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" 

ci1.:iV1-U'1bll'W _______ :-____________ (wu.:i~elrf1u';itn'l.JV1~elV1tl'.:i~elrf1u';itn'WBb~mt1';iffWfl~'llel.:iu'W1A1';i.n1CJ1'Wu';itb'Vll"lVl~el 
~'l.Juu\9l';ir-'iu1a1'VlCJ) ________ : ____________ b~ii \911i1'1°1'l.J1'l.J b~'l.J r1141.:ici1.:1V1i11i!'l.J1 VJ bbn ~1141.:i ~ru41.:i'1t ~el.:ielel fl 
1 Ub?l~'1-ru b~'Wr1141.:ici1.:1V1i11\911i1bbuu~~1141.:in1V1'l.J~1VJbbat~ru41;:i\9lfla.:1~'1trnt'Vi'1\911i1b~el'W1 'llei''l.Jb~ mnufl1';j 

" " 
1 i~1CJ bbatflT~ 1 ifim~'Wr1141.:ici1.:1V1i11J'l.J ~.:i~el 1 ud 

er. (9) ~ru~1.:1'1t1-if b~'W 1°11~ 1.:ici1 .:1V1i11i! 'lJ b vl el b ll'W 1°111~~1CJ1 'W fl1';jU ~ u~.:11'1.J mii~ qi qi 1 b vhi! 'lJ 

'Vl1fl ~ru~1.:i 1 ~~1CJb~'Wl°1T~1.:ici1.:1V1i11V1~el?l1'W1~?11'WV1~.:1'llel.:1b~'l.Jr1141.:ici1.:1V1i11i!'l.J1 'W'Vl1.:i~'W~11~1.:im'1'1t b1CJ fl 
" " b~'l.JA1~1.:lci1.:1V1i11i!'l.JA'l.J'11fl~ru41.:1V1~elU.:!AUbel1'11flVl~flU';ittl'l.Jfl1';irub~'l.JA141.:ici1.:iV1ii'11~Vl'l.JVi 

" 
er.® briel~11~1.:ib1CJn-fo.:i ~ru~1.:i~el.:ibb?1~.:1V1~n~1'l.Jfl1';j1~~1m~'Wr11~1.:ici1.:1V1ii'1 b~ff~?1'1tl11 

'U 'U <;ti 'U 

1~bllt11u\911~.Uel er.@ mCJ1t1n1V1t1~ @er <auVJ1) i''W tl'u'1~'11fl1'W1~rrnb~.:ibll'WV1tl'.:i~el'11f1~11~1.:i V11n~1'u~1.:i 
" 'lJ 

1:iJm'1bb?1~.:1V1~f1~1'l.J~.:inci11 mCJ1 'Wtl1Vl'W~ @ct (~uVJ1) i''W ~1141.:im'1b1CJm~'l.Jr11~1.:ici1.:iV1i11~'l.J'11f1~1u~1.:i 
~ " 'lJ 

Vl1ffU.:!AU bel1'11 f1Vli;r f1 U';i ttl'l.J f\1';i1U b1t1f"l1~1.:ici1.:iww11~Vi'WVi 

cr.m (fl) (6/7'JIJ'fVfffJ!fJJ7~LVU'nF171PivYIUW) 
1'Wfl1';i~1m~'Wf"l141.:11VJbbn~1u41.:1\911~.Uel c;:'. (n) ~1141.:i'1tVlm~'l.Jro1141.:i 1'Wbb~atb~el'Wbvlel 

" " 'll~ 1-if~m~'Wf"l1~1.:ici1.:1V1ii'1 Hlil1'l.J1'l.J~elCJat ____ bQ __ (jj_~1J}_ ____ 'll el.:! '1°1'W1'W b~'W f"l1~ 1-:i 1 'W bb~ at b~ el 'lJ ~.:id '1'W fl11 

lii'1'W1m1'W~Vln 11'1tA';iu \911i1'11m'Wb1'Wf"l141.:ici1.:1V1ii'1~~ru41.:i 1~-ru 1 UbblK1 CJn b 1'Wf"l141.:i b~el'W?I ~Vf 1CJ'1tVln 11 
" ' bll'W"ii1'l.J1'Wbvhnu"ii1m'Wb~'l.Jr1141.:ici1.:1V1i11~b'Vl~el~.:1V1i1~ 

ct.bn ('ll) (ihufvfffJjfJj7~LV'U'nFJ7LY/3J7':!W) 
1'l.Jfl1';i~1m1'l.Jr1141.:11VJbbri~1u41.:imii.Uel c;:'. ('ll) ~11~1.:i'1tVlrn1'Wf"l141.:11trn~at.:i1~ 

" " 
b vlel'll~ 1 i~'Wb1'Wr1141.:ici1.:1V1i11 H"ii1'l.J1'W~elCJat _____________ ;-_____ _(__ __ : __ J 'll el .:i"il° 1'U1'Ub1'W1°1141.:i 1 'U bb ~at .:11 ~ '1 'Ll n11 

"ii1mm~'Ll~Vifl 11'1tfl';iU mii"ii1m'W b1w•h41.:ici1.:1V1i11~~1'u~1.:i 1~11u 1 u bba1 CJfl b 1'Wl°l1~1.:i.:i1~?1~Vi1CJ'1tVln Hbll'Ll 
" ' O IQ.JO .C:.liJ I v.c:J~~ 

'11'W1'l.Jb'Vl1flU'11'W1'l.Jb.:l'UA1'11.:la1.:iV1m'Vlb Vlael'Vl.:IVI~~ 

ct.c;:'. b~'Ulii'1'Ll1'U 1~ 6'l n\911~~ ~1u41.:!'1t~el.:1~1CJb Vlbbri~11~1.:i b ~el°lf1';it'Vld'Vl1el b~eJ'!j~ 1~ 
I " " 

1°111il ru ~~ ~1.:16'l \911iJ~ru fl 11 ~1141.:ililtVf fl bel11il1f\ b1'Wl°l141.:i.:i1~~lilt~1CJ1 VJ bbri~1'u~1.:i riel'W~liltVlf1'1l~ 1-if~'U b1'l.J I vQ~ cu cu 

er.er 1 'W rn&~:iJfl1';iUel n b~ n~qiqi1 'Vl1f1 b~'Wl°l141.:ici1.:1V1ii'1~ b Vl~mn'Ll n111if 1mm1'W~ ~1u41.:i 
Ii} t 1~ foV1~.:11U1flVI n'll~ 1 ~'LI n ';j& ~'l.J bba1 ~ru 41.:i"il t~el-:1~1 CJ~'W b~'W lif 1'l.J1'W~ b Vl~eli!'W1 Vi bbri ~11~ 1-:i .n 1CJ 1 'W 

" " 
gJ) (b~~) 1'W tl'u'1~"il1n1'W1~1rnb~.:ibll'WVltl'.:i~el'11f1~11~1.:i 

ct.b (n) (thwfvirfJjfJJ7~LV'U'nFl7191,v'Jl/UW) 
~1141.:i"ilt~'W'Vli;r f1U';it n'Ll fl1';i1u b~'Wro\1~1.:ici1.:1V1u 11 VJ bbri ~1u41.:i ~el bri el~1141.:i 1~'Vifl 
" " " b~'Wl°l1~1.:1Hmu'11m'Wb~'Wl°l1~1.:ici1.:iV1u1\911i1iel cr.m (n) bbiK1 bi''Wbb~1 'Wrnru~.:i~el1 ud ~1u~1.:i:iJ~'Vl5'llel~'W 

