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, , Ill/ q 'i 

tl1::: fl11'1'llv ~n'U1A11ni;i 1~ 19! 1~tl 1::: 1. 'Vli'l,f 'U ml-111 EJ~ e:i'l.J1 ,;'Vl'vl n'U1A11n i;i 1~!9\ 1~tl1::: 1. 'VI l'l,f 'U 1.1.:il ~ 1. 1tJ'U1Vi'VI11 u 

b~ tJfi"il11UJ1"il1fl t'.JeJ~ b~ 'U11:l.l'lleJ~1 ~ b~'U~'Ub ~ vvf G1'1iJ rn1'U 1 VI ajf 'l.J1eJ~ Vl1vvJ G11iJ rn 1'Uii'l1'll1f 'U1eJ~ ( mru1~ f 'l.Jd.JeJ'\.J 

rl1'UTi1"il1flG11irfl~1'U1 viru) zj~ve:in 1Vf1.1.n~~'U-D'm?1'Ue:iiJ'l.Jt'i-:i1'U~'LI-if m?1'UeJ 1llbn'LI ~o 1'W 
v " 

ct. mruvi~~'U-iJ€lbf!'U€lbU'U'Li&i'UAAG'lvj..ij~~~~'Ul111l-ffl1lVl:IJ1EJ~1~tlWb'Vli'I Vl1eJ'l.JAAG'l511:l.1~1vj 
'U , dJ 'i 

in~i1e:iG1'ru6111&i1'VIEJ ml-1-ifv iv iv Q1 1.1.i;i::: '1fv cs'. (Iv) :wi;ifi1"il:::l'i'v-:i1.u'U1tJ1111:weY111111.1.i;imtl~EJ'Ub~'U11111m:wtl1:::mi'lvi 
v " 

n'U1A11 bb vi~tl1:::1. 'Vli'f 1 'VltJtl1Vl'U ~ 1'U61i1~1:::V111~1'Uvi1.c.J EJ 1.1. 'V'l~tl1:::n 11'11.1.i;i::: 1.vn?111tl1:::m~11A 11 m:::u'\.J~ ~~v'<il ~..ij1 ~ 
mAffj~1EJBb~fl'Vl1v'Lln~ (e-GP) "il'Utl~1mii'l'UeJ11A1 

"' 
-X~d ~~'Ui mff'UeJb ll'U"il:::l'i'eM ~'UbeJn?111vl bbii'I~~ 1Vi1. ~'Ufi~i mm 1.~ mnu:w~fi1fl'Vl5'll eJ~ 

\J 'U 'lJ , 

n"il fl111.1.iK1 bb~ m ru tJ1:::neJ'\.J fl'\.J b eJ fl?f 11 #i' ~ fl~11"il :::l'i'v-:i ~1'U fl11f mm 1111:l.I 1::: b tl EJ'\.J m:::'VI 11~ fl11~1~tl 1::: b 'Vli'lrJ 1 ~1 tJ fl11 

f'l.J1€l~beJfl?!11 'V'l.1"1.lvctb11~ bm:::vl bbm'llb~:l.lb&i:l.I n1Vl'U~ 1~tJ"il:::l'i' eJ~~'Ub€lfl?!11#i'~fl~ 111 'U1'U~'LI-if mf!'UeJ Vl1fl~~'U 
" 

'1f v b?iiminl'i'ii m1~'U be:in6'f 11#i'~ fl~ 11:w1'V'lf m.Jn'l.J m 1~ 'Wi m?!'U eJ 1Vfi1m'1 ~~'Ui e:i b?l'Um1tJtT 'U ~'U bvnm11l1 mu ti'1'U 
" 

1111:wb1eJ'U 1'llvin1V1u~11lmvfl?111tl1:::m~11A1 
b. mru1111:wieJ <9) - '1fe:i ct 1:w"liu~~'Ufl'Umru#i'~~v1tld 

( b. <9)) mru~~'U'1J m?!'U m U'UVIU1tJ-:J1'U'lleJ~ffj1 'Litl1::: b 'VI l"1 
" "' 

(b.\v) U ~'U AAG'1Vl0 ~~t~ef'U1111:l.I fl 1lVl:lJ1 tJ1'VICJVl0 €lEJ°1:::Vl11 1~ fl11~ 'Ui'J fi "il fl 11 ~1:l.I 
'i dJ 'U 'U 

'V'l1:::1161luqiqi1iiK:wi;i:::i;i1v 'V'l.i'l.1vcs'.~Q1 b1.i;i:::vi1.bm'llb~:wb&i:w 
(b.ffi) ~1'U n eJG'f f 1~.yj m:wu qj~flG'll-:J 1~~'U'Vl:::b U CJ'U~tl1:::flffUfl11-:J1'U rl eJG'f 1'1~ bb~1 1.1.G'l :::~1'U 

'11~ ri e:Jii'lf 1~vl VIU1 tJ~1'U'lleJ-:Jf fjvi1~ii fl11~ ~vr 1ll ru~ ~ tJ1:::neJ'U fl11 ~1'Ufl eJ?!f 1~vlii A ru?i:wu&i b d ml'i''U 11bl.~1 nv'U'fovi 
~ v 'U 'i 

'V'lw11'lluqiqi1im1'<il~~e:i'<il~{)1-:i"1 iic.Ji;i 1 iu~~u 

... (b.cs'.) fl11~~~e:i'<il~41~11n:w:w1m1 ctb 111A'Vlti~ (Iv) ('ll) bbG'l::: (A) 1.1.vi~'V'l1:::11611UqJqJ1im1 
OJ ~ Q.I i.I 

"il~6lleJ"il~"il1~"1 

( ) J( CU q V f' I CV ~ CV 6 

b.ct fl116lleJeJff~Vl11:l.l'Vl1'V'ltlbbG'l:::fl11b61l1eJff~Vl11:W'Vl1'V'lCJ 

(b. b) fldll~1'LI41~'U1fl11Vl1eJ~1'U:il'1~ b Vl:l.11'1.J1 fl11tl'\.J'U AAG'l511:W~1 b-d'U :5'1-:J'V'lU fl~1'U 
' 

iu1t:i A161111~1~6111&i 'V'lirn~1mnu'lltJ::: 'V'lirn~1'Uu'UVifl'1fe:i:wi;i bll'Ul'i''U 
" " 

