vlt1 

1-if~~1 K = o.w~ + o.G>o It/lo + o.o~ Ct/Co + o.wo Mt/Mo + o.cs:'o St/So 

'\11111~~ cs:' '31'U"!ffl'l.h:::'Vl1'U 

cs:-.~ .:i1'UAe>'Lln~~1~-a1mV1amLa::f'lel'Lln~~~1~1Z1ae>.:i vimtiti.:i .:i1'UrieJ'Wfl'1~L6'1~mV1~fl~~fl?l1u '1Jei.:i 

b VI~ fl eiei fl a.Ji bbtl fl R 1'U1ru\911.:iV11 fl '1Jei.:i.:i1ut:J1 t1 'Vl1.:i1::u1 t1tl1~'U 'Vl1eim fl 11'1Ja'l.h::'Vl1 'Utlw fleJU'lJ ei.:i L zj e:i 'W 611.:iil ,, 
Q.1 I ..:::::rl Q.I I I Q.I 

6'I tyty1 Lbtl fl"il1 t1 Lu~1::.:i1'U fleJ'Wm ~1?1.:i fla 11 L 'Vl1'U'U 

1'11~~'3' K = o.cs:'o + o.G>~ It/lo + o.w~ Ct/Co + 0.1£10 Mt/Mo 



QJ Cl d 0 dlfl i/CV QI Q.I "21 QI 0 B ~ Q. ti 
W!l'U71fl1'VlflTU1ru~111ij~7'VlJ."!ln'UaQ,.JQ,.J1bb\JUlh'l.J71fl1 bfl 510'Vl1"ll'UJ.fltln7::'Vl11.:iV11ru"lm 

K = ESCALATION FACTOR 
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= 
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= 
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= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

~"lfi171f11~tJ'i'U1Ai11tl"lla.:itl7::L'Vlfl L'YL~a'Uvia.:i.:i1'ULLllia::.:i1fl 
~"lfi171f11~'1.J'i'U'lfli11tl"lla.:itl7::L'Vlfl L'Ub~a'YviLllfl61m.:itl7::mfl71fl1 
~"lfi171fl168L11'U~ L'YL~a'Yvia.:i.:i1'ULLllia::.:i1f1 
"' .. .. ~ 'I "' d :i"I • I fl"lf'U71f116lf b1l'U~ b 'U bflfl'U'Vl bu f16lfeJ.:iu7::n1f171 fl1 

~"lfi171fl11'aflriaa~1.:i (hh1:mV1amLa::~L11'U~) L'YL~a'Yvia.:i.:i1'ULLl'ia::.:i1fl • 
~"lfi171A11'aflriaa~1.:i (hh1mV1anLLa::~L11'U~)L'Ub~a'YviLtlfl6lfa.:itl7::mfl71A1 • 
~"lfi171A1LV1an L'UL~a'Uvia.:i.:i1'ULLl'ia::.:i1f1 
~"lfi171A1L Vian t 'YL~a'YviLtlf16lfa.:itl7::mfl71A1 
~"lfi171A1LV1anLL~'Ub'iv'l.Jvi~a~1'Ut17::L'Vlfl 1'Ub~a'Uvia.:i.:i1'ULLl'ia::.:i1f1 
~"lfi'.17171 LL~'YL Vian L'ivtJvi ~a~ 1 'Ytl7:: L 'VIA 1 'Ub~a'Yvi Ltl f16lfa.:itl 7::m fl71A1 

~"lfi171A1Lrna<Wavi L'YL~a'Yvia.:i.:i1'ULLl'ia::.:i1fl 
~"lfi171A1Lrna<Wavi L'Ub~a'UviLtlfl6lfa.:itJ7::n1f171A1 
~"lfi171A1LA~a.:ii5'mLLa::tJ'i.tiru'1 L'YL~a'Uvia.:i.:i1'ULLl'ia::.:i1fl 
~"lfi171mLA~a.:ii5'mLLa::tJ'i.tiru'1 L'YL~a'YviLtlf16lfa.:itl7::mfl71A1 
~"lfi171A1tl1:i1'U~L6lfaV111'UL~1 L'Ub~a'Uvia.:i.:i1'UbLllia::.:i1fl • 
"' .. ~ "' .. Q 'I. "' d :i"I •I fl"lf'Y71 fl1'Y11l'Ufl L6lfaV111'UL n b 'UbfleJ'Y'Vl Lu fl6lfa.:i u 7::n1fl71 A1 