" 
Vl~f1U';itn'Wn1';i-rub~'Wl°l1~1.:ici1.:1V1ii'1U1.:i?l1'l.Jnel'W1~ 

(@) m&~1u41.:11~11.:1V1~f1u';itn'Wfl1';i1u b~'Wro\1~1.:ici1.:iww111uuu b~CJ1 V11n~1141.:i 
" " 1~Vln b~'l.Jl°l1~1.:ici1.:1V1ii'11 u bblK1 ~ru~1.:i:iJ~'V15'lJ el~'l.JVI~ nu';itn'l.Jf\1';iru b~'l.Jl°l1~1.:ici1.:1V1ii'11'l.Jii'i1'W~~1141.:i1~Vln 

" " b~'WA1~1.:ici1-rnu 11 u bbiK1J'Ll 1~ CJ ~1u~1.:i "ilt ~ el.:itl 1VI~ flU ';it n'l.Jf11';iru b~'Ul°l141.:ici1.:1V1if 1uUU1 Vl:iJ~:iJii aro\1 b vh nu 
" 'lJ 

b~ul"i1~1..:ii;i1-.:rvr1hvb1rg9eiei~~111..:i 1 Vlbbri~11<li'1~ , 

(®) mru~fu~1..:i1~11..:iV1i;rnu';itn'l..!fl1';i1ub1'Uro\1~1..:ici1..:iV1u1HV1a1CJuuu "li..:ibb~a:muu 
" :W~ari1b vhnu"ii1'W1'Ub~'Wri1~1..:ici1..:iV1ti1~ " ' "1..:i"ilt~el..:iV!n 111. t1bb~at..:i1~ V11fl~11..:i41..:i1~Vlm~'Llri141..:ici1..:iV1tl'1 

" " 1'W.:11~1~ bba1 ~1u41.:i:iJ~'Vl5'llel~'WVlr;r~~v/> ~~\!.e'Llf"l141.:ici1.:1V1ti11 m1~J'W1~ 
-.c ' ~ilJ.' .... ,t-v· / T ifi<. ~' ., •. ,,, .,,.(_ "-

1-~~ / ~ ./1'k71/;,(\.. .,____,,:··'<)··' 
'-"' ~ l'.\SP!-4.'·'.; T c'·. \ 

~ ~~~~]·· .. ~:;:~) 
~-··~···;· 
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lt.b ('IJ) <flTVl'fvflfJ!fJJ7~LVUnmm3JTrW) 
~11~1.:i"iJ::A'UVl~m.h::ntrn111u b~'UA1~1.:ici1.:iV11!11 Vf bbn ~1u~1.:i ~el b~el~11~1.:i 1~~n 
'U 'U 'U 

b~'WA1~1.:iHmmhm'Wb~'LIA1~1.:ici-;i.:iV1u11?11a.1'1i'el tt.'° ('IJ) bbiK1 bi'mb~1'Wmrut1l.:i~el1u-d' ~1u~1.:iila'Vlfi'IJelA'W 
'U 

VI~ m.h:: n'W m11u b~'WA1~1.:ici1.:iV1u1rn.:ici1'Wnel'W1~ 

(m) mru~1U~1-:J11-:JVl~mh~tl'Ufl111u b~'UA1~1-:ici1-:JVIU1 HmJ'u b~tn Vl1f1~11~1.:i 1~~fl 
'U 'U 

b~'UA 1~ 1.:ici1.:iV1u11 u bbiK1 ~1u~1.:iila'VIB'IJel A'U VI~ nu1:: tl'U fl111U b~'U A1~1.:ici1.:1V1U1 b 'Uci1'U~ ~11~1.:i 1~~f1 b~'U 
'U 'U 

A1~1.:ici1.:iV11!11ubbiK1tT'U b(?]CJ~1u~1.:i"il::Mel.:itl'1V1~nu1::n'Um11ub~'UA1~1.:ici1.:iV11!1uuu1VI~ ~ilm1A1bvhnu 
'U 'U 

1.~'UA1~1.:ici'NV1u1~1, V1~elel~:i.n11.:i 1Vf1.1.n~11~1.:i 
'U 'U 

(®) mru~1u~1.:i1~11.:iV1~fl'll1::n'Wfl111Ub~'WA1~1.:ici1.:iV1i!111V1a1t.Juuu zj.:!bb~a::uuu 
ila.i,,a A1bvl1 nu"i\'1m'W b~'WA1~1.:ici1.:iV1i!1~~11~1.:i"il::Mel.:i~n 1 il 'W bb~ a ::.:11 (?] V11n~11~1.:i1~~n b~'WA 1~1.:ici1.:iV1i! 1 

'U 'U 

b 'U.:11(11 b(?l bbiK1 ~1u~1.:iila'VIB'IJelA'UVI~ flU1::tl'Ufl111U b~'UA1~1.:ici1.:iV1i!11 'U.:11(?ltT'U1~ 
'U 

4fei b m':iim~'Utl':i::n'Ut:..ia.:i1'1J 

1'Wm1~1m~'W1Vlbbn~fo~1.:ibb~a::.:11(?1 ~11'<[1.:i"il::~m~'W"il1m'W1'elCJa:: ®o ( ~'U ) 
I i./ I 11.J \J I --·•••••• ••••••••••·---~--=if 

'IJel-:1 b~'WVi Mel-:1~1 CJb 'U.:11 (?]U'U bVi el bll'UU 1:: tl'Uf;.J61.:J1'U b 'Umru Vi b~'UU 1:: tl'Uf;.J 61.:11'U"il:: M el.:1'1f1~ fl 11~.:ia'W 
'U 

1~~1n11. _____ .P. ____ b~el'U (a1V11u~'Y'Y1~1,llm11°11~elV1tl1CJ) V1~el"i11m'U _______________ : ____________ u1'\ll (a1V11u~'\J'\J1 

~bll'U11l°l1bV1:i.n11a.if ~1'U~1.:iila'Vlfi~"il::'IJelb~'W'll1::n'Wi;.Ja.:11'UA'W b(?]CJ~1u~1.:i"il::Mel.:111.:iV1ii'.:i~el~1u1::n'W'IJel.:i 
'U 'U 

u'U11°111 zj.:iele:in 1(11CJuml°l11mCJ1 'Wu1::1,'\lll'l :i.n11.:i 11~e:i~11~1.:i b ~m ll'WV1~nu1::n'Ubb 'Vl'Wfi1~ 
'U 

~11~1.:i"il::A'Wb~'Uu1::ntJi;.Ja.:i1'W bba::/V1~elV1i!.:i~el~1u1::n'W'IJel.:Ju'U11°111t1l.:inci111?11m111°lV1~.:i 
'U 

1 Vf bbn~1u~1.:iY'l1'ela.inum1~1CJ b~m1(?1ii'fl?lVf 1CJ 
'U ' 

ii o ii f:l ~.::::::.. SV•ilGI .:::::..u 
"!leJ rrJ (n) fl1Vl'Uflb 1a1LLa1Lft':i1ilbba::'1'VIB"!leJ<1~111i11<1 L'Ufl1':i'UeJmamtqiqp 

mCJ 1 'Wn1V1'W1?1 ______________ ::-______________ _c _________________ : _______________ J i''W i!'IJ~(?l"il1ni''Wa.:itJ1a.11 'W~'\J'\J1 

~1'U~1.:i"il::Mel.:i bii'!'Uel bbf;.J'U.:11'U 1Vfbll'U~Y'lel1"il bbn~11~1.:i b\?\CJ bbii'11?1.:iti.:i.fr'U1?1el'U'IJel.:inwvT1.:i1'Ubba::n1V1'U\?l b 1m 
'U 'U 

~Mel.:! H1'Lifl1Tvl1.:11'UVl~f1~1.:I~ 1 VlbbiK1bii'f1"il 
,,., " " .,,: 0 d... " 1 0 ( ) l'U UU~\?l"il1f1 ~1U'il1.:I l?lel.:J b 1a.l'\111.:11'U'\111U"il1.:l.f11 CJ 'Ufl1Vl'U(?l __________ : ___________ . ____________ : __________ _ 