\v.<9)ct ~~'Ll-if m?!'UeJ"il:::l'i'v~ii'U 1t1'U1tJ bbG'l:::bL'LI1'V11~ueJ~ n'Ufl11'Vl"il1~ 1 'Um1~~~eJ~~:il1~ 
" ' 

\v.<9)b ~~'U-if m?i'U€l"il:::l'i'mi;i~'U1:w 1 'Ll-if v~ni;i~Arun11:w mri11A1~ m1~~~e:i~~41~vlii1-:i 1.~u~~ bl.~ <9),ooo 
" ' iK1'U'U1'Vl~'U 1 tJ 

lv.®ml b U'U~tJ1'Um1~~b~e:in~i1Aru?1:wli'&i1. if e:i~l'i''U 1 'Wm141~6lm~m:w'Vl1~vii;i1~ 1~mtlwrll'i'fu fl11 
'U \J 'I \I .. u'"" . 'lJ c1 • 1 .... .,, "il~'VI::: b 'UCJ'UL w~1u b Vl:l.11~'.l1J'.U1l~}'.l_')_~ ___ 'j_;;_IJ)}'.I~ _ g _~1'!J'.l.lJ_~::l}'.l_'H ~~'.U'!J _ _H9_t_Mjx:_ As_pb.91_ LbG'l::: l-1'111~ fl ru?i:wu ~~ 1:w 

i.1v'U 1 '111ufl11"il~'VI:::1. uv'Ur:rfu b vimtT'U 
" 
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f1. t tl.B~tl.t,1!.LU:::n.L~t-1.!l~,,mn.~n!.LllL~~ l!}t!1.W llMLU'RbM.n.B~1 -llYL.Wlltl.B~1t-tp. @.~ L}il!.LU&IJ!.hLn.~~ll.Wrl.,V 

n.t,1!.LU:::n.L~t-l!l~1mt-n.~!.LU&-Bl1.t-tp.n.1.,~B~im,ti.Bn.~m,q.n.~~n.r;i~~MMh.~u.ijl!ll (1UiA.t-@11. llMLU'RbMn.B~1 -llML.Wll 
I t'1 I I 

n. • ht' • • 

tl.B~1t-tp.t1.1..ij@.::;&&-~ L }il!.LU& !J!.!;)Ltl.~ ,~m.wn.imt1!.LU:::n.L~t-l!l~11 n.t-n. U~MM n.~ Q.~ l l!ltl.J..tL~L}il!.LU &!J!.!;)Ltl.~~ 
' ' 

llW ~::;ij:::!.t-tp.n.r; mn.~m,q.n.~n.~ULJ..t ij!A, t ijLllJ..tlfUllL~tl..!let-~l!l ~~~MMh~Q.t!1.W~im~, n.~Qf1.i;: (§) n.a~ia,q.n.un.~ I I l'I 1'5 I I 

..,. "' . n.r;1~1l!ln.J..tL~~kl:'Bl1.t1.Lt-ijtftJ..t~n.~n.Bµf1.ttl.B~n.titLu:::n.L~t-l!lmmt-1:'2ijLllJ..t @.tl.~m,q.n.~n.~n.BµijL~l!l~U (§) n.t,1!.LU 
' ' 

"' . "' tl.L~t-l!l~1mt-Btl.~11311.tl.ijtl.ttl.BUij LIA.l!l~[!: (§) utn.n.f}, LM&-l!l~11t-B~:::&t-l& t~,,t-@.!.rl.!.&tt~tLUlllA.tl.t-1!.LU:::n.L~t-l!l~,, /I IP' A I II I=' p I 11 a:;. 11 n Fc'F=' '="' 

n.1:-n.1liuLtf1.~ £1A.~tl.~~J..tijt~UJ!1.£1A.~!lMklA.t1.~t-L~J..t:::!.t-L~~HUL& !.LU&!Jt-Bl1.£1A.~L~~rt~t-B~ ~ ® L~Ut1.!J1n.ij[l-1:::1A. 
l!l&~tt-~la!IA. 1:::t[1.t-L~B~J..tijlA. tRLllJ..tlfUllL~tl..!lel:' ~l!l~ ~~MMh~Q.tl.IJ mn.~1 B ]otl.U~t1lW (® 

I I'S I'S I I 

• I\ • n. 
[}!:'~ tLU&!J&-Bl1.£1A.~L~~rtn.,VtR~1n.L~U»J..t&-l!l~11t-B~Btl.~1B,q.n.~~ (;!>) 
,. ' ' ~ . WW!D11t~ii L,!i'rtt~~t-BU. (G\) B~J..t (®) n.u-in.:::r.~11L~!.L~um:::~11 L,itrtt~L,q.ir.Lu 

l:'@.11.Lfufu~Ltl. 1L~tl.~~ 1 L Jtllt'..~ ~tl.IJ 1:::tl.Lf~tl. l tl.,~mt~Bn.~m~n.~~tl.Q-1 Btl.~1B]otl.~~wwn.1 {W) 

RIA.\~ Lll.fu~B~~\t:~n.t~n.~M.f; 1~ t-Bl1.t-LIA.Tl.~1B~t-,ti.J..tLn.1 L~B~J..t n.t~n.~n.r; 1 
~ . ~ 

~t-B11.t1.ll.Lll.:::!.f1.t'..~L~:::!.f1.!.~,l\Ltl.1L~ (~L~) n.t~n.~tl.IJ1L~1!.LUl:-21:-l!l~11~t-~U~B~Ln.1L~ n.,ti.~t-Bl1.Tl.ll.Lll.:::!.f1.t'..~L~:::!.f1. 
' ,. • • .. n. 

