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" 

€i b~ f\VI ';je:Jil fl~'<il~ 1:iJ-ruV1'11';iru1-il ei b?l'Ue:J'lle:J~~~'U-ilei b?l'Ue:J';i1 ti,r'U b l'U bb~~~'LI-il ei b?l'U e:J';j1ti1i;i b?l'Ue:J be:J fl?l1';iV11~ b VI riilri 
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" 
(@) 1:iJmeinzjei ~~'LI-ilei b?l'Ue:J b 'Uf\1';i b?l'Um1ri1V11~';i~uu..iji;i~ei..iji;i~1~~1ti€i b~f\Vl';ie:JUfl~ 

" 
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~~'WoLJeJ b?l'WeJ~ b lJ'W n"ilfl1';i~1:Wl°l1~"il~1~?1VITI!?l1:W1';i';iAVI~~ ~ boLJ1~1:Wl°l1VI m1 tl"il ~ ~eJ~blJ'W 
" " ' 

~U';i~fleJUf\1';i SMEs 
" 



- (9)(9) -

b.~ 'Vl1 ntJ~'Uii'm6'1'Ue:izj.:iiJ1 '1itith:::mrum1 SM Es bb~ b U'U'UflflG'l511iJ(911~~ e:i~n 1 '111~1 'VI t.J'Vl~ffW~'Ul°H"lG'l~ 
'U 'U 'I o~ 'I 

:ij'(9J~.:J~'U1?11iinnV1mt.Jb'Vlt.Jb6'1'UeJ11fl16'1.:in1111fl1~16'1(91'1JeJ.:Jti~'Ui!'e:ib6'1'UeJzj.:ibU'U'UflflG'luniim~:l'J1~~e:i~ru'll1~1'Vlt.J'Vl~e:iiJ~ 6J 'U 'I 'U 'I Q,J 

'iflflG'l~~(91 ~.:i;ff 'Ul?lllJ f1!]'Vl:J..J1t.J'1JeJ.:J~1.:Jth::: b 'VI l"fhi bfl'U1e:i t.JG'l::: Gn 1 ~~(9leff eJ'Vl~eJ~(91..ij'1.:Jtl'U1iflflG'l511lJ(911~~e:i6"qi'll1 ~b 'Vlt.J'Vl~eJ 
iJ~'iflflG'l~~(91~.:i;ff 'U1?11ii n!J'Vlmt.1 b 'Vlt.1!ii'.:in6'111 

ti~ 'U .U e:i b6'1'U e:i~ b ti 'Un 'ii nT~~1ii fl 1~ 'ii:::: 1~~'VI 51?11m'a'a fl 'Vlii.:i ti b .U 1 ~1 ii fl Tv1 m1 t.1 'ii:::: l'i' e:i .:i b ll'U 
I \J I I.I CIJ 'I 

v .. I q ~I dodil Q.J .Q.VJ 4 .c:::it.Q ci QJ Q.J \.1 
i:Ju':i~ff€1Uf11Wl b u'l.!U\Dl\Dll:'ll5':i';i:U\il1VlfleJ6'!fl 1'111\ll b Vl ~'Vl~eJ'W\ll'lJFl FlfiiVl'ill'l \ll.:i \ll'l:W f1D'Vi:U'l~ b m.J 
'U 'I .. ~ 'I dJ 

0 a.I ii' I ii' 

!1ll. f11':i'V11!ilruru1~1.:ineif!':i1.:i ., ., 

~'ll'U::: f11TL.b:::f11(9111fl1~b~n'VI1e:i iJ n ii1 'ii::::~ e:i .:J'Vl
0

1~ ru fll 1..ij 1.:i l?l 1l-l bb 'U'U ~ fll ru 1 ~.:i 1:::u b 'U ii' e:i (9) .Gn 'U u"~ o~ u 'I 