... ..1 ,,., ... "" " 1 " .,,: " 0 ~ " " "' 1 ° ( ) l'U 1'W'Vl (?11UVlmii'fmb"il.:J V1b1a.1.:i1'W bba::"i1::1?1el.:J'Vl1.:i1'ULVlbbmbii'f1"ilmCJ 'Wfl1Vl'Wl?l ________ : ______________________ : __________ _ 

ii'uti'1?1"il1n1'W~1~1uV1ii'.:i~e:ibb~.:i~.:inci11tT'W 
li'1~1'U~1.:iii1~ bii'!'Uel bb~'U.:J1'U V1~elii1~a.:ii'.lm\'1.:i1'Wm CJ 1'Wn1Vl'Wl?l1, 1a1V1~el hiii'f 1m1f!'Vl1.:i1'U 1 VI 

'U 

bbiK1 bii'l1"il1?11a.in1V1'U(?l b1m Vl~elil b V11?11Vfbzjel1~11~1u~1.:i1~ii'f1:i.n1fl'Vl1.:i1'W 1VfbblK1bG'f1"ilmCJ1 'Wn1V1'W1?1 b1mVl~el 
' 'U 

"ii:: bb~1bii'f1"ilci1.U1 bn'W n11n1V1'W1?1b1 a1 Vl~el ~1u-;[1.:iv\'1~1?1~ru f111'1i'el 11?1'1i'elV1~.:i Vl~ell?l n b ll'W~fl n~~n~'Vl1Y'l i:l 'U Qlg~ 'U 'U 

b~w1111?1 V1~e:J1?1flbll'W~iKa.ia::a1CJ Vl~elb~nbuCJ1~ufiu~ma.ir11Gt.:i'IJel.:Jl°lru::m1a.im11?111"il1u~ii'fl?lVl~el~m'Ul°l,m1'W 
\J d.J 'l 'U 

V1~el'U~~'Vl~u~n~1zj.:i1~1ua.iel'UeJ1'W1"il"il1fl~11~1.:i ~11~1.:iil~'VIB~"il::'Uelf1b~nir'\J'\J1-d'1~ bba::il~'Vlfi~1.:i~1'U~1.:i 
'\J '\J iJ' I 

11CJ 1VI~1, 'li'1v\'1.:i1'W'1Jel.:i~1u-;[1.:i 1 VI~ ci1.:i 1 u1~~1 CJ m11.U~'VIB'Uel n 1,~ n~ 'Y '\J1U'W hl m::'Vl'U~'Vl B'IJel-:J ~11..[1.:iVl"il:: 
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.Ua e» ("ll) n1V1'lJflb 1a1bbtl1bfl~lilbba::avifi"lla.:iN11~1.:i1um'auam~mln 1ru1 ., "a:I QI 

~1''U41\1~€J\lb~:Uvl1\11'U~1''U41\l.f11CJ1'LI1'U~-------q; ______ J~€J'U ______ J'UJJ_f:l_~-------'l'l.l"f. ____ ~~-ct .... ~ 
bb6l~'<il~~ei\lv\'1\11'U 1 VI bb~1b6'l~'<il'U~\r~rumtJ1 'LI1'U~----------~- _______ b~ ei'U _________ ---~'.l,lJ_r:iJL _________ 'l'l. l"f . _____ ia~t.?.'i1 __ 

7 

~1~1''U41\lil1~fo\liJ€Jv\'1\11'U.f11CJ 1'Ufl1'Vl'U\llb1611 'Vl1€J hl6'11:U1'H1vl1\11'U 1 Vlbb~1 b6'l~'<i1\911:U fl1'Vl'U\ll b 1611 'Vl1eiii b 'Vl\911 VI 
' ' 

b ~el 1~11~1''U41\I hi6'11:U1'Hlvl1\11'U 1 Vlbb~1b6'l~Wl1CJ1'Ufl1'Vl'U\llb1611 'Vl~eJ'<il~ bb~1b6'l~'<il~1off1bfl'Uf111f11'V!'U\ll b 16l1'Vl~€1 

~1''U41'lv11tl \llGl'ruw 1-Uei 1\ll-U'ei'Vlil\I 'Vl1ei \ll n b u'Uerti n~Vi' n~'Vl 1''1'l 6 b~\ll6ZJ1\ll 'Vl~ei \ll rn u'Uer~:ui;i~611 CJ'Vl1ei b ~ n bu CJ hJ 
v v - 'U'U 'U 

LJi'iu~\ll1:wl"l1i\16ll€1\l\Olru~m1:un11\ll11'<ilfo'W'6'1\ll'Vl~eier\011'Ul°l:w\11'U'Vl~ei'U~~'Vl~Ll~n~1~\11~-r'U:wei'Ue.l1'U1'<iJ'<i11n d.J 'I 'U 'I 

~1141\1 er-:h41\I ii~'VlB~'<il~'Uein b~nGl'rui, 11d1~ bb6l~:W~'Vl5:il1\ler-r'U:il1\111CJ1 'Vl~ b-D'1v\'1\11'U6llei\le'.i'-r'U:il1\11Vl6l~1\l1 LJ 
-.. 'U vg~ 'll 'll Cl 

~1 t1 m111la'Vl6uei n b~ nGl'qiqi 1~u hl m~'Vlua'Vl66llei\I er·;h41\l~'<il ~ b1CJ n1ei'll°11 b~ CJ'Vl1CJ'<il1nr.Jru.ij'1\1 
" " m1~ r.J1141\I hJ1 oifa'Vl6 b~ n~ru n 11~\ln~11-U1\l~u1~ b ti 'LI b 'Vll'l 1~r.Jfo:if1\l-W'LI'<il1nl°l11:u ru tJ \ll 

'U QJO~ 'I 'U 

b~ei\11'U bb~1 b6'l~'<ilu~'U1ru bbf;l ~ er1141\l 1~1''U:ueiu\11'U'<i11nerr'U:if1\l'Vl1ei'<il1ner-r'U:if1\111 t11 'VI~ 
'U 'U 'U 'U 

1'Limru~iim'a'Ueirn~n61qiqi1m:u-Uei gi1 mn:WbV1~'1111\ll'Uf1'1'l1eJ\l'Vl1m~CJmmnvi~'LI'<il1nm1:if1\ld mt11'Lin1V1'U\ll 

~ (6'1 ) tJ ( ) .. ... ... ., ""1 .,., ., ' .,; 0 ' ------- -- -~-.:) ----- _______ ;: _________ ----------~---------- b\ll€J'U 'U'Utl\ll'<i11f1d'U'Vl \ll'j'LJ:!J€J'U\11'U\ll\lf16111 61f\11°111:U'll11\ll'Uf1'\'l1€J\I 
~ ,,,,. ' 

'Vl1ei b~ CJ'V!1 t.Ji!'U bn \ll'<i11 n m1:u'U n'l'l1€1\16lleJ\I r.Jfo:if 1\lel'U bn \ll'<il1nm11oif16'1\llVi1~ti n ~€1\l'Vl1eiv11111.~ b1t.J'U1ei t.J 'Vl1ei 
" ' " 

v\'11~tin~ei\l\911:um\ll1'11'Ubb°Yi'IV1~n'1'll1 e'.i'1''U:il1\l'<il~~ei\11uv\'1m1bbm 6lJ 1 V!bll'LI~b1t1u1eit1b\llt.J1~-Un-il1 l\llt1e'.i'11:if 1\I 
'U di 'U 'U 

1~~ei\leiein b~'U 1\ll 11 'Um1d~\l~'U V11n~fo:if 1\l 1~ m~v\'1m1~\ln~11mt11 'Lin1'V!'U\ll ____ ®_ct_ (~:u11J) __ __1''U i!'Ut1\ll'<i11f1 

·fo~1~1'rnb:if \lb u'U'Vli1\laei'<i11ner11:if 1\l'V!1ei 1&Jv11m1bbm6lJ 1 Viti n~ei\I b1t1'U1eiw11t11'Ub16l1~er11:if 1\ln1'V!'U\ll 1Vlr.J11:if1\I 
'U 'U 'U 'U 