!.~,l\Ln.1L~n.µxi 1 ~yy n.~ n.p.ir:~~YMn.:::mMB~J..tLl!lll!.!.!;)~MMn.n.g. mn.~m,g.n.µk-1t1lWtl. l (G\) 

(~L~) jbJ..tlijL!.Tl.~B~~~fu,l\:::~11 !.LUl!l~~tLUllt.WB~RLt~fu,l\ £tl.~~my~n.B~t-,ti.J..t ~yyh,~Q. 

n.ra,o. i:::IA.l!l&tLUt-B!.rtkB~t-,ttJ..tLn.1 Ll-m,uxi l l!llJL.&tl.ll.LJ..tlllA.£1.~n.B ~J..tl!l,YL~IA.£1.~n. (U.) 

tLUl!l&Hn.t~n.kBll.RLtll.fun. ~yyh,~n. l'b/I I /I P I'=" no "=°"=' 

tl,ij ,0. 1:::1A.l!l&tLUt-B!.rtkB~t-,ttJ..tLn.1L~n..~xi l l!llJL~n.t~n.!-tt-L~@.~J..tfu,ttL~tl.t~n.!-tt-L~ (U) , 
. ~ 

~MYn.~nn.r;mn.~m,q.n.~~wwn.1 (®) 

~rt\B~L'~tt.~ueit:ll-e~raettt-t.~e (9 ~n.i:.~ (9""" 

B~ n.t~ G\ n.r;1um1ral!l1 ~UQ.B!.IA.U~1@Rt'..~ 
..,. "' ~ 
~tMLU't-L&l!l&Bl&l!l&n.n.:::tt-LIA.LYL!.BTl.~1!.LUrtUllB!.M.LllTl.ijTl.L~Ul;!J..t!.L~UB1BT1.~1t-B~:::&BT1.~1BU.Tl.RH ,,, nn.;rn ,,, /1 ~,.,, /I 1'1~'5 

en.~1e11.n.ratwn.1.iu~1.1. ·w II f' ,. 

~@·@ @.~ ~UQ.B!.IA.U~1@LML!.l!ltu:::tf1.!.L~UB1ijL~n.n.,,tL~UBmrnmL~ 

W~1t-LIA.ttl.,,tl.lf1.ttl.IJ1~1 ("ll"~IA.) t-LIA.Tl.Lt-tl.L~t~LllTl.t'..IA.rtlA.LTU!.L&~~lBtl.~1&-B~1 G\~~G\ Tl.ijLU~lalbM ~G\ ~n.~t-~ 

~O~;!>/t~ ~ llLt'..MB,q.U~tl.,l\llL~f1.tt1.IJ1 t-~tl.11.t-LIA.:::ij::;!,ijl!ll t-L}~BµtLUt-!.Mlt-BU.t-L~Ut-~&-il ~~Utl.BM~~Mo~B111l~H 
' ' ~ 

ti.Lt-&-!. lUL&t-~n.U.t-LIA.Tl.~1:::1;!11 ~~un.BYjl~M-~B111l~Htl.Lt-t-!.l&-~~~tl.1':111t-l!l~11t-B~Cm~m~n..~l-1 OG\"G\ 
n. n. I\ • 

n.anu~iunB~J..t ,g.1u~t-~Ulj u~iurauu RL@.l!lllJ..tfttt-B~tL~Ut-~!.L~U@.1 !!&-» ~~UM.BM ' ,. ,. ~ . ~ 

jl~M-~B111l~Hn.Lt-t-!.1UL&lbm,V~gH_g.w111aran.~llLtM~U:J&-BU.ll!.WJ..tL~~Bn.Lt-t-!.lllWUL& M.Lll-Jl>l11BkM.M.l.U'~n.1.~l!:::~n 

i:.~ntl.U&Un.eu::t[\11.t1 L'&111A.M.l.L'L't,n.fi1t-l!i.t-~ {;!l"H) n.Lt-t-~l!.LU&Un.@U:::!.f1.~Lfuhan.1LmL~ (U.) 11 b' ~llp 'J.;ip 11p v o 

Jl1l®"@ B~ ~UQ.B!.IA.U~1@LML!.l!ltu:::!.f1.ijL];itrttl. 11!.L~uemn. 1111L~ ~~Un.BM 

~~ M-~B111l~Hn.Lt-t-!.1!.LU &IJ n.au :::!.[1.~ 1 ~Lfu h@n.l-~WUL&.t'sm .v~ gH2-Ut lllBRT1.~!.L~UB1 (U) 

_p.t-~ n.L~U»J..t&-l!l~11t-B~n.~~~un.BYl9~M-~B1m~f':ln.Lt-t-t 1 UL&lbTU,lf~gH 
n. n. n. • 

2-lBU.~Bn.~i@,g.n.u~ B~J..t n.BUU~1 B~J..t 2-lU~t-~Ulj ugiurauu ijL@l!lllJ..tfttt-B~tL,~Ut-~!.L~UB1 0-1:-xi @n.~m~ 

n.~~t-~ll.llt.WJ..tL~~Btl.Lt-t-!.111.WUL& ( ;:!)"!}"!, n.rn1)
0 

n.Lt-&-!. l!.LU&IJn.Bu:::tf1.~Lfuhan.1LmL~n.m11:-a~:::~,, -;,~11.tl.U&IJ 
n.

0
0u::t[l.ll~1c-~11~n.1.t-t-tlng.1L-l!~t-~ n.t.L'~1.111!kM.M.LU'~n.1.~I!~ (+ue1d a+anuo) +1e;dsv a1tqow) ~n.B~Mi 

n.n. 11~~UT1.BY l9~M-~B111l~Htl.Lt-t-!.1 B~J..t ~~Un.BMl9~Mo~Crnll~f':1Tl.Lt-l:'t mi:-@ )!IBTl.~1@,q.n.~~ ~®·G\ 
. ~ 

t-rnJ..tl:'LIA.llWl:'Bll.t-LIA.t-!.LrtB!.J..t :::mr.n. t-L!.~BULllJ..t1t-L& o l'i=' /I I l'I 

n. L L n, 

LML!.Bn.mg1A.g~~~,(l.ll~mMLmtL&~!.LUibmu1u»J..tllL~~,l\ll~mMl!lLll.ft\&-B~Bn.~1B~n.ul-1 ~®"G\ 

-G-



- inf -

b) mru~~'Uoif €l bf!'Um lJ'UlJ ~'Uflfl(;l~..ij'~~\l~'Ul'nl.J f111Vl:l.J1tJ1 'VltJ ;\18\1 hJ:U f11':i':i1tJ\11'U\l'U bbfl ~\I 
'U ' 6J 