V1~e:ivhi!'e:i1?1nG'l.:ibtl'UV11!.:i~e:inumii'Vl1.:iV1m.:i mt.11'U _____ ID/ __ 1'U 11u5(9l"iJ1n1"LI~1~1ubb..ij.:i bbG'l:::"iJ:::~e:i.:i11.:iV1G9nuwn'LI 
6"qi qi1b tl'U"il1'U1'Ub~'U b vl1nu1'e:i t.JG'l::: ___ 1$;'._ '1Je:i.:i111"111°11 ..ij1.:i~·th:::m(9111fl1B b~ n'Vl1e:ii'.J n6'11~mii'Vl1.:iV1G'l1.:i8(9l~eJ111 u'llru::: 

vi'16"qiqi11(9lt.11offV1G9nu1:::nueJ81.:iV1~.:ieJ81.:i1(91 ~.:i~eJ hHf 
ITTl.(9) b~'U6'f(91 

C:.: odil cr.:J C:.: ~ I .J C:.: ~ odil Cl" Q.J d d51 iJ C:.: odil Cl"~ 
ITTI.® b'llfl'Vl1eJm1'V'l'Vl'Vlu'U1fl1W1J'U6'1.:J"il1t.J 611.:J b uu b'llfl'V11eJ(9111'V'l'Vlii"i.:J1'U'Vl'Vl b 'll b'llfl'Vl1eJ(9111'1'J'Vl'U'U 

-U11:::~m..ij'1V1ti'1~1 u1'Uvi'1~qiqi1 'Vl~eJrleJ'Ul'UiYu 1ilbfi'U Gn 1uvi'1m1 

ITTI. Gn 'VIU.:J~f) ~1th:::n'U'1JeJ.:J5'U1fl11mt.J1 'Uu1::: b 'VII"! 1?11:!..J l'i'1eJ 81.:i~fl ru:::m1:J..J f111'U bcJ'U1 tJ n1'Vf'U(91 

~.:i1:::u1'U-U'B (9).@:' (®) 'Vl~eJ"il:::btl'UV11!.:i~eJ~1uwn'U~b~n'Vl1B'Llnli11?11ii15m1~m:J..Juru~nm.:ir\'1V1'U(91 
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~fo~1.:i~V1ii1~~~'Vl1'HH'.J'Wl'i'ul"leJ'V'l'1J'\.J1~bl"l~eNCJ'Wl?l'1iliimm)1 l!:l,ctoo 6/l.6/l. ~~6'1.fl1'V'lb'1i'.:i1'W1~~ 
1~m llmflti'W\911 'Vlil'Vl1e:i"il ~vi~ b i'.iti'Wm bb~11il bn'W @) u 1~ titl'ut1.:i1m~l.lvi'1.:i1'W ml.IG1'tyty1 "'ii'1m'W ... : .... ~'W 'V'l~e:il.I 
'V'ltl'n.:i1'WoLJ'u 1 VIJ1V1-rrn~1V1ii1~'1J e:Jo:in-rnvi1.:imn.:i 1 'Wn1';jf11 'Ul"Jl.l.:i1'\.J~1.:i b 'Vlmn e:i6'1~1.:i'Vl~e:i6'1~'V'l1'\.J 1?11l.IG1'ty ty1 ~.:i bb~ 
l'Wb~m1'W"il'Wbb~1b6'1~'11~ti~1u~1.:ibU'W~e:ie:inrh1'1!~1m~mti'utl1~'\.Jb~m'V'l~.:i J1~'W'Vlcie:J~'W r11e:i~1'VI~ r11'1l'Ell.I 

'\J '\J 

r11~1.:i bb"1~r11~1.:ib1"11'1J'El.:i'V'ltl'n.:i1'Wiu~.:i ........... ~-----·······~'W bb"1~~-ru~1.:i~e:i.:i-ru~~'ll'Elu1'Wmru~bn~l"l11l.lb?ltiV11ti 
'Vl~'El €JU~ b VI (9\ el'\.J bf\ ~<ff '\.J"il1nn1';jb .U·rn ti'Wl'i' ~.:i n~11 hH1 fld1:W b?I CJVf 1 mru 'ii~ bfi l'l:ff 'W tl'\.J b~1'Vl.W1vl'1J ei.:i fl ';i:W'V11.:JV!G'l1.:J 