:W~'Vl5~'<il~v11m1~'U rn\l'Vl1ei:if 1\I er~u 1 Vlv\'1\11'U~'U l\ll t1 e'.i'1''U41\I ~ ei\I b u'Uereiei nl"l 1111~ 1 t1 bei\l~\I ~'LI 
" " " 

1'Limrub1'1~1'U"il1bll'U~ei\11rnbm6lJ b V1\ll'll11\llunl"l1ei\l'Vl1m~t1V11 t.J l\llt.J b ~1 bb6l~ 1&Jm'<i11ei 1~r.Jru:if1\1 
' ' " 

bbm 6U 1m~t.J~n6l1~n1'V!'U\ll H \ll1m11l°l'V!rt\l 1~ eri141\lii~'Vl5b -U1~\llm1bbm 6U b V!1'1'1l11\ll'Un'l'l1ei\l'V!1ei b~t.J'V!1t.J~'Ubei\I 
" ' ' 
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m11~rnb VJ~-:ii'at?l b ll'Wm 1bb 'W~u1111Prn.im1:w 1 m111"1riei'Ui!'W N'1'u{i'1-:i:u~t1m u'Ub VJIPl b ~e:iu t?l 
q q 'U q 

1"111 :wfo~t?l'lleJ'U bt?l 1 'IJeJ-:J !Pl'W hl1~ m1~u bba1.:iVJ1 bb VJ~.:i1'a~m:w61qiqi1 b U'UVJu1~·1rn.:i~1'u{i'1.:i~:u~~e:i.:i~t?lVl1 
., "' . 

1P11:w~rum~bb~~~n~ru~'Vlf11Vl'Wt?l 

b 'Wf111"1111\l'Vlt?l~ei.:iFJrum~1a~ m:w61qiqi1d m:w'V11.:iVJm.:i 1~~'U~t?l'lleJ'U b 'W1"111:w b?it1VJ1CJ bt?l 1 
~ bnt?l~'Wbbn~i'Je:i~1.:i~a.:i:1.111Vf1P1-a11\l'Vlt?l~ei.:i 

iv. u11mb1"1~ei.:iilm1"1~e:i.:iH'!Pl1.:i 1 ~l\)~1m'Wm1~1bu'lJ.:i1'lJ1P11:w61qiqiTd !Pl~e:it?l:u'W1"1~ 
WbUt?l 

il1~ei.:i1-111VfbU'lJVJu1~'1Je:i.:ic'.Jfo{f1.:i..ijt?lV11 be:i.:i~.:i~'W 
~ 

Q1. 1'Wmru~~foiil1.:i'lllju~~t?laqiqi1iil1.:i m:1.1'Vl1.:iVJm.:iii~'Vl5~'1~irm~'Wl°11.:i1'W 'IJei.:i~fo 
iil1.:i'llt?l 1 ib~'Wl°11iil1.:i~1.:iVJu11\l'lJ1"11u"il1tn'U 

ct. 1'Umru~~1'uiil1.:iiim1~~:u~~e:i.:i'llt?lbiVl'rl'~'WVJ'1eim1~~'W1t?l"11:wauHu1;ij1.:i m:w'Vl1.:i 
~ v v 

VJ~1.:il\l~~ei.:iirm~'Wl°11-:i1'W~ileitj 'llt?l 1-i!VJd~'WVJ1eim1~m:1.1aqiqi1i!'Ub~foriei'W mnii b VJ~m vi11t?l ;s.:i'1~t11:1.11 
'11(?)1 '11 b~'Wr11;ij1.:i~~1t1i:i1.:iV1u1 

~- 1 'Wm1fob~'Uio11{)1.:i~1.:iVJu1 1P11:wai:yi:y1d 

~-<9> 1'Wmru~~fo;ij1.:i'lll]u~~t?l61'qiqi1 m:w'Vl1.:iVJ~1.:iil~'Vl5t~t1n~ei.:ib~'W~~1t1611.:iVJif1 
l\l1n N'~1u1~n'W1~ 

~ " ' 
~-® l"l'J 1ii-ru ~ t?l'lleJ'U'IJeJ{j ~ Fl1U'W n'W~ (?)~{! m:1.1611'W "113.J "ii' 1'1.JJ'Ub~'WVim:w'VrnVlffN Mirn 

~ 

'llt?l 1.Ul\l1m~'Wri1.:i1'W'1Jei.:i~1'u;ij1.:i 
~ ' " 

~.Q1 m1irm~'Wl°11.:i1'W'IJeJ.:JN1'u{i'1.:i'llt?l 1<U'b~'Wiol1..()1-:iVi~1t1611.:iVJif1il mn'l111nf)';hc'.J1'u..(f 1.:i 
~ d.J ~ 

iiVl'd~'WVJ~e:in1w~'W1t?l!Plein1ii'Vl1-:iVJm-:i 1P11:waqiqi1;ij'1.:i~1~b~t11nub~'Ur11;ij1-:i611-:iVJii1 n1:w'Vl1-:iVJm-:iil~'Vl°5 
~:u~irn b~'Wl°i1.:i1'lJ'IJei.:iN'~u..ij1,:i 'llt?l 1-UV1d~'WV1'1e:im1~1P11:waruru1;ij1.:ii!'Wrie:i'W b~e:iii b~'Wb Vl~e:i;s.:il\l~irn'llt?l 1-U 

~ v v 

i<::t, I V .::::ii I I V 

b.:J'Wl"111\l1.:J'Vll\l1t1m-:iVJm 
21 O odil d 1 .c::J I ~CV .c:::il d 1"0 1~ CV 21 odl 

b. 'lleJf11Vl'Wt?lV!':ieJb-:JeJ'W 'IJ'Vlnm1'Wnm1t1~~beJCJt?leJ'W 1 l\l~ t?lf11Vl'Wt?l 1 b'WG'lfl:lfl:l11\l1-:J Vl':ieJ 

aqiq,J1FT1u1~nubb~1bb!Plmru 



- kl -

ITTJ. -:i1'Unei6'1~1-:i6'1~'1"l1'Ubba~'Vleiei hm1 ~1141-:i:u~bbU-:i~1m~'Ufi1-:i1'U1Vl\911:1.J~n1'\ll'U~111. 'U 
' 'lJ 

all ii O I V I .c::i 

11t1rn1a~beit1~bbf1~'lleJfl1'\ll'U~f1Tmei?111-:i'\ll1-:i'Vlm-:i bfi:l.l'Vl ® 

611m1'Unei?1~1-:i?1~'l"l1'Ufl'Ub~'Uoif 1:1..1ti'W'U rn1~1t1r11-:i1'U:u~bb u-:i~1t11~1i1-:il'\ei 1 '\.Jtl 

ITTI.® fl€!6'1~1\l\91€Jilei'Vlf1~'U 'l"l~€J:l.JU'U1~~'U - fl\j 1Vl~1t11~ ~ct % 
' 

ITTI.® nei6'1~1\lfl1'U'l"l~eJ:l.J~'U6'1~m'Ubbf1~1116'1~'1"l1'U 1Vi'~1t11~ ~o % 

ITTJ.r,n nei?1~1-:i111u'U1~ 11t1rn1a~b~t1~1'\1-:i 1 'l"l~ei:1..1rn1\9lmbl'l-:i-:i1'U~-:i'Vl:1..1~ 
b6'11:ub~t1'U~eJt11°11'Utl1'U\911:1.J bb 'U'U bba~?lruru1'Vln'IJ1~rn11Vf~1t11~ ®ct % ., ., ' 

11:1.J ®00 % 

~. e'.Jfo{)1-:i:u~~ei-:i~~'Vl1 ~~v11 bba~~~~-:itl1mfl~ei-:i'\llmt1 bba~?lruru1ru:u1T'il1i1fl111 'lJ ., ., 