~1'U~f11';i b~'U tl'Um:W'W'l'l.l'U15';in"iJf11';ifl1 Vl~€lmru~~'U-if €lbfl'U€Jb lJ'UU~'UflflG1~..ij~~\l~'U 1'11:!.Jf111Vl:l.J1 til'l1\l'l.b~ b 'Vli"lzj\18\1 
di 'I 'U 'I dJ 

hJii f11';i':i1tJ\11'1.N'U bb?l~\I ~1'U~ f11 ':ib~ 'U 1 Vf 'W"il11ill1 f111 n1Vl'U ~:w G1fi16ll €l\l 'Vl'U "il~'Vl~ bu tJ'U 1~ mr~ 'U-U' €l b?l'U €llil~i>i' e:i-:iil'Vl'U 
di 'IJ 'I 'U , 

I I I 21' 
.r::l!I .::.ii ..i::il. O I V 'ii Q.I .:::::.1..::9 V QJ .::ii 

"il~'Vl~b'UtJ'U 'Vlb';itJf161!1':i~:WG1fl1Vl'Ubbm ru 1'U'VltJ'U6ll€lbfl'U€l ~\l'U 
'U ' 

(©) :w~fi1m';i..ij~eae:i..ij~~1-:i 111bn'U (9) ~1'U'U1'Vl hJl'le:i-:in1Vl'U~'Vl'U"il~'Vl~butJ'U 
'U ' 

(b) :W~rl1f11';i-;ij~eSe:i..ij~~1\lbn'U © iKTWU1'Vl bb1'111l1.n'U er ~1'UU1'Vl i>i'ei-:iil'Vl'U~~'Vl~bUtJ'U1il 
'U ' 

i>\'1n--.!1 (9) ~1'UU1'Vl 
(m) :w~A·1rn':i'1~ef e:i'1~"il1-:ibn'U ct i1'Uu1'Vl 1.1.v11:w'1.n'U <9)0 i1'Uu1'Vl i>i'e:i-:iii'VltJ 

'U ' 

~~'Vl~1. uti'U 1il~1n11 b ~1uu1'Vl 
(Ci'.) :W ~ri 1 f11';i"ii' ~ef e:i'1~"ii'1\1 btl'U ©O i 1'U'U1'Vl 1.1.vi'1:w' bfl'U bo i 1'U'U 1'Vl i>i' e:i-:iiJ'Vl'U 

'U ' 

~~'Vl~bUtJ'U1il~1n11 m ~1'UU1'Vl 
(ct) :w~ri1m';ilil~ef ei'1~"ii'1-:i1.ii'U bo i1'WU1'Vl 1.u•i1:w'1.n'W oo i1'WU1'Vl i>i'ei-:iii'VltJ 

'U ' 

"il~'Vl~1.uti'U1il~1ff:l1 ~ ~1'UU1'Vl 
(o) :w~ri1m11il~ef eilil~"il1-:i1.ii'U oo i1'WU1'Vl 1.1.v11:w'1.ntJ ©cto i1'WU1'Vl i>i'ei-:iiJ'Vl'U 

'U ' 

"il~'Vl~b UtJ'U 11l~1n11 bo ~1'UU1'Vl 
(in!) :W~rl1f111-'ii'~4f'eilil~"iJ1\lbtl'U ©cto i1'U'U1'Vl 1.1.1'ih1\n'U moo iK1'U'U1'Vl l'i'B\llJ'Vl'U 

'U ' 

~~'Vl~1.ut1tJ1il~1n--.!1 oo ~1'UU1'Vl 
(~) :W~rl1f1111il~4f'e:ilil~"iJ1\lbn'U moo !K1'U'U1'Vl bbl'll:J.J°bn'U <too iK1'U'U1'Vl l'i'B\llJ'Vl'U 

'U ' 

~~'Vl~1.ut1tJ11l~1n11 ©oo ~1'UU1'Vl . 

(ti) :w~ri1rn1'1~ef e:i'1~'11-:ibn'U ctoo i1'UU1'Vl i>i'e:i-:iii'Vl'W"il~'Vl~l.Uti'U1:w'1>1~1n11 
'U ' 

boo ~1'UU1'Vl 

m. ci'1V1fom1..ij~eSei..ij~~1\lfl~\IVlrt-:i~il1\lb~'Ubfl'U ctoo,ooo 'U1'Vl~'U1'lJ mru~~'Uoifm?l'U€J 
'U 

btl'UUflfl~51':i:W~1 1 Vfi'l~1';iru11i11nV1i! -:i?lei-ru':ie:i-:iuru61i1.~m.hn 11l 1.n'U cio l'U ne:i'W1'U~'Uoif m?l'U€l 1~tii>i'e:i-:ii1 b~'U~1f1 
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fl\lbVl~€l 1 tJuru61i5'U1fl1':ibll'U:w~fi1 (9) b 'U Ci'. 6ll€l\l:WG11°11-:iu'lJ1~mru6llm 1m-:im':iVl~m1t1f11';i~~'Uoif m?1'U€l b 'Ubbi>i~~fl~\I 
u 'U 'U 

1.1.~~V11n 1. ll'U~ 61!'U~n 1':i..ij ~off €1~ ~1il 1-:iV11€11. ll'Um~ .Yu m';i ft'~ 1.il €1 n"il~i>l €1-:i 1.1.?t ~-:iVli!-:i~ e:ii''U':i€l-:iu n 161i b~ 'U~ 1 nYI i1ii ~ fi1 
'IJ 'U o~ 'IJ 

~-:inci11Bnfl~-:iV1rt-:i 1'U1tJ~-:i'U1:w1 tJ~qiqi1 
Ci'.. mruvf ~~ tJ-U' m?l'WB 1li i1:w ~fi 1?1'V1TI6ll€l-:in ~m1V11€l'Vl'U~~'Vl~1. u tiu Vl1Bi1bbl'i1li1. Yi ti-:i 