~"lfi171A1via~b11'U~1v~~ l'Yb~a'Yvia.:i.:i1'UbLllia::.:i1fl 
~"lfi171A1via68b11'U~1v~'Y L'YL~a'Uvibtlfl6lfa.:itJ7::mfl71A1 
~"lfi171A1via PVC 1'Yb~a'Uvia.:i.:i1'YLLllia::.:i1fl 
~"lfi171mvia PVC L'Ub~a'UviLllfl611eJ.:itJ7::n1fl71fl1 
~"lfi171A1vimV1anmtJa.:in::a 1'Ub~a'Yvia.:i.:i1'ULbllia::.:i1fl 
~"lfi171A1viaLV1anmtJa.:in::a 1'Ub~a'UviLtlf16lfa.:itl7::mfl71A1 
~"lfi171A1vifl HYDENSITY POLYETHYLENE b'Ub~fl'Uvia.:i.:i1'Ubbllia::.:i1fl 
~"lfi171A1via HYDENSITY POLYETHYLENE b'Ub~eJ'UviLtlf16lfeJ.:itl7::n1fl71fl1 
~"lfi171A1a1v1'VJ~1 1'Ub~a'Yvia.:i.:i1'ULbllia::.:i1fl 
~"lfi171A1a1v1'VJ~1 L'Ub~a'Yvibtlf16lfa.:itl7::mfl71A1 



- '"10 -

@). m':il°l1mruV11fi1 K "il1f16'1\9l':i m:1.J6"n'e}ru~.:11tJtitJ 61 1m.U~-mi'1J!ii'61!iJ':i1fl11'6'f~n€16'1-l1.:1'1J€1.:im~'Vl':i'N 
~ I ' 

~1ru61!6 1~ti1oU;i1'W'1J€1.:ill l!:Hi'.i;no L tltJLnruo/11 'Wm':il°l1mru .. 
l!:l. m':il°l1mrumfi1 K ~1'Vl-r'Umru~il.:11tJri€16'1-l1.:iV1m titl':i~ Lfl'Vl':i1:i.J€Jtj1 tJ6"qi qi1 L~t11ntJ"il~~€1.:i LLti nfi1 

rl€16'1-l1.:1LL~'1~tl':i~ Lfl'Vl 1 Vf-U~ L"il'Wm:1.J6"f1'e}t\J~'1J€1.:J.:J1'Wif 'W LL'1~ 1 Vl6'1€J~fl~eNn'U6'1\9l':i~1~ rl1'Vl'W~ 11 
~ 

'"1. m':il°l1tJ1ruV11fi1 K n1V1tJ~1m.U'V1Plilm.1 i;n til1LLV1tl.:ivin~'W\91€J'W 1~t1hliim':iu~LPl'e}LL'1~n1'VltJ~1Vfvi'1 
b'1'll'1l.l~'Wfi (b tl~EJrn Vim.J) 1 Vf b uur.Jat11 b ~"ilrieitJ bL~1~\ltl1 r.Ja"'~m tlflrun'LI~1 b'1'llfl\l~'Vlu1 ba'll'1l.l~ut5Ju 

~ 

C§:'.. 1Vf~"il1':iru1L~'lJL~l.l'Vl1€1'1m1fl1fi1\11tJ "il1m1f11~~-r'U{)1\lvi'1'1rufl11\9ln'1\ln'U~11{i'1\I L~€Jfi1 K \911l.l ~ VO~ '\J 

~\9l':it11V1-r'U\11tJnm1~1\IJu 1 1 uL~eiu~?i\ll.leJ'U\11tJ~fi1Ltl~tJ'lJLbtla.:i1 tl"i11nfi1 K 1 tJL~eitJLtl~61!eJ\IU':i~mm1fl1 
l.!1nni1 C§:'.o/o ~'W1 tl 1~EJi11L~~1~6'11tJ~Lfi'W C§:'.o/o mf11mrut1-rrn~:1.JV11ei'1~1°i1'l1tJLL~1LL~mru (1~tihl?1~ C§:'.o/o 

LL ':in 1Vf) 

er. 1tJmru~~-r'U{)1\I hlmmwvi'1m':irl€16'1-l1'l1Vi'LL~1L6'1~"il \911m~t1~L1'111tJ6"ruru11~mll'Wfl11l.l~~ 
~ ., ., 