\9\1:1..1:1..11\9\1~1'Um:1..1'Vl1-:i'Vla1-:i bba~m:1..1bb'U1'Vl1-:i'IJ~u~rn1~~~-:ibfl~ei-:i.'Vlmt1 bba~?lcycy1ruci'1'Vl-r'Urn1~~"1l€l:1..1 
t1'U'Ubbf1~\!1'U6'11511ru'IJ1.nA'lleJ\!6'i1'U11'1lfl11bba~-r~16'11'\lln:U zj\!1"1UJ~f111:1.Jfl11UeJ\ltl'UeJU~Dtlbbvi\l'll1~tl1'\ll'U~ 

'lJ "' ' 

11b~ei1 Vlm1:1..16'1~ ~1nbbfi~1"111:1..1'\.Jaei ~.n ti l'\ei rn1« cy:u1'1Jei-:i t11'U'l"l1'\ll'U~ bbfi~A'U b~'U b Vf 11'U'U~b1 ru-:i1'Wn ei6'1~1-:i 

e'.J-J 141-:i €l 1:u 1VIe'.i'-r'U{)1-:i b vi :1..1 b~:1..1 n11~~~-:ill1t1 bA ~ei-:i'Vl:1..11 t1 bbri ~a ru ru 1ru:u11:u1 
'U '\I QJ QJ 

'U€lrn'Vl'1ei-'il1n~n1'\ll'U~ 111 'U:1.J1\9\1~1'UV1~mb m'Vl1-:i'IJ~u~~mh11il. 'U11':iAbb 1n bdei b~'U11:u~vf 11 VI bn~ 
A11:1..1'\.Jaei~.ilt1~-:i~'U 

?1~m'Ub~i1?!1'U~b tl'U 1lY '\ll~ei?l1'U~ bU'Ub 'Vl~n e'.i'-r'U{)1-:i:u~~ei-:i~~rn1~eieieirn.hG'l-:i:1..1ei'U 1 Vlnu 
'lJ 

b41V11.l1~'1Jei-:ili'11{)1-:i ru ~zj-:ilJ1141-:i:u~1~bb4-:i1Vl'Vl11'U m1~ei\9leiilei?1~'\"l1'Uzj-:ibll'W1lY\91riei~ 1moif151'i'~b6'11 
'lJ 'lJ 

b6'1itm~li1'U~'U ll1b U'U 1lY~eiAei'Wn~~ 1 Vf tiei'U?iTU~b U'W1lYeiein 6'i1'Vl1''U611'U~b U'UAeJ'Uf1~\91'lleJ\!6'1~'1"l1'Ub~it~-:i'Vlit~ 
~m oif ?!1'U'IJ1~neiu 1A1-:i?11'1-:i 1 'Vlil e'.i'1''U{)1-:i~ei-:i~~rn1~eieiein 1 VI b ll'W?1iiu~'IJei-:ie'.Jfo{)1-:i 

'lJ 'lJ 

6'1~'1"l1'Ub~ti-:i 'Vl~eJ'Vl1\lb~ti-:izj-:ilJ-ru41-:i~~6'11'1-:i<IT''U li'-ru41-:ibU'U~1t1{€lei€lmU'U6'1itU~'IJei-:i 
'lJ 'lJ 

li'-ru41-:i · 1'Ubdei1~vf 1rn':i?1~1-:i~-:inei?1~1-:i\9\1i1'\.J1~m l"lllb6'1~:u btl~rn1:u11:u11~ bba1 
'lJ 



- QI -

ti. -:11'U11t.1il'btl'U-:11'U~1ll-:iuth~mrutl_ _____ b~b .. ....-.... n1l.lvt1-:i'Vlfl1-:J"i1~1u'Vl1~qiqi1~n'W''U 
m~~m~ei 11iWuei'U:W'~-:iu'll1~l11rubbfl~b~'U'll1~1i11-:i1~ 'Vl~ei 1~1'uei'U:W'~"il1n~ru~1'~ll'U~~ 1'!Xv'h~ruun11i1 
'U q .. ~ QJ QJ 

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

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

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

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

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

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

1 'Um ru~ ~ei-:i'iij ~Vl1~11.Jfl-:J1'U bbfl~~'W' fl~1 R111 ~1'u.[1-:i Iii~ ~ei-:i'iij~Vl1 b Vf bb~1b6'1~1il.fl1 t.lb 'U 
'U 

ctcr 1'U -uu~-:ibb~1''Ufl-:i'U1ll 1 'Uaqii;y1 bbfl~"il~~ei-:i'iij~ 1 Vfil1 <Ww1bbfl~bb6'1-:16'111-:i ~flel~"il'UJ1~ill.nAu~1.n~~1lJ~11 
bbrimru ei~-:i 6'1m'U~~lil~riei6'11'1-:iV11ei~~Vl161'11!rN1'U bbfl~~'W'n~1m11 li!~~ei-:i1~1um1m~'U'"lleJUlil1n 
ill V I 

~111i11-:lf1el'U 
'U 

~1'u~1-:il!V11.J1~-.ij~Vl11t1t.1'Ut9ltlAeJ'V'l"ll'U1~b~~ei-:it.1'W~1ih!eit.1n11 ~,cs'.oo 6/i.6/i. ~l!6'1m'V'l1i 
'U 

-:i1'U1~~ 1~ t.1btl'U1t1t.l'U \9\1 Vlil'Vl~el"il~'Vl ~ b Ut.l'Ul11bL~1 hi Ln'U @ u 1~ t.11.Ju ~-:ii'm~llvt01-:i1'U ~1ll~ty qi 1 
0 CV v CV CV1ilo CV ii vd 1 ,, 

lil1'U1'U ..... :-...... _R'U 'V'l1elll'V'l'Ufl-:11'U"IJU Vl6'11Vl1Ub"il1Vl'U1'Vl"llel-:lfl1ll'Vl1-:!Vlfl1-:I 'Uf111~1Uflll-:11'Uli!1-:lb'Vll11 

riei6'11'1-:1V11e6'1~'V'l1'U ~1lJafl 1 ru1 ~-:ibb~i''Ub~a.i-:11'U"il'ULb~1L6'1~"il t~m'.f~u~1-:ibtl'U~eieinl°i11.U~1m~t.11nu OM qJ' \J 'U 

tl1:W''Ub~m'V'l~-:1J1~'UV16'iei~'U 1°11ei~1Vl61 f1161leill f11~1-:i bbfl~f11~1-:ib1m"1Jei-:i'V'lun-:i1'U-D'u~-:i ........ :: .. _ .. _ ..... ~'U 
bbfl~~-ru~1-:i~ei-:i1'u~~'"lleiu 1 'Wmru~ bn~m1ll b~t.1V11t.1 Vl~eieiu~ b'Vl~eJ''Ubn~t'Ulil1nm11.ff1t1 t.1'U~lii'-:in61111il11 

'U ' ' 

~11ll b~t.1V11t.1~'U"il~ bn~t'Unrn~1V11.J1~"1Jei-:imllvt1-:iV1m-:i Vl1eimlJvt1-:iV1m-:i bbfl~ b~eiu1~ 1t.1'"lltl"1Jei-:1'\ll1-:1 



- <£-

@)I!>. b ll'W'VlU1~'llei.~ cJru..ij1.:i "ii :::1'1 el\l'll ei~11CJi;i::: b ~CJ~ bbi;i::: \9111 "il6'leJtJ6'f m'W.rr ei b VJ"il "il~.:J'll ei.:iG'I m'W~~ 
" " l'i'ei.:i~1.:i1'Wbei.:iriei'Wn11~'W~ei.:iu1:::n1~11A1 