'U 'U , , 

'V'l€l~"il~1.-if1~'Uoif m?1'U€l ?11:1.J1';jfl~11. il'Um';i 1~~-:id 
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?l' 1V11'U m111:1..1~ 'LI 1Vi'Vimvm1:1..1f;i\Im111:1..1~'1.J Vl1fl'Vl11 ci'Vl1fll?I191 ~ 'U ~ii m1 fl1u fl :w fl ru ?t:wu1i"1Je:i '11?! ~ 
'I , , , 

tT'U i brn:::iiifln1Vl'U~1fim111:1..1 11:1..1~\lii m1u191eJ'~ bb U'U 1~ v1 off bfl~ fl\!~ m bfl~fl\ll'.lflnm ~fl 1 Vl1~mm~nu m:w~ 
n1V1'U~ 11 b 'll'Llb~ci1n'U\11'Urie:i?1~1\lt1'U'LIV11m zjfl'U61l61tl1:::m'U 

~\lffiVf11:1..1f;i\l\11'UU1:::b.fl'Vl EMBANKMENT, EXCAVATION, SUBBASE, SELECTED ,MATERIAL, 

UNTREATED BASE bb61::: SHOULDER 

lif~IPl':i K = o.mo + o.@o IVlo + o.a:'.o EVEo + o.IDo FVFo 

ID.ID .:i1u~uL~a.:i Vlmcin\l \11'U~'U61J'U1~ 1V1ajtl1:1..11b~tJ\lnmtl'Ll.ff'U1 Vi'b llm:::d'.fou "il'U 1~m1:1..1V1'U1~~e:i\l m1 

1~v 1'U"lifl'l11\11:::V111\li1'U1 my "il:::bb611:1..1~1 vi1m] fl CJ Vl~fln11~"1J'U1~ ~1\l i bb61~'Vl11 v1 ii( b~:u-de:i'l11'lii f111fl1'Ufl:l..I 

flru?t:wu~61Jfl\11?1~bb'1~iiifln1V1'Ul9115tJnu~1191ci1ibfl~fl\l~m bfl~e:i\ll'.le:in61 V11mb1\lfl'U bb61~1vrV1mcim1:1..111:1..1t;i\l\11'U 
' ' d,J 

i1'Llvi'\l \11'U'i1'Ub ~ti\lm bb 'U1 V1~e:i\11'U~'U 1 Vlaj~ii~ n~ru:::fliK1v fl~\! n'Ub Y! e:iiJ' fl\! n'LI m1n~ b6111~'W'\IV1611CJ61JeMm~l'l~\l bb61~ ,, 
VleJ\li;\°1tl1 

Lifi'llPl':i K = o.a:'.o + o.IDo IVlo + o.IDo MVMo + o.IDo FVFo 
'IJ 

ID.m '11'1Jb~1::':i::btii;i~u vtmti{i\l \11'Ub"il1~1~bu~'i'.1mt11tJ 1~t1~'Vl1\1"1l'Ut:i'1t11tJ - n~u tl1:::mru 

hJbn'U iv fi1'1b:1.Jl'l1 vm1'U'l1m"il1~wbu~fl1:w'lfi~'l~fl\11~b'Vll'1'Lll'1.ff'U?t\l 
' 'IJ 

lif~IPl':i K = o.a:'.d:'. + o.G>d:'. IVlo + o.@o MVMo + o.IDo EVEo + o.@o FVFo 



- l!:J<i'. -

cl 
'Vl111fl'VI Q1 '31\J'Vl1'3 

m.(i) '311JN1'Vl1'3 PRIME COAT , TACK COAT , SEAL COAT 

lf~\Jl':i K = o.mo + o.ct'o At/Ao + o.lElo Et/Eo + o.(i)o Ft/Fo 

m.1El'311JN1'Vl1'3 SURFACE TREATMENT, SLURRY SEAL 

Lf~\Jl':i K = o.mo + o.(i)o Mt/Mo + o.mo At/Ao + o.lElo Et/Eo + o.(i)o Ft/Fo 

m.m '311JN1'Vl1'3 ASPHAL TIC CONCRETE , PENETRATION MACADAM 

lf~\Jl':i K = o.mo + o.(i)o Mt/Mo+ o.<L'o At/Ao+ o.(i)o Et/Eo + o.(i)o Ft/Fo 

m.<L' '31'Ll~1Cl'Ll1Jflv'Lln~\JILit~11L Vian Vl:W1Vtl.:J~'H1'U'Ul'lfl'Ufi~VtvJ1-«L6'!~:WL VI~ n ~ .:JU1~fifl'Ul'i'1VVl~LLm.:J 
LVl~mi;;''UVl~flVl~LLm.:J'11VILVl~nn~1L~fl:W~VI (WELDED STEEL WIRE FABRIC) LVl~nL~flV (DOWEL BAR) LVl~nvvi 
(DEFORMED TIE BAR) LL'1~1f1V!Jif11Ji1.:J'l (JOINT) ~.:Jif1~Vl:IJ1Vl'l111111:Wtl.:JLLeJ'U-tf'Ul'lfl'Ufi~VIL6'!~:1JLVl~n'U~L1Wl'lfl 
6'!~'V'l1'U (R.C. BRIDGE APPROACH) ~'JV 

lfaA':i K = o. mo + o.(i)o It/lo + o.m<t Ct/Co + o.(i)o Mt/Mo + o.(i)~ St/So .. 
I "Cil Q d IOI .::fl ..Q( Q, c='ov 

m.~ '31'Ll'Vle>':i:\J1EJ1J1flv'Llfl':i\JI Lit'I11L Vian LLa:.:i1uue>-wn Vl:IJ1Vfl.:J Vlfll'lfl'U m Vt L6'!111 L Vlri n6'!1V11'U\11'U"I~'U1v 

.J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ~1'U11.:J)~'U1Vtl11'lfl'Ufi~VIL6'!~11LVl~n ~1'UVl1Vll'l€l'Un~Vt 
.q ~ ~ Q, t I V -=:I Q, Q: c:i Q, Q: 

L6'!111 L Vl'1m1.:J)~'U1V'U1LL'1~'U) L 1rumvi l'lfl6'!~V'l1'U )'.J:IJVl.:J.:J1'U'U eJV'l nl'l fl'Ufi)VI L6'f):IJ L Vl'1 n LL'1~.:J1'Ul'l fl'Ufi';i VI L6'!111 L Vl'1 n 