' ' 
'Vl~'El n-rnvi1.:iV1"11.:i bb"1~ b ~'Eltl':i~ 1ti'lltJ'1Je:i.:ivi1.:i':i1'llm':i ml.ltl'tiV1tl'.:i~'€l6'1°1tl'n.:i1'\.Jb"1'1J15m':il"lru~-r~l.l'W\9\1 ~ G'l':i. 

ol!:lmn/~l!:l@>l!:l "1.:Jl'W~ @)~ mn{)11"ll.I l!:l<t'.1!?6'11 ml.!Vl1.:J'Vl"11.:J6'1.:J1'\.J~Vlt"il~bbm'1Jb~m~l.lb~e:J'Wb'1J'Vl1'El~1.:i'1tyty1\9\1l.I~ 
" b'Vl'\.J6'1l.ll"l1':i 

@)\!:). b ll'WV1ii1~'1J 'El.:i ~1u~1.:i"il~ ~e:i.:i'1Je:i~':i1 ti"1~ b~ti~ bb"1~1?1':i1"i16'1'€lu6'1m'V'l-LJ'e:i b Vi"il"il~ .:i'1Je:i.:i6'1m'W~~ ~'€l.:ivi'1.:i1'\.J 
'\J '\J 

b'€l.:ine:i'Un1':i~'W~'El.:itl':i~n1~':i11"11 

@>•ri. m':itl1m1l"l1r11.:i1'Wne:i6'1~1.:i 

n1':itl1u ':i11"l 1rl 1.:J1'\.J n e:J6'1~1.:J \9\1l.16'1 (9\ ':in1':itl1u ':i11"11~.:J':i~'IJ 1 'WoLJ 'El @).cf "ii ~tl'1l.I 11 '1!1 '\.J m&~ rl1.:J1'\.J 
'\J ' 

' " I V di! .:::., .cf 

n'El6'1':i1.:J"1~"1.:i'Vl':im'V'll.1'1J'W 

@). n1':i'1J'Elb°'.i'Wb~l.lr11.:i1'\.Jn'El?1~1.:iml.IG1'ruru1bb'U'Utl1'm1l"l11~d bU'WV1ii1~'1Je:i.:i~1u:il1.:i~"ii~til'€l.:ib1tJn~'El.:i 
v v '\J 

mtJ1'Wn1V1'W~ ~o 1'W tl'u~.:ibb~1'W~~1u:il1.:i1~~.:il.le:iu.:i1'\.J.:i1~6'1~Vf1tJ 'Vl1n~'Wn1V1'W~tl1tlbb~1~1u~1.:i 1il~~vi5~ 
'\J ' '\J 

"il~b1tJn~'El.:ib°'.i'Ub~l.lr11.:i1'Une:i6'1~1.:i"i11n~,..h:il1.:i1~~n~e:i1tl bb"1~m&~~11:il1.:i "ii~til'€l.:ib1tJrn°'.i'UA'U"il1n ~1u~1.:i 1~~11 
'U 'U 'U 'll 

:if 1.:i~ bU'Wr1ii1ruru11rn~tJ n b°'.i'UA'U"il1n~1u:il1.:i 1~tJ b ~1 'Vl1'El 1 ~Vlnr11.:i1'U'1J'€l.:i.:i1~ ~'El 1 tJ 'Vl~e:J 1 ~Vin b~'U"il1ffVIJ;i'ntJ':i~n'U 
'U v v 'U 

G1'tyty1 bb~1bb~m& 

I!?. m':i~"il1':iru1r\'1mru b°'.i'Ub ~l.l'Vl~'El"1~ bb"1~ m':i~1tJ b°'.i'Ub ~l.l'Vl~e:i b~tJn b°'.i'UA'U"i11 n~1u:il1.:il?l1l.I b~e:J'U b '1J'1J'El.:J 
'\J 

6"tyty1 bb uutl1u':i11"111~ ~e:i.:i 1~1um':il?l':i1"il6'1e:iu bb"1~ b ~'U'lle:J'U"il1nJ11! n.:iutl':i~mrubb~~ 1 ~~'El mT~'11':itu1'1J'€l.:iJ1tl'n 
.:iut.h~mrubU'U~~'W?l~ 

' 