'1J€1\l~fo{i'1.:i fi1 K \911:1.J~\9l':i~1.:!1 ~"il~tl1m1mum':ifl1'W1t\Jfl1\!1'lJ 1 m.Ufi1 K '1J€1\lb~€1'WG'j~Vl1tl\911:1.Jel1~6"tyty1 'Vl°1ei 

fi1 K '1J€J\lb~eJ'W~?i\l:i.JeJ'U\11'lJ'1~\I bb~1 LL~i1fi1 K ~11~"il~ilfi1ifeit1ni1 
ti. m':i~1m~'WLL~'1~\11~ 1 Vf~1EJfi1{)1\l ·ntJ~~-r'U{)1.:ivi'11~LL~'1~\11~ \911:1.J61fl1ru11 tlrieJu?i1tJl°i1'l1tJL ~" 

~ ·~ ., 
V1°1eifi1\11'W'1~'1\I zj\l"il~l°l1tJ1ru 1~~m~eJ'Vl':i1'Ulii'61!iJ':i1fl11'6'1~neJ6'1-l1\I zj'ltl1mf11m ruV11fi1 K '1JeJ\l L~eiu~?l\l:i.JeJ'U\11'1..1 

' \11~if 'W 1 L llu~ LL tJ'lJeJ'WLL~1 L~eif11mruL~'WL ~:i.J 1~ Vl'1J€Jvl1fl11:i.J\9lf1'1\!L~eJ\lf11':iL~'Wn'U~1tl'n\l'UU':i~mru 



- GTl(9) -

"a ba'Uei-a1F11~ii~~tl':i:: 1v"iltl~1:1.1n'U" Vim CJm1:1.1i1 Uflfl flo11:1.1~ 1V11Bil~u fl fl fl~ b .rr1 b?l'U B11F11 b ~€1 
"' ' ' 

~u~1.:i 1 'UmT1.h~:wft~1.:i'lJ€1.:Jm:w b U'U~iiri1'U 11ii' b~CJ 1~111~CJ'Vl1'l ~1.:iV11B'Vl1'leJ€1:1J 1 'LI nlilfl11'll€J'l'Uflflflo11:1J~1V11Bil ~ 
"' 'U ' 

'\iflflfl~'U~ b .rr1 b6'l'Um1fl1b~€1~u~1.:i1 'Um1tl1~~ft~1.:i'lJB.:im:w l 'Ufl111 b~CJ1 n'LI 

n 1-aii ci1'U 11ii' b~ CJ hli 11~ CJ'Vl1 'l ~1 .:i'Vl1€J'Vl1 'le) €J:W'll€1 .:iu fl flfto11:1J ~1Vl1Bi'.l ~u fl fl a ~.:in '111.rr1.:i~'U11ii' bbrl n 11 ~ 
' ' 

'Uflflflo11:W~1Vl1€1i'.l~'Uflflfl~'lnii=l11iifl11:wi1:w~'U5n'U b 'Want;ru~ ~.:)~€) 1 ud 
' ' 

(<9l) ~m1:wi1:w~'U5n'LI1m~.:iu1V1111~CJ~~~m1 Vf'Uri1'U~~~m1 m1:wm1~~~m1 ~u1V111 Vl1B~ii 
'U 'I 'U 'U 'U 'U 

el'1'W11i11 'Um1~1bi'.l'U.:i1'U1 'Wfililm1'll€1.:iuflflau11:w~1V11B'll€1.:ii'.l~uflflm1CJV1U.:i iiel'1'W11i1V11B6'l1m1~ 1 off el'1'U11i1 1 'Wm1 
' ' 

u1V111~ ~ m 1n Iii m 1'll €1.:J'Uflfl fto11:w ~1Vl1B'll B.:iil ~u fl flflB m1 CJ Vl~.:i Vl1B'Vla 1 CJ11 CJ ~ b6'l'U €111m1 Vi bbn m:w bbfl ~ ~ 
' ' "' 

1 Vi'u1m1~ft1~ na 1.:i€i b~ n'Vl 1€1-Ufl 6'l1'Um1th~~ft~1.:ilii'1 m~uu€i b~ fl'Vl 1€1-U n~ fl~ .:id 

(®) iifl11:1Ji1:1J~'Ufifl'LI 1 m ~.:i'Vl'W 1~CJ~ b tl'UVi''Uci1'U 1'UVi'1.:iVi''Uci1'U6'l1~fl1 Vl1B~ b tl'UVi''Uci1'U hllil1fl~fl11:1J-ru 
'I 'U 'I 'I g~ 'U 'I 