~'UvlihtJLL'U'ULL'1~~ fi'MW~.:J1'Ufl~1Vl'l~.:Jtl'U L "!i'U .:J1'U'tfo~n (MAN HOLD) vJflf eJV6'!1V L Vl1iil'V'lvl vJflf eJV6'!1V 1vlVh ,, 
Ltl'U~'U 

1f~A':i K = o.m<t + o.lElo It/lo + o.(i)<t Ct/Co + o.&>~ Mt/Mo + o.(i)<t St/So 

m.b '31'LI Lfl':i'3it~1'3flel'Lln~\JILit~11L Via nua :'31'LIL"1 el'Lltl'Ll\JI~ '3 Vl111Vii .:J 6'!~V'l1'Ul'lfl'Ufi~ VI L6'!~:1JL Vl~n 
T I.I cil Q, c:;I: I .,J q Cit. '=' ( 
bl'l1~6'!11.:J\i1'U11fil'l€l'Uml'IL6'!111L Vl'1fil'l€16'!~V'l1'U (R.C. BEARING UNIT) VIBLVl'1 V:Wl'lfl'Ufi';iVIL6'!1:WLVl'1n R.C. BOX ... 
CUL VERT) VlfltJ.:Jtl111'l1.:J6'!-S' 1.:J Flfl'Ufi~VI L6'!~:W L VI~ n L ~fl'U tl'UVl~.:J l'l€l'Ufi~VIL6'!~:WL Vl~n vJ1L Viv'U L~€ll'lfl'Ufi~VIL6'!~11L Vl~n 

' ' ' q I II .c!il .c:i.c:il CV II .:::f CV 

LL'1~6'!.:Jfifl6'!11.:Jfl'UVl:W'1fi'MW~l'l'11Vl'l'1.:Jfi'U 

lfaA':i K = o.mo + o.&>o It/lo + o.&><t Ct/Co + o.lElo Mt/Mo + o.'IEI~ St/So .. 
Q'l.ml '31'LI Lfl':i'3it~1'3L \Ila n Vl111Vtl.:J 6'!~V'l1'UL VI~ n'11111-f 'U l'l'UL~'U-a'111f1'U'U Ll'l)~ L VI~ n'11V1-f 'U~Vl~.:J ti 1 v 

"il11"il1"lliiviLL"IJ1'U6'!~ L6'!11vh~1LL 1.:J6'!.:J L6'!11'Vlv L6'!11 V11vll"li1 Vl~f1~1'U Ll'l1.:JLVl~n~'Uvl3J~ m~ru~l'l~1Vl'l~.:Jn'U LLVt'11i ,, ,, . 
1111i1.:J.:J1'U~Vl~.:J L6'!1 Ll'l1~ L VI~ n6'!1tiG'!.:J"!Jf).:J fi1) 1 'V'l~1e'.J1 v~~VI LL vi.:JU)~L 'Vll"f 1 'Vlv 

lf~A':i K = o.'IEI~ + o.&>o It/lo + o.ocr Ct/Co + o.lElo Mt/Mo + o.<L'o St/So 



t.Yt.tl4Lu::r.p.t-e11s14u1~ne~ml t.~t-ttrat.et.Yt.r.nn.~ = 
l4Lt-::1:J~nnt.t-t-p.~neieml t.~t-ttrat.et.Yt.r.nn.~ = 

l.Wl.tl4LU::r.p.t-1!11s14U1~neiemi 3N31AHJ.3A lOd A11SN30AH l!!i\l.Yl.t[!.IL~ = 
14Lt-l:l:J!d11M.l.t-t-p.~neiem13N31AHJ.3A lOd A11SN30AH l!!i\l.Yl.t[!.ll.~ = 

t.Yl.tl4Lu::r.p.t-e11s14n11A.ne14m, "-::ut-en.t.eu1:J1t1.1etA.t.Yt.r.nn,14 = i.;p IP IPP n J:1 1 Pn 

l4Lt-::1:J1t11mt.t-t-~~neiem1 ~::ut-~n.t.eu~1t1.1l!!i\l.ldl.t[!.ll.~ = 
t.Yl.tl4Lu::r.p.1:-e11s14n11A.nel4m, :>Ad l!IA.l.Yt.r.nn.14 = l_;f=' IP fp I PA 

l4Lt-::1:J!d11nt.t-t-p.~neiem1 :>Ad B!Al.Wl.t[!.ll.~ = 
t.wt.tl4Lu::r.p.1:-e11s14u1~ne~m1 n~ra11nm&B!Al.ldl.t[!.IL~ = 

l4Lt-::1:J1t11mt.t-t-p.~ne~m1 n~ra11nrc1&e1At.Yl.t[!.IL~ = 
• t.Yl.tl4LU::r.p.t-e11s14u11A.ne14m, Lr.mrt1t1.1:J11s114nrct.nt.Yt.r.nn.14 = f=' l;1' IP P Pn:l Pn 

• l4Lt-::1:J~1mt.t-t-~~ne~mt Li1nrt1t1.1:J11s11,en,tct.ILt.Yl.t[!.IL~ = 
t.Yl.tl4Lu::r.p.t-e11s14u11A.ne14m, Ltinnrr.n.::unr.u~t-er.wit.wt.r.nn.14 = F' ... "'" ,... ,. p ,..,. 

l4Lt-::1:Jl61mt.t-t-p.1A.ne14m, Ltimur.n.::unr.u~t-er.w1t.ldt.r.nn.14 = I F' IP ·19 J> 19 'O' l'D p P A 

t.Yl.tl4Lu::r.p.t-e11s14n 1tA.nel4m, 1A.uu.ee11 t.Yt.r.nn.14 = l,;p ... "'" h-,..,. 

14Lt-::ulflnnt.t-t-p.tA.nel4m, 1A.uu.ee11t.Yt.r.nn.14 = I f' ... !.JJ h-,..,. 

t.Yl.tl4Lu::r.n1:-e11s14n11A.nel4m, YtA.1::r.nn, 16UtatA.n.rar.rnu1t1.mt:1nt.r.t.r.nn.14 = Iv ~ t=' IP .... ID '& b F' p ,. I p ,. 

l4Lt-::Ul61mt.t-t-etA.ne14m, YtA.1::r.nn, 16UtatA.n.rar.mt:1nuu1t1.1t.Yt.r.nn.14 = I I f' IP ... Iv ... 'O t=' p I ;=t p '° 

l.ldl.tl6LU::r.p.t-1!11sl6n 11A.nl!l6U1., Ul!lt\1 l.Yt.r.nn.16 = l,;p ... "' ,. ,..,. 