- @)ci -

~l'l':inwLlfo':i1fl1 (~ml"\1 K) '1~~€J{lfl{ivlvl':i~~uvln1V1'LI1?1111 'LI1mL~1 LG'l~lill'l1:1.Jvlrhww1?1111'LI~t1J1Y1 
Vl~BmEJ 1m~EJ~rn11vlrn:1.J1lii''1JEl1CJ€1€Jfl hl b!?lEJlil~ 1otlG'll'l':i'1J€J{l'Vl1{i':i1'1lfl1':ivl1\ii'':i~tJ111 'LioiJ€1 @).er 

"' ' 

th~ b.f1'Vl{l1'Url€1G'l1'1{1 LLG'1~~1'l':i~ oif ntJ~Uj(\!1 bb uuu-rm1fl11lii' 

b 'Ufl1':i~lil1':iru1 L vl:1.JV11€1'1!?1':i1fl1A1{11'U~1{1 L V1:1.J1 n€JG'l~1{11 iXr\'1mrum:1.JG'll'l':i \;){Id. -
"' 

p (PO) x (K) 

rl1Vl'U!?lb'IX p ':i11°111"\1{11'1.J 1'1€1V1tl1 CJV11€1 ':i1fl11"\1{11'\.J L U'U{l'J 1?1vllil ~ ~ €1{1~1ti1 Vf ~-ru~1{1 
':i1fl1A1{11'U 1'1€1V1tl1 t1vl~-ru~1{1tl':i~:1.J'11t1i' V11m1fl1l°l1~1{1{11'U L U'U{l'J!?l PO 

"' "' 
zj{i':i~'Y 111 'LI~t1Jt1J1LL~1 LLl'im& 

K 
dv i.I d V ~ I di 

ESCALATION FACTOR 'Vl'Vlfl!?l'JtJ cs'. % b:W€11'1€J{lb'V'l:l.Jfl1{11'UVl':i€1 
' ' 

mm~:w cs:% b~€1~€J{lb~fmA1{11'U~'U 

ESCALATION FACTOR K V11bt1i'1i11flG'll'l':izj{ibbU{ll'l1:1.JU':i~b.f1'Vlbbr;'l~~n~ru~{l1'Url€1G'l1'1{1~{1d 
"' 

.,/ 
'Vi~1~'VI <O) .:!1'1Jel1~11 

{11'Uel1A1':i Vl:IJ1tJ~{l~1€11fl1':i b'li'LI vlv\'1n1"J \':i{IL~tl'U \':i{l'V1tJ1tJ1'1 Vlti~fl ~~fl Vltitl':i~'IJl-1 
ti\9lllil'U'Vl1 ~l-lb'Ub6iltil-J G'l"Jd1ml1 \':i{lmV11':i fl~{li'G'l!?l b{l{l1'U ~1 Lll'U~'U bbr;'l~1Vi'V1mt1fl11m1l-Jfi{I 

' 
@).@) 1 vHh Lbr;'l~€J1fl1<Jm':ililtJfi{IG'l1t1 Ll-l'LI"il1V1tl1t1 LLl'ihh1l-Jfi{IV1if t1 Lb tlG'M bbr;'l~':i~uu 1'l"lvh.rnti1'Liu1L1ru 

@).iv tl<J~tl1'1J ti{lm fl1':itJ"J':ililtJ fi{lv] ti Ll-l'W"il1V1tl1 ti LL~1:iJ<J1:1Jfi{l<J~uutl<J~tl 1.rnti 1 'Wu1 mu 

@).Gn ':i~uuvlBV11m~uuG'l1t11'11{1 'l vl~~V11€1~{1€1~'1'W?l1'W'1J€J{l€J1fl1':i L'li'W vlB'll-ru€11ml"l v1Bn1"1l 