~~ 1 'WVi'1.:iVi''Uci1'Ulil1 fl~ V11B~~eiVi''U11CJ 1 w1 i1 'Uu1,;''Vllil1fl~V11eiu1,;''Vl:IJVl1'll'Ulil1fl~ b ll'WVi''Wci1'U1 'WVi'1.:iV!'Uci1'Ua1~ ru 
'I 'U 'I g~ 'I 'I ILi 

V11BVf 1 .:iVi''Wri1'LI -'i\'1 fl~ Vl1m U'U~~ ei Vi'm1CJ1 V1ru1 'Wu1,;''Vl -'i\'1fl~V11Bu1,;''Vl:1JV11'll'Wlil1 fl~ B m1 CJV1~.:iV11€JV1fl1 EJ11 CJ~ 
'I 'U 'I QJ 

b6'l'Um1fl11 Vlbbn ml.I bba~ m Vi'u1m1 ~m~ flm.:i€i b~ nV11eii'.l n6'l1'Um1tl1~:wa"5'1.:i lii'1 CJ1~uu€i b~ fl'Vl':iBi'.lfl~ fl~.:itl 
"' 'U 

f\'111 "af:lei~'U':i1t11\'la.i" 1 Vi'V1mCJm1:wi1 "' . ... 
(n) mru~b6'l'UeJ11fl1~iit:Ja'lh~ bCJ'lltl~1:1Jn'LI':i~V111.:i~b6'l'W€111fl11ii'1CJfl'W Vl:IJ1CJfl11:W11 ~~€1Vl'U 61l.:i~€1 

'U 'U 'U 'I 

Vl'Ubfl'U fl111eiCJa~ ~~'UVl1 b 'U nlil m1i!'UV11ei 1 mi' m1ri1'Wm:IJ~fl ru~ m1:1Jm 1i 11ii'1 CJfl11~6'l~ b ~'WG'l:W m1tl1~ fl11"f 
' ' 

n1V1'W ~6'11V1-ru nlil m1u1.:itl1~ b.ll'Vl'Vl1Bm.:i'llm ~ 

( 'lJ) mru~ b6'l'W€1 11 fl1~ii t:Ja tl1~ bCJ'lltl ~1:w n'U1~V1i1.:i ~ b6'l'U€111 fl1 flu rn Vi'u1m1~ft1 ~ flfl1'l 
"' 'U 'U 

€i b~n'Vl1Biln~ V1:1J1CJfl11:1Ji1 ~~B~'W~'l~B~'W bn'Wni11BCJfl~Vi11 'Unlil m1i!'UV11ei 1 mi'm1ci1'Um:w~flru~m1:w m1i1 

~1CJm1~6'l~b~'U6'l:wfl11tl1~ml"fn1V1'U~6'11V1-run1ilm1u1.:itl1~b.11'VIV11Bu1.:i'lJ'\.J1~ • 
(m) iifl11:wi1:w~'U5n'U1'Uaflt;ru~1'll1n'U1~V1i1.:i (<9l) bbfl~ (®) 1~CJ~~~m1 Vi''Uci1'U~~~m1 m1:wm1 