16Lt-::ul6nnt.t-t-ptA.nel4m, u1:J1t1.1t.ldt.r.nn.14 = I t=' IP 'ID p p ID 

• t.Yt.tl4Lu::r.p.1:-e11s14u1~ne~m1c~nm&::unu~1t1.1rct-r.ri1) t-t.~eeµ14e£-l.Yt.r.o-n.~ = I • 

14Lt-::u!dnnt.t-t-p.~ne~ml (1fnm~::unu~1t1.1rtLtfi1) t-t.~eeµ14e£-l.Yl.t[!.A.~ = 
l.Yl.tl4LU::r.p.t-e11s14n11A.nel4m, lflnrt111st.wt.r.nn.14 = i,; F' ... ,,. ,. ... ... ,. 

l4Lt-::u141mt.t-t-ptA.ne14m, lflnm11st.Yt.r.nn.14 = I f' IP 'fg J> I=" P /9 

.. l.ldl.tl4LU::r.p.t-1!11s14U1~neiemi YtA.1::r.p.t-1!11.P,\L~Ylll~n.,tat.Wl.t[!.A.~ = 

.. 14Lt-l:Ujt111M.l.t-t-p.~ne~mt YtA.1::tp.t-1!11.P,\L~Ylll~n.,tat.ldl.tO-A.~ = 
~O.DV::I NOLL V1VJS3 = 

OM 

+M 

03d 

+3d 

0dl9 

+dl9 

O::>Ad 

+:>Ad 

O::>V 

DV 

O::J 

+:I 

03 

+3 

ov 
+v 
09 

+9 

os 
+s 

ow 
+w 
0:) 

D 

01 

+I 

)I 

ra1trucM>t>t:r.tA.::wra141n111ctA.l4& l4\t.wt.:tru•rtnrn1ciblbonu1tU1'"wattt.i.mt:nt.w1i1.t.wunn>l4 ,P 'CJ' r o n II n n I'll/I o f=' P n 

OV\lfl.V\I O!Jt"O + O:)fl.:) ;p!Jt"O + Olfl.I ;p<e>·o + O;J>"O = )I t16il,e.i 

n.n.LIA.itL~Ul:'IA~.Wn.@l!lfl.Lt-:::LM.m~L~umiLfufult! 111' I I I'& II=' I A 

" rtl:'lls n.@n.ii:-@u.n.cw:::r.ri.n.LIA.~tfl.~Jl.tLl!ILlIBtlt1. n.~Ln.~Ln.:::r.t-LIA. ~qmLt-l:'@!l.ULlt1.l:-LlMUtn.Ll!IU~TILltU@@U~lt1., 
'°'F ~ ~ "~ r o ,,, 

t-Gn. n.qw~~u~vi m~lt!i~~un.Bl!ln.Lt-t-j2~L1t1t1. t-l!UYl4t.1416~unew::unu\!lt1. 1rtLtfi\16~uneldnt.t-;,·;» 

nt.IA>::tp;un>nt.t-;J> 1A.l4Lrt1t1. F' 
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~c:t 0 \itl"Q,J Q,I °"' 1" 1501"jfll1'Y1tl.!\Llf0\JflQJQ!1U\JlJ\h\J11fll1fl 

@. m1fi1u1wV11fi1 K li!1na~1 ~1lli;i'n-Mw~·nuif u6'1 1m.Ul'i'1La"ll~"llil11fl11'a\9lrieJa~1.:i"tl&rn1~'Vl11.:i 
v I ' 

'V41W611EJ Ll'ltl 1 aH~1'U"lleJ.:JU l!l<t'.mo b U'UbnW'11 'Ufl11fl1'U'JW ... 
h m1fi1u1wV11fi 1 K ci'1V1f 'Umruviil .:i1uneJa~1.:iV1a1m.h~L.nV111lleJ~'1 u6"GJGJ1 L~m nulil~~ eJ.:i LLfmfi1 

neJa~1.:Jbb!Jia~tl1~b.f1'Vl1,Xoif\9lblil'U~1lli;i'n'MW~"lleJ.:l.:11'U,j'U bbm~1,XaeJ\9lfl"'eJ.:Jfl'Ua~1m~n1'Vl'U\911-J 
'IJ 

m. fl11R1'U'JW'Vl1R1 K fi1'Vl'U\911mi'VIPIUEJlJ m ~1bb'VIU.:J'Vln~'U~eJ'U Ll'ltl1lJilnwu\91bPl'Mbba~n1'Vl'U\9lbiXvi'1 • 
La"ll'1ll~u5(Ltl~EJ'ULViEJ'U)1iXLllue.mci'1L~lilneJu LL"'1~.:i·1.h:..iai;i'V4tfltlflwn'Ul'i'1Li;i"llfl.:J~V11!1L'1"ll'1ll~ui5i!u 

'II 

cs:'.. 1iX'Vili111w1L~'Ub~ll'Vl~eJa\9111R1fi1.:i1u li!1m1fl1vitrf'U:ij1.:ivi'16"ruru1~na.:in'U~·h;ij1.:i L~eJfi1 K ~1ll 
\I "'"' cu 

~~1ci'1V1fm1urieJa~1.:iif u 'l 1 tJb~eJuvi"1.:illeJm1uilfi1L ti~ ti'Ubb tla.:i h.Jlil1nfi1 K 1 'WL~eJ'UL ti \9l~eJ.:itl1~rn\9111fl1 
ll1nn11 cs:'.% ;f'W1tl L\91EJtl'1Lu'V41~i;>/1'WviLn'U cs:'.% ll1fi1'U1wt!frn~ll'Vl~B'1\9ll°i1.:i1mLi;l1LL!Jimru cL\91EJ1lJfi\91 cs:'.% 

LL1n1,X) 