G'11t11 'WVl1~1V1-rrnfl~€J{ltl-rumml"l mt1G'l€1~1 .,r;:i., 
., ., 

@).cs: 'Vl1{1"J~'IJ1t1tl1'1J€J{l€J1fl1':ilil'Wfi{i'Vl1{1':i~'IJ1t1tl1mt1'Wtin 

@).er ?l1'Wtlwn€Juvl"i!1 b tl'W~1V1-rumm':i Lil'V'l1~?11'Wvl~~ numfl1':i 1~ t1~€J{IG'l1'1{1V11€1tl':i~n€Ju 'V'l1'€1wl'um':i 

rit1G'l1'1{1t11fl1':i LLl'i1:iJ':i1l-Jfi{I bfl~€J{I~ mV1'1mfl~€J{l~€J nr;:i~tl1mtl':i~ntiuV1'1t1~~ ~{I b 'li'W ~'l"lvi bfl~€J{lfl€Jl-!V11 bl'l€14 
d ~ .d alQ.J QJ 

bfl':i€J{IG'i'\J'W1 bfl':itl{lu':i'IJ€11fl11"1 'V'l~(;ll-J °lr;'l°l 
"' 

@).b 'Vl1{1LVJ1':i€J'IJ€11fl1"J ~'Wtil-1 ~'Wtiln vi1{1'11fl€11fl1':i 1~mBu1:iJLn'W m Ll-ll'l':i 

1-ifatwi':i K = o.!§:Jer + o.GJer It/lo + o.GJo Ct/Co + o.~o Mt/Mo + o.GJo St/So 
"' 



- lvo -

... "' Vl:IJ11Pl'VI w {11'UVl'Y 

~ c:f .::,,. Q.J .:::. QJ .:::. 21 .::.. d Q.J .::.. 

W.Gl {11'UVl'U Vl:IJ1t.Jrl{I f11'S'lJVIVl'U f11'j\9lf1Vl'U f11'jtJVleJVIVl'U f11'j'lJVIVl'U1Vl'U f11'jbf16'ltJtJVleJVIVl'U f11'j'lJVI 
' ' ' 

- r1:1JuV1eJV1bbtJ'W bzjeJ'U f16'le:i.:i ~'Wf16'le:i.:i ~'U~'Utl1 ~'LIV11.:i zj.:i~e:i.:i1-ifbfl~e:i.:i~m bfl~e:i.:ii'.le:in6'l'l.J~u~ 

6'11vi fo f11'jrJ:IJ ~'LI 1~vimtifl1111 ~ .:i m w11 ~'LIVI ~e:i'VI 'j1 tivi~e:i1 ?! VI ~'LI ~ii f11 'jfl'J u fl:IJ fl ru ?111 u~'lJe:i.:i1 ?! VI 
'I 'I 't 'I 

,r'U 61 LLi:t~l'.J-t'e:ifi1V1'U1>115n 1-sm.J 'S1:1J~":Jj fl1';i'U\?ieJ\?i bb iJ'U b\?i t.JboU bA~€l~~ m LA~eJ~ijeJ m'lb ~eJ b mJi':IJ11>1'JJi1'U \911:1Jvl 

n1vi'UV1 H b oU'Ub~mnu.:i1'Urie:i?1~1.:iri'U'UVl~e:i b zje:i'U'1l6'lu'j~'VJ1'U 

~ .:i fl1~n:IJ{i.:i.:i1 'U 'l.J 'j ~ b.fl 'VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb6'l~ SHOULDER 

Hfa:t~';i K = o.mo + o.G>o It/lo + o.~o Et/Eo + o.wo Ft/Fo 
" 

w.w {11'U~'Ub~t:J{I Vl:IJ1tJ{i.:i '11'U~'U'lJ'U1VI 1viajtl1:1J1b~tJ.:Jtl'UbU'U.ff'U1 ~blJ'!J'j::;b UtJ'U "il'U 1~f111:1JVl'U1~~€J.:Jf11'j 
bVI ti L 'Uode:i.:i11.:i'j::;vi-:i1.:i~'W 1 viaj "il::; bb611:1J ~1 t:J~'W ~e:i ti vi~e:im1Vl'll'W1VI~1.:i 61 bb6'l::;VJ'j1ti1 ~ b~11-de:i.:i11.:iil f11'jf11tJl°Jl-l 

flru?111u~'lJe:i.:i1'?1V1bb6'l::;iJ-if e:i r\'1vi'WV1i5'1.Jnu~1~m 1-if bfl~ei.:i..ijm bfl~ei.:iilein6'l 'Vl~ei bb 'j.:Jf1'W bb6'l::!1 ~'Vlmtim1:1J'j1:1J~.:i.:i1'W 
' ' :;,! 