'U ' 'U 

~~~fl11 ~'U1Vl11 Vl1B~iiel'1'U11il b 'Ufl11~1 b il'LI'l1'Ub 'Wnlilfl11'lJ€J'l'Uflflflo11:1J~1 Vl~€1i'.l~'Uflflfl11CJVIU'lbU'WVl'Uci1'Ub 'U 
'U 'U 'U 'I 'I 'I 

V11.:iVi'Wri1'u6'l1~ruV1~€1Vi'1.:iV!'Ua1'Ulil1 n~ Vl~€1 b u'U~~€1Vi'm1CJ 1 Vlrui. 'Uu1,;''Vl"i11 n~V11€Ju1i;'Vl:wV11'll'Ulil1fl~ Bm1 CJVl~.:i 
'I Q.I 'I 'U 'I Q.I 

V11BV1fl1CJ11CJ~ b .rr1 b6'l'Uei11m1 Vf bbnm:w bbfl~m Vfu1m1~ft1~na1.:i€ib~n'Vl1Bilfl6'l1 'Um1tl1~:1Jfl~1.:i~1CJ1~uu 
'U 'U 

€ib~n'Vl1Biln~fl~.:id Vl1B 1 'UuCJflaun'U 

m1~11.:i~1 bb V11.l.:i fl11b U'UVi'Wci1'U V11m .rr1~€1Vf'W~'l flii=l11.rr1.:i~'U'll€l'l~6'l:1.116'l V11Bu~1~EJ'.:i 1~m1ftil ~.1111~ 
'I 'I 'U 'I , 

'lJB'l'Uflflfl 1 'LI (<9l) (®) bba~ (m) 1 Vi'~Bi1bll'Um1~11.:i~1bbV11.l.:im1btl'LIVf'Wri1'W V11Bm1~€1Vi''LI'll€1.:J'Uflflfl~.:ifl'111 
'I 'I 'I 'I 

1'Wmruuflfla1~ 1 off~B'Uflfla~'Ub ll'U~~~m1 Vf'Uri1'U~~~m1 m1:1Jm1~~~m1 ~u1V111~ b tl'UVf'Uri1'WV11B~ 
'I 'I 'U 'I 'U 'U 'U 'U 'I 'U 

~€1Vi''W 1~ CJ~~'Ub €1.:i b u'Um -Uel'1'U1Ii)1 'Um1u1V111~ bb Vi'lil1.:i Vl1€1 b tl'UV!'Uri1'UV1~ei ~~€1Vi''U~ bb Vi'lil1.:i'll ei.:iVf 1.:iVi'Wci1'U Vl1€1 
Cj '\J , 'lJ 'I 'I I 

~Q.I o Q.I .di ~Q.I O Q.I V I .::ii V !.I I .di .Q.Q.I 0 Q.I .di c:\Q.I 0 Q.I .c::::il 

u1t;V11i11 n ~ Vl1€1'1.J1t;'Vl:WVl1'll'Wlil1 fl~ bba1 bb~ mru bbfl~V11.:i11'W6'l1'U Vl1€1'1.J1t;'Vllil 1 fl~ Vl1€1'1.J1t;'Vl:IJVl1'll'Ulil1 n~'Vl 

bMm.rrB.:i 11ii' b6'l'Um1fl11Vi'bbnm:w1 'Um1tl1~:wf1~1.:ifl111 b~m fl'U 1 Vf~ei11~ b6'l'Um1 fl1Vl1ei ~ b6'l'UB.:i1'Ui!'Uiifl11:wi1:1J~'U5 
'U 'U 'U 

n'U~1:1J (<9l) (®) Vl1B (m) bb~1bb~mru 



- ml!:> -

"fl1':i<ij'Vl6!J'J1.:Jn1':ibb "6.:i<ij'U':i1A1el~1.:J b tl'Uo':i':i:IJ" 'Vl:l.J1 tll°l11l.Jl1 nT~~~ b?f'UB111°1111 tl'Vl~.:J 'Vl1B'Vl"11tl11 tJ 
'U 

m~vl1fl11B~1.:J1\;] ~ eJ'Ub lJ'Um1-rr{;l'lJ11.:J'V11mll'Uep..l?l111°l'Vl1B hlbU\;1 bBfl16'f1 VllJfl11bb"li.:i-rr'U111°11B~1.:JblJ'Ul'i11l.J1 'U 

m1b?f'Um11°11\9\e:iml.l 1:W11"iJ~m~v111{;1tJfl11?fl.ltJBl.ln'U 'Vl1B b{;lt1fl111Vf'lle:i1 V!V11e:i1'U11"il~1 VI b~t1n1''U V11Bt1Bl.l"il~1''U 
b~'U'Vl1e:i'V11'V-l~~'U 'Vl1B"u1~1t1'lltl~'U1\;1 'Vl1e:iH'n1a.:itl1~'Vl~1'1t1 'Vl1e:i'llll'll11"il~H'n1a.:itl1~'Vl~1'1t1 'Vl1mb?f{;l.:imm1 

' 'U ' erm um Vi"il V11e:im~v11 m11{;11\;) t1'Vl"il1\9l ~.:id 1\;1 t1i11' l'lt:1tl1~6'f.:il°l~"il~ bb?f1.:iV1Tth~ 1t1'll'U1 'UWV111.:ier b?f'Um11°11 
' ' 'U 

~1t1n'U V11e:i b~m.h~ 1t1'lltl bbn~ b?f'Um1A111t1V1~.:i11t11\;lbll'U~iJ~'Vl5v11?l'ruru1n'Uml.l 'Vl1e:i b~B'Vl~n b~t1.:im1bb 'll.:i-rr'U 
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