«it'.. 1 'Wmruvi~f'U-.il1.:i 1lJa1lJ11'1vi'1m1neJa~1.:i 1 iXLLG\'1L?i~lil ml!1~EJ~L 1m 1 u'1GJGJ1 L\9lm tluR11l!~\91 
"lleJ.:ierf'U:ij1\I fi1 K ~1lJa~1\Ji1.:i 61 ~li!~tl'1l111mum1fi1u1wfi1.:i1u tmifi1 K "lleJ\IL~eJ\J?l\91Vl1EJ~1llmEJ6"rnrn1 'Vl~eJ CU CU • 1 a~a~ 

fi1 K "lleJ.:1L~eJuvia.:1lJeJm1'Ulil~\I LLG\'1bb!Ji-:i1fi1 K "111\9llil~ilfi1i!eJEJn-:i1 
b. m1~1m~mL!Jia~.:11\91 1 iX~1EJfi1:ij1\I \11'Wvi~f'U41'lvi'11~LL!Jia~.:i1\91 ~1ll'1GJGJ11 tlneJui;;1ufi1\11'UL ~ll 

'Vl~eJR1\11'Ua \91'1\I ~.:ili!~fi1u1w 1~1Jimi1eJ'Vl11'U ~611il11m1'?1\9lneJ?1~1\I ~.:itl'1mio\'1u1wmf'l1 K "lleJ\I L~eJ'Wvii;il.:illeJ'U\l 1'U • 
.:11\91,j'U 'l b tJuviLL il'UeJ'ULb"''J Li1eJR1'U1W b~'Ub ~ll 1~ iX"lleJvl1fl11lJ~ na.:i b~eJ\I fl11b~'U n'Uci'1'1J n.:J'Utl1~ll1W 



- ®""'11 -

"' ftl "' ..: "' ti ) Ill 'U'Vl'l..1~13.J\;113.Jte:Jnfl1':iu':i:n1~':i1A1mii'ln'Vl':ie:J'tma (e-bidding 'tie! @.b 

"~ii1:rn'l.J':i:; bfl'tiU~'UIO'U" Vll.rn.Jfl11ll11 'Ufl flfli)';j';ilJl111Vl1eiu~'Uflflfl~ b .if 1 b?!'Um1A1 vt1ei-if €l~'U.if Bb?!'U €l 
" ' ' 

1 'Um';i~1116ff ei~111..ij1.:i~eimb~M1'U"llei'l~:n 1111 b ll'U~iici1'U 1~b~CJ 1&J111111ffvn.:il'l';i'lvt1eivi1.:i ileill 1 'Wn'1m1'll ei'IUflflflD'11lJ1111 
"' 'U ' 

vi~ei-U~u flflfl~'U~ b 6if 1 b?!'Uei11 fl1vt~ei ~'U6ilei b?!'U e:i~Bvtu1 CJ'l1'U'll ei'! .Y:nJ'U 1 'W m11 b~ m n'U 
' "' 

m1il6'!1'U 1~ batJ hJ-J 11111 tJVl1 '1"11.:JVl~ €lVl1'1 el BlJ'll€l'l'U fl flfli)11lJl111Vl1 BU ~'U flflfll'i' 'lmh1.if 1'1til'U 1t11bbrlf111 
' ' 

viuAflflfi11lll'l1Vl1e:iu~uflflfl~'lf1~ 11ilfl11ll6"ll'W''UBtl'U b 'U1K f1'1.1ru:.: ~'l~ei 1 uif 
' ' 

(C9l) ilA11lJiKlJ'W''U5n'U1 'Ub~'l'U~Vl11 Ll'ltJ~~l'lf111 Vl'U6'!11..1er"5'l>lf111 m1llf111er~l'lf111 ~'U~Vl11 V!~e:ieril 
'U 'I \I 'iJ '\J '\J 

ei'1'U1'11 'Ll m1~1bum1'U1 'Wn'1f111'll€l'l'Uflflflfi11ll l'l1vt~e:i"llmu~uflflm1CJvt~'I ilel1m '1Vl1e:i?11m1t:11 iei'1m'1 1 'Ll m1 
'I 'I I I I 

q Q.I q .::!ii. A,q .::ii &:;f 4 ..::ii lV .::!ii v 4 

'U1Vl11'1111f11';if1 '1f111'll €l'l'U fl A fl i)';i';ilJl'l 1 'Ill 1 €l'lJ €)'1'U191 'U fl fl fl €l m1 tJVl'U 'I Vl1€l'\/!fl1 tJ11tJVIb'lJ1b?!'Um1fl1Vl';i €lb 'lJ 1 tJ'U 
' ' 

6ilm?1'Ue:i~e:iV!u1m1'U'llei'l.Y:nJ'U 1 'Llfl';i11 b~mn'U 
"' 

(iv) ilm1lJ!KlJ~'Uun'U 1 'Ub ~'IVl'U 1111tJer bllmX'Uci1'U 1 'LIVf1'1Vf1..16'!1'U?11~ru Vl~e:ier b u'UVf1..16'!1'U hJ"ii'1nt'lm1l.l.Yu 
, \J 'I 'I Q,J 'U 'I 

~l'l 1'UVf1'1Vf'Wii'i1'W"ii'1nl'l vi~e:ie.J~e:iVf'U11tJ 1 Vlru1 'U'U~~vi"ii'1nl'lvi~e:iu1~vilJm'll'W"ii'1nl'l b u'UVf 'Uci1'U 1 'WVf1'1Vf'U~1'U?11~n 1 
'I '\J 'I Q.I 'I 'I D~ 

vi~e:iVf1'1Vf'Uci1'U"ii'1nl'l vi1m u'Uer~eiVfm1CJ 1 Vlru1 'Uu~,;'vi~1 nl'lvt1eiu1,;'vilJV!1'11'U"ii'1nl'l Bm1CJvtti'IV!~eiV!m m1CJ~b6if 1 
'I \J 'I Q.I 

b?!'U m1fl1vt1m-if 1 ~'Ll-ilm?!'U€l ~eivi·t.h CJ'l1'U"ll€l'l'Y:nJ'U b 'U fl 111 b~m 
"' 

f'1111 "~iivVl'U':i1flbvtru" 1 VlV!ll1tJfl11ll11 er~eiVl'U~'l~€lVl'Ubfl'Uf111-reitJm~~auVf 11 'Un '1f111,j'U Vl~B 1 'Ll 
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