~'U~.:J '11'U~'W b~tJ.:J tJ1 bb 'U1 'Vl~€1'11'U~'W 1 viaj~il~ mi-ru~f1~1 t:J fl~.:Jtl'U b ~ffU€1.:J tl'U f11'jtl VI b6111::!~.:J'Vl6'l1tJ'lJ€1.:Jii11VI \91~.:J bbii'l::; ., 
Vi'e:i.:irl1L11 

1-ifa~'j K = o.~o + o.wo It/lo + o.wo Mt/Mo + o.wo Ft/Fo 
" 

m.m .:i1m1i11~-a~b'l.lV1~'U vimti{i.:i .:i1m"iJ1::;'j::;buV1~'Wvi'11u 'j::;t:J::;VJ1.:J'lJ'W~1ti 1u - n~u 'l.J'j::;mru 

hhil'W iv ilbm:1J\9l'j tim1m1'Ub"iJ1::;'j::;b UVl€1 1:1J.:ifi'zj.:i~ei.:i1-if b'Vlf1Ufl.ff'W?1.:i 
' " 

1-ifa!Pl-a K = o.~~ + o.G>~ It/lo + o.G>o Mt/Mo + o.wo Et/Eo + o.G>o Ft/Fo 
" 

Vl:IJ1VIVi m {11'U'Vl1.:J 

m.coi.:i1'UN1'V11.:i PRIME COAT, TACK COAT, SEAL COAT 

1-if~~'a K = o.mo + o.~o At/Ao + a.mo Et/Eo + o.coio Ft/Fo 

m.m.:!1'UNTVl1.:J SURFACE TREATMENT, SLURRY SEAL 

1-if~IPl';i K = o.mo + o.G>o Mt/Mo + a.mo At/Ao + o.mo Et/Eo + o.G>o Ft/Fo 

m.m .:i1'UN1'Vl1.:i ASP HAL TIC CONCRETE , PENETRATION MACADAM 

1-if~~';i K = o.mo + o.coio Mt/Mo + o.~o At/Ao + o.coio Et/Eo + o.coio Ft/Fo 

m.~ -:11'UN1 t;l'U'Uf'leJ'Uf1~~ ba~:IJ LVl~n Vim t){i{l~'Jtl'W'Ufl €J'U fl~t>l~H' b?!~m VI~ f1 zj.:J'l.J'j::;f1€J'U~1 tJ (>)::; bbm.:J 

b'Vl~flb~'UV1~€Jt>l::!bbm-:imV1bVl~f1fl~1b~€J:IJ~VI (WELDED STEEL WIRE FABRIC) b'Vl~flb~€JtJ (DOWEL BAR) bVl~flfiVI 
(DEFORMED TIE BAR) bb6'l::J'j€JCJ~f)~1\l61 (JOINT) ~'lii'11XmnCJf111:1J'j'J:IJfi.:Jbb~'U~'Llf1€J'Ufl~t>lb6'l~:IJb'Vl~tl'U~b1WfleJ 
?!::!'W1'Ll (R.C. BRIDGE APPROACH) ~1tJ 

1-ifa!Pl';i K = o. mo + o.coio It/lo + o.m~ Ct/Co + o.coio Mt/Mo + o.coi~ St/So 
" 



- lv@ -

I t' .i:;:f .Q Q; IQJ ~I .:::;I c.. ~OQJ 
m.d: .:J1'Ll'Vle.J"S::'U11:J'Ll1fle.J'Lln'a!>lblil':i:IJb'Vlli'lnbbli'l::.:J1'Ll'Ue.J'Wn Vl111tnN 'Vle.JAe.J'Llm!>lb6'1':i:IJbV1'1n?11V11'1.J,n'WW'U18 