@). m1'llm~'W b ~3.11°11.:i1'W rim1~1.:im3.161qiqi 1 bb uuuru11m 1~d b ll'W'Vlu1~'llei.:i~fo..ij1.:i~"il:::l'i'ei.:i 
b1CJn~ei.:imCJ 1 w11'Vl'W~ ~o i''W 'W'u~.:i bb~i''W~cJru..ij1.:i 1~ci.:i3.1eirn1m1~6'1~Vf1 CJ V11n-w'Wfi1'Vl'W~d1 u bbi;;'1 

" ' 
cJru..ij1.:i hHH;'Vl°5~'iiJ::: b1CJn1ei.:i b~'W b.yj3.J1°11.:i1'W riei6'11'1.:i"il1ncJ11..ij1.:i1~~ n~ei 1 u bb'1 :::mru~cJ-J1..ij1.:i"il::: l'i'ei.:i 
" " " 
b1CJn b~'W~'W"il1nll-ru..ij1.:i 1 VicJ-J1..ij1.:i~ b ll'Wl°!Gifl 1fl 111rn1CJn b~'W~'W"il1ncJ-ru..ij1.:i 1~m 11 V1'1ei 1 Vf Vf nl°\1.:i1'\.J'lleJ.:J.:i1~ 'U 'U 'U g~g~ '\I 

~ei1u V11ei1V!Vfm~'W"il1n'Vl~nu1:::n'W61qiqi1 bbi;;'1bb~m& 

' ' 
~. m1v:i 'iiJ11ru 1fl' 1m ru b~'Wb v:iii'Vl1eii;i ~ bb'1::: m1~ 1 m~m v:iii'Vl1m1 CJ m~'W ~'W "ii 1 n cJfo ..ij1.:i \9113.J 

" 
b~eJ'W 1 'll'lleJ.:JGi qjqj1bb uuufo11A11~ l'i'ei.:i b(?WtJn11\9111WfeJtJbb'1::: b ~'W611fltJ"il1na1-U' n.:iuu 1:::mrubb'1::: 1 Vf~eim1 
v:l"i111ru1'llma1-Umuu1:::mrubll'W~~'W6'1~ 

' 
6'1\911m1ufo11A1 (6'1\9111"11 K) "il:::l'i'ei.:iA.:i~~1:::(?)u~fi1'Vl'W~ 111 'W1'Wbb~1b6'11"ilmii~fi1'Vl'W~111 'W61ruru1 
'U 'U QI OJ 

'Vl1eimCJ 1'W1:::CJ:::b1i;i1~mii1~'llt.11CJeiein1u 1~CJ"il::: 1~a\911'llei.:i'Vl1.:i11'!1m1~1~1:::u111 'W.rrei @).er 
" ' 

1 'Wm1v:i'iiJ11ru1 b ~ii'Vl1eii;i~11A11°11.:i1'\.J..ij1.:i b 'Vlmriei6'11'1.:i 1Vf1'1'1mrum3.J~\911 (?).:i-d'. -

P = (PO) x (K) 

p 

PO 

K ::: 

11A11°11.:i1'W ~eiV1u1 EJ'Vl1m1 A11°11.:i1'W b ll'W.:i1 ~~"ii::: l'1ei.:i~1CJ 1Vi~ru..ij1.:i 
11A11°11.:i1'W ~ei'Vlu1EJ~cJru..ij1.:iu1:::3.1i;i 1~ 'Vl1m1A11°11..ij1.:i.:i1'Wb ll'W.:i1~ 

" " 
zj.:i1:::'4111 'W61qiqi1bbi;;'1bb~m& 
ESCALATION FACTOR ViVfn~1EJ c§:'. % b~eil'i'ei.:ib.yjiJl°i1.:i1'W'Vl'1ei 



- er-

{11'tJeJ1f11'J 'Vl111CJfi-:1~1€111°111 b'li'W ~vl1fl11 h:ib~CJ'U h-:i'V'ICJ1'1.J1'1 'VleJ'W'fl ~'W'fl 'Vl€JU1::'1!lJ 
' 

ei'~..iju'VI~ Eillb'Wb61iCJll G'lw11ml1 h-:iei1V111 l°lir-:i16'119l h-:i-:i1u ~1 btlu#i'u bbm~1~'VllJ1CJl°l113.J'rJ3.Jfi-:i 
' 

(9).(9) 1 w-W1 bb'1::mfl11u~1lilufi-36'11m3.Jwil1V1il1CJ bb~hh13.Jfi-3V1~mb U'1'3bb'1::1::uu 1w-W1mCJ1uu~b1ru 

@.® tJ1::tJ1'1Jei-:imfl11m1lilufi-:ivlei bllwil1V1tJ1CJ bb~hh13.Jfi-31::uutJ1::tJ1mCJ 1uu1b1ru 

(9).i;n 1::uuvleiV1~ei1::uumCJ~1'3 1 ~~\9l'Vl~ei~-:iei~1ua1u'1Jei-3ml°l11 b'llu vleitJ1'umml"f vlein1611 

6'11CJ 1 w.W1~Tlli'fUbfl~€l-3U1'Uel1fl11"f 6'11CJ~ei.W1 "1'1"1 
v v 
0 .,, 0 

(9),(S.'.'. 'V11'31::U1CJ'U1'1J€l-3€l11°1111il'U'1'3'Vl1'31::U1CJ'U1Jl1CJ'U€lfl 

@.& ci1utJ1~ n eiu~ Iii 1 b uu ~1V1fom fl11 wvn~a1u~ ~ \9lnumfl11119l CJ#! ei-36'11'1-:iV1~eitJ1:::n eiuw1eill 

nun11tiei6'11'1-:iei11°111 bb~hl113.lti-:ibl°l~ei-:i..ijmV1~mfl~ei-31lein'1~tl1111tJ1::neiuV1~ei ~\91~-:i b'llu ~w'Vl bl°l~ei-:i 
1"1€JUW'Jb\91€li bl"l~el.:J~ruJ1 bl"l~€l-3Uf'UeJ1fl11"f ~\91'13.J"1'1"1 

®.b 'Vl1.:Jbvt11€JU€l11"111 ~'U'13.J ~'U~fl vl1.:Jlil1fl€111°111 119lCJ1€1UhJbfi'W i;n bll!?i';i 

ti/\'ji;J'J K = o.mcr + o.G><r It/lo + o.G>o Ct/Co + o.<£0 Mt/Mo + o.G>o St/So 

m.G> {11't.!~'t.! 'VlmCJti-3 fl11'1l\9l~'W m"J!?i'n~u m1u\91B\9l~'W m1'1l\91V1u1~u m1bn~CJ'U\9leJ\9l~'W m1 
' ' 

'IJlil - rillulilei'lilbbilu b ~eiu 1°1'1ei-:i A'Wl°l'1€l-3 Ru~uJ1 A'W'Vl1-3 zj-:i~ei-:i 1 oUbM~ei-:i..ijm bfl~ei-3iJeini;:itJlju~ 
i;1°1V11'U fl11'1ll~'U 1 ~'VllJ1 CJ f1113.Jfi.:Jfl11'1ll ~'U'Vl1€l'Vl11 CJ'Vl1eJ16'1 ~ ~'U ~iJ fl111"11U~ lJ 

fltl.!G'f3.JU~'1lei-:i1G'f \91Ju ., bb6'1:::i1-Uei n1V1'Wl9l15m1r13.J 113.J~-:ii1m 1u\9lei'\91 bb tlu 1\91 CJHibl"l~ei-:i..ijm bfl~ei-:ii1ein'1 
' ' I 

b ~ei 1 m~m1?11;j1'1.J\9113.l~n1V1ul9l H b 'lim~m nu-:i1uneiG'f~1-:iriuuV11ei b ~eiu'1!i;:i'l.J1:::'Vl1u .. 
~-:id1~nllfi-:i-:i1utJ1::b.f1'VI EMBANKMENT' EXCAVATION' SUBBASE ,SELECTED' 

MATERIAL, UNTREATED BASE bb6'1~ SHOULDER 

li/\'ji;J'J K = o.mo + o.G>o It/lo + o.cro Et/Eo + o.mo Ft/Fo 



- b -

m.l!J .:i1ii~'LIL~a.:i VlmCJfi.:i .:i1'U~'U6ll'l.!11911 V1ajtl1mb1CJ.:in'Ub ll'Wi'W1 ~bllm~b uCJu lil'W 1~m111V1'U1~ 
~eNfl11 1~w 1 'W°lleN11.:i1~V111.:i~'U1 VltYlil~ bb61111~1CJ~'U~e:JCJ Vl~e:Jm11916ll'U1191~1-.:i 1 bb'1~'\1111CJ1 ~ b~1l°lle:J-.:i11-.:i 
ii fl11fl1U fl1lfl ti.IG'l11U~6ll e:J.:11'?1191 bb'1 ~ii.rre:J fl1Vl'W1911fi'IJ fiu~1191CJ 1-li bfl~e:J\I~ m bfl~e:J'liie:J fl'1 Vl~e:J bb 1-:Jfl'U bb'1~ 1 ~ 

'I. 'I 'I. d.J 

Vim CJ m 1m111t1.:i.:i 1'\.J~'Uvr .:i .:i 1'U~'Ub1 CJ\ICJ1bb'U1 Vl1e:J.:i 1'\.J~'U 1 Vlaj ~ii~ fl ~ru ~fl ~1 CJ fl ~\ltl'U b ~·eru €1\1tl'Ufl11 
' ,, 

tll9ib6111~'W\l'Vl'11CJ6ll€1\1'11191t91~\lbb'1~Vle:J\lcl°1tl1 

1.Y~t91':i K = o.cro + o.l!Jo IVlo + o.l!Jo MVMo + o.lrlo FVFo 

m.m .:J1'LIL"il1::'a::LUfl~'LI VlmCJfi'l \11'Ublil1~1~bU191~'U~11'\.J 1~CJ::'Vl1\16ll'UEJ1CJ 11.J - fl~U '\.J1~111ru 
1iiLn'U iv n1m11t911 CJm1'W\11'Wblil1~1~bu191e:J 111\IAzj\l~B\11otib'Vlfl'Llfli'W?l\I ' ~ 

LoUJ;lt91':i K = o.cr~ + o.G>~ IVlo + o.G>o MVMo + o.lrlo Et/Eo + o.G>o Ft/Fo .. 

.,; 
\'l:IJ'JVl'VI m .:J1'Ll'V11.:J 

m.G>.:J1'LIN1'Vl1.:J PRIME COAT, TACK COAT, SEAL COAT 

K = o.mo + o.cro At/Ao+ o.l!Jo Et/Eo + o.G>o Ft/Fo 

m.l!J.:J1'LIN1'Vl1.:J SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.G>o Mt/Mo + o.mo At/ Ao + o.lrlo EVEo + o.G>o Ft/Fo 

m.m.:J1'LIN1'V11.:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

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

m.cr .:J1'LIN1'1'Ll'Llflel'Lln~t91 LJ;l~3J b \li~n V11J1CJ fi.:i ti1ti'U'Ufle:J'Ufl1t91~1-li' b?l~m VI~ fl zj.:i U1 ~fle:JU ~1 CJ 

t91~bbm\lbV1ami;1'UV1~€lt91~bbm\lml9ibVl~flfl~1b~€l1J~191 (WELDED STEEL WIRE FABRIC) b'Vl~flb~e:JCJ(DOWEL 
BAR) b'Vl~fl~\91 (DEFORMED TIE BAR) bbf1~1€lCJ~€1~1.:J 61 (JOINT) ~.:id1~'1-1111CJfl1111111Jt1.:Jbb~'U~'U 
fl€l'Wfl1t91b?l~m'Vl~flU~b1tl.!fl€l?l~~1'U (R.C. BRIDGE APPROACH) ~1CJ 

1.Yat91'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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I f ,Cf q, d I CV c:f I .r:::::il .<:::\. HI'. 
m.<t' '31'U'Vlel';i::'l.J11:.1'U1flel'Un'a\iHS';i:IJb'Vlftmbft::-31'U'UeJWn Vl:!.rnHN 'VIBAB'lJn';i!PlbG'l';i:WbVl!;Jfl 

G'f01V11u.:i1'W';i~U1t.1tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'1.Vi1.:J';i~'U1tJtl1 
.:::ii.<:::\. C::.: .d q C::.: ~.<::it. ~IQ.I 

AeJ'Wfl';i!Pl bG'f ';jlJ b Vl!;Jfl .:J1'W~1~AeJ'W fl';i\Pl bG'l';ilJ b Vl!;l m1.:iwu1 tJ'W1bb!;l~'IJ';ib1{@1~ABG'l~'V'l 1'W ';i1lJ'Vl.:J.:J1'W'UB'V'lfl 
.:::I .ct, ~ .d ~ C::.: cJ dei! of CV 11 ~ CV I I QJ 

AeJ'lJfl';i\Pl bG'f';ilJb Vl!;Jfl bb!;J~.:J1'WAB'Wm!Pl bG'l';ilJbVl!;JfleJ'W'Vl:W';iu bb 'U'Ubb!;l~i;Jfl'MfU~.:J1'lJAi;J1tJA!;J.:Jfl'W b 6ll'W .:J1'W'UB'V'lfl 
" 

(MANHoLo) viei{eit.1G'f1t.11mPi''V'lvl viei{eit.1a1t.11 vJ.Yh b uul'i'u 

K = o.m<t' + o.mo IVlo + o.@<t' CVCo + o.@<t' Mt/Mo + o.@cf' St/So 

m.b '31'U lfl';i-3S11'3flil'Un~\Plbl11°i:IJL 'Vlflmta::-31'1.!b~eJ'IJn'IJ!Pl~{I Vl:IJ1tJ~.:J G'l~'V'l1'WAB'Wfl11Pl b6'11lJ 

bVl~fl b\Pl';i.:JG'f{1.:i\i1'1J';i1flAB'Wfl1!Plb6'11mVl~flABG'l~'V'l1'W (R.C. BEARING UNIT) vimVl~tJ:WAB'Wfl11Plb6'11:W 
dJI 

bVl~fl (R.C. BOX CULVERT) VIB'1.:itl11A';i.:JG'l-r1.:iflB'Wfl1ma1iJbVl~fl b~B'Wtl'W!Pl~.:JAB'Wfl~!Plb6'11mVl~fl vh 
b Vit.1u b~BA ei'Ufl~!Pl ba1:w b VI~ fl bbi;J~~.:iri ei a~1.:i ~u~ii~ ni;-ru~fl69'1 tJ fl~.:i nu 

K = o.mo + o.@o IVlo + o.@<t' Ct/Co + o.mo Mt/Mo + o.mcf' St/So 

m.~ '31'Ulfl"HS11'3b'Vlfln Vl:IJ1tl~.:J G'l~'V'l1'WbVl~fla1Vl1UA'Wb~'WoU1:Wt'l'lJ'W b\Pl';i.:JbVl~m1'1V11U~~~.:J 
u1t.1lil';i1lil';i6llU~bb'IJ1'Wa.:i ba11 vlvh bb ';i.:ia.:i ba1i'Vlt.1 b6'11 b 'Vl';iVJl"!tl V1~ei.:i1u l1°l';i.:1bV1~n~u~ii~fl"Mru~ 

'U II \I 'I 

fl~1t.1fl~.:iti'tJ bbl'l1:iJ·n:w~.:i.:i1u~~~.:i ba1 lfl';j.:J b V1~fla1t.161.:i'llei.:im';i 1 vJvh~1m.i~1P1 bb vl.:ith~b 'Vll"l1 'Vlt.1 

Hi~IPl';i K = o.m<t' + o.@o It/lo + o.o<t' Ct/Co + o.mo Mt/Mo + o.ceo St/So 

ce.<t' .:;i1uf1aun°71P1lah1:u L 'V!amta::fla'Un~!Plfl1flflfta.:;i Vl:IJ1 t.1~.:i .:J1'WflB'W fl~!Pl ba1m Vl~fl~~fl611u 
'IJB.:J b VI~ fl BB fl:IJ1 bbtl fl rl1'W1fl.I1'11.:1V11 fl'IJB.:J.:!1'W~1 tJ 'Vl1.:J';i~'U1 t.1tl1~'W Vl~BB1\Pl1';i6lli;JUW'V11'Wth~ flB'U'IJeJ.:J 
cl 

b'IJB'W 

1-ifa:t!Pl';i K = o.Cl:'o + o.@cl' It/lo + o.mcl' Ct/Co + o.mo Mt/Mo 
'U 
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A Ct 
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PVCt 
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= ESCALATION FACTOR 

= ~"llcU':i1fl1~'1.J~Lnfli11 'lJ'Ue>~thiZb 'VIA L '1Jb~B'IJ~fl~~1'1J U.~fl~~'J~ .. 
= ~"llU':i1fl1N'U'i'lnfli11 'lJ"lla~'lJ':i:b 'VIA L 'IJb~e>'IJ~ btl~6!fe>~'lh:m~':i1fl1 .. 
= ~"llii"a1fl18llb3J'IJ~ 1'1Jbf°ia'IJvia~~1'1Ju~t=t:~1~ 
= ~"llii':i1f118llb3J'IJ~ L'IJb~a'IJi'f btl~6!fa~'lJ':i:m~':i1fl1 
= ~"llii"a1fl11'a~rlaa~1~ (l.a.i"a13Jb'Viambt=t:8Bw'IJ~) 1'1Jb~a'IJvld~~1'1Jbb~t=t:~1~ 
= ~"llil'a1fl11'gi"fieigi~1.:ic'bh1:1.1bV1anbbil::~b:1.1u~)tubfieiu~btlfl"llei.:ii.h::n1"'a1f11 • 
= ~"llii':i1f11b\lian 1'1Jb~ei1Jvla~~11Jbb~t=t:~1~ 
= ~"llii"a1A1b'Vlan 1tJb~e:itJvlbtl~6!fa~'h:m~':i1fl1 
= ~"llii"a1fl1b'Vlanu~'IJb~E1uvlNal'l1tJ'lJ':i:b'VIA 11Jb~e:iuvia.:i~11Ju~t=t:~1" 
= ~"llil"a1fl1bbN1Jb'Vlam~E1uvlNal'l1tJ'lJ':i:b'VIA L1Jb~e:i'IJvlbtl~6!fa~'lJ':i:n1fl"a1fl1 
= ~"llii'a1fl1bbe:>aVJt=t~ L1Jbfie:itJvld.:i.:i11Jbb~t=t:.:i1~ 
= ~"llU':i1fl1bbe:>t'liJt=t~ L1Jb~e:>1Jvlbtl~6!fe:i~'lJ'a::n1fl':i1fl1 
= ~"llii'a1fl1bfl~e:i.:i'i[n':iuil::u'i.firutti L1Jb~atJvld.:i.:i11Ju~i1::.:i1fl 
= ~"llii':i1fl1 bfl~e:i.:i'i[muil::u'i.firutti L 1.Jb~atJvlb tlfl6!fe:>.:i'lJ':i::mfl':i1fl1 

= ~"llil'a1fl1ih"'1J~b6!fi1\li:1.11Jb~1 1tJbf°ie:itJvid.:i.:i11Jbb~i1::.:i1fl • 
= ~"llii':i1f11tl131'1J~b6!fil'Via.J1Jb~1 1ub~e:>1Jvlbufl6!fe:>.:i'lJ':i::mfl':i1fl1 • 
= ~"llil':i1fl1'Vie:18BwtJl'l1fl-M1J L1Jb~e:iuvld.:i.:i11Jbb~i1::.:i1fl 
= ~"llil':i1fl1'Via8BwtJl'l1fl-M1J L1Jb~v1Jvlbtlft6!fe:>.:i'lJ':i::n1fl':i1fl1 
= ~"llii':i1fl1'Vie:i PVC L1Jb~v1Jvlfl.:i.:i11Ju~i1::.:i1~ 
= ~"llii':i1fl1'Via PVC L1Jb~a'IJi1f btl~6!fa.:i'lJ':i::m~':i1f11 
= ~"llii"a1fl1'Vim'Vlane:11ua~n:i1 L1Jbf°ie:itJvia.:i.:i1tJu~t=t::.:i1" 
= ~"llii"a1fl1'Vie:ib'Vlane:11ua.:in::i1 1'1Jb~e:itJvibtlfl6!fe:i.:i'lJ"a:mfl':i1fl1 

~"llU'a1fl1viv HYDENSITY POLYETHYLENE L1Jb~v1Jvid.:i.:i11Jbb~il::~1fl 
= ~"llU':i1fl1'Vie:l HYDENSITY POLYETHYLENE b1Jb~v'IJvlbllfl6!fv.:J'lJ':i::n1fl'a1fl1 
= ~"llii"a1f11a1E11-Wvh 11Jb~e:11Jvld.:i~11Jbb~i1::.:i1fl 
= ~"llii':i1fl1a1E11 'VJ~1 L 1Jb~e:>1Jvlbilfl6!fe>.:i'lJ'a::mfl':i1fl1 
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" v v 

bbt1nA1ne:ia~1..:ibb~a~th~bfl'Vl1Vfi~b"il'U\911l.J~n~tw~'IJe:i..:i..:i1'UJ'Ubba~tVfae:i~fl'1e:i..:inua\9l';i.yj1#\' 
'U 

fl1'Vl'U~11 

m. mil°l1mruV11A1 K n1'Vl'U~1'Vl1-rr'VlP1tJtll.J Q1 ~1bb'Vltl..:i'Vln.ff'U\9leJ'U l~t11~nm';iu~bPl~bba~ 
' 

n1V1'U1911 Vfvi1ba'IJal.J~'U5 (b tl~t1rn Vit1u) 1Vf bll'Ue.ia~1 b ~"ilne:i'U bb'11~..:itl1e.ia~'V'l5l t1~runu~1 ba'IJfl..:i.yj 
5V QJ QJ o'~ 

Vim ba'llli'll.J'V'l'Uu'U'U 

co:'.. 1VfYl"il1';itw1b~'Ub~l.J'Vl~eJa\9l';i1fi1A1..:J1'U "il1m1m.yj~-Su41..:iv\'1a'qJqJ1\9lf1a..:inu~1141..:i b~€1A1 K 
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\911l.Jm~a'qJqJ1 V1~e:ifi1 K 'IJeJ..:Jb~€l'U.yj6'i..:il.le:irn1'U"il1..:i bb~1bb~11A1 K ~1 l~"il~ilATU€lt1n11 
b. fl1';j~1m~mb~a~..:i1191 1Vf~1t1fi141..:i ..:i1'Uvl~~u41..:iv\'11#i'bb~a~..:i1191 ml.Ja'qJqJ11 tlne:i'U6'i1'U 
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' 

'IJe:i..:i b~e:i'U.yj6'i..:il.Je:irn1'U..:i1 ~ir'U "l b \J'U.yj bb tl'U e:i'U bba1 b~e:il°l1m twb~'U b ~l.J 1~ Vf '1Je:ivi1f111:J..J\9lna..:i b~[)..:}fl1';ib~'U 
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(a..:izj€1) v V I V 

e.J11"il1..:J 
" 
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' 

J1~'U1~'U5) 
" 

d 
(a..:i'lle:i) (\J1UB~1'~'fln-cl) 
(a..:izj€1) ~ 'V'ltl1'U 

( 'U1tli'Vltl1 bb~..:ia'U) 

(a..:izj€1) ~ 1' 
'V'ltl1'U 

(i..rnn~~tw1 Pl';i-.ij'm fl~';i) 
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