.J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..:J1'1.J':i1..:J':i~'U18tl1Am.m11Plb6'11:1.JbVl~n ..:J1'1.J(;l1(;ll"le.J'Wf11M 
.::::>. C:.: ~ .::::>. ~ I QJ q c:i., C:.: .<::ii ..::., ~ 

b6'1':i:i.J b V1'1 m1..:i':i~'U18'W1 bb'1~'1.J':ib '".Hl.!'11 (;l l"le.J6'1~'1"11'W ':i1:i.J'Vl..:J..:J1'W'Ue.J'l"lf11"le.J'W m1>1 b6'1':i:i.J b Vlii'l n bb'1~..:J1'Wl"le.J'Wml?l b6'1':i:i.J b Vl'1 n 

~'W~ii"Stlbb 'U'Ubbii'l~~f1'1~H\.!~..:J1'Wl"l69181"1~..:Jn'W b'ii'W ..:J1'WUe.J~f1 (MAN HOLD) vle.J~e.J86'118 h1':i~'l"l'\ll vle.J~e.J86'1181'l"lvh 
" 

blluvi'u 

1-Ua!>l':i 
" 

K == o.md: + o.~o It/lo + o.coid: Ct/Co + o.coid: Mt/Mo + o.coid: St/So 

m.b o:J1'LI bf! ':i o:Jlil~1.:J fl e.J'LI n ~!Pl blil~:IJb 'Via f1bbli'l ::o:J1'1.1b~ el 'LI n'LI !Pl~ o:J Vl:l.!18 tl o:J 6'I ~'1"11'1.J l"l e.J'W f111>1 b6'11:!.Jb VI~ f1 

1m..:i6'1~1..:J~1'1.J':i1f11"le.J'Wf111?lb6'11mVl~f1Ae.J6'1~'1"11'W (R.C. BEARING UNIT) vle.JbVl~8lJl"le.J'Wf111?lb6'11:i.JbVl~f1 (R.C. BOX 

CULVERT) V1e.it1..:itl1 bl"l':i..:J6'1~1..:Jl"le.J'Wf111?1 b6'11:i.J bVl~n bzje.J'Wfl'Wl?l~..:JAe.J'Wf1~1?lb6'1~:i.J bVl~f1 vl1b Vl8Ub1e.Jl"le.J'Wf1~1?1 b6'1~:i.J b VI~ n 
~ I !U .::!J .d.::::r1 Q.I V di Q.I 

bb'1~6'1..:i n e.J6'1'J1..:J e.J'W'Vlllii'l n~ru~ l"lii'l 18A 69..:J n'W 

1-H~!>l'J K == a.mo + o.coio It/lo+ o.coid: Ct/Co+ o.wo Mt/Mo+ o.wd: St/So 

m.ui1 .:i1'LI bfl':i.:ia~1..:ib 'Vian Vlm8fi..:i 6'1~'1"11'1.J b V1~n611V1-rul"lm~uif 1llti'W'W bl"l'J ..:ib VI~ n611V1fo~(;l ~..:iu18 
~·n'il'J'1!U\1lbb'1J'J'W6'1.:J b6'111vil~1bb 'J.:16'1.:J b6'111'Vl8 b6'11 b 'VJ'JVlf'1U Vl1e.J.:J1'W bA'J.:JbVl~f1~'W~il~m~ru~A~18A~.:Jtl'W bbMhi 

" " ' ':i'Jlltl.:J.:11'1.J~(;l ~.:) b6'11 bA':i.:J b Vi~f16'118?i.:J'1Je.J..:Jf11':i 1 vil~1~18t.J~ l?lbb '14.:itl':i~b 'VJ f'11 'V18 

1-if~!>l"<i K == o.wd: + o.coio It/lo + o.od: Ct/Co + o.wo Mt/Mo + o.cs:'o St/So 

'Vl:l.!1191~ cs:' ..:i1'L!°lfli'l'l17::'Vl1'LI 
.i:;:f'11 ~ .ci c:!/ .c:il "">. ~..JQJI 

<S:'.d: o:J1'Llfle.J'l.Jn'a!>l L:IJ"<i"J:IJb'Vlli'lnbbli'l::fle.J'Llm!>l\911\91flli'leN Vill18t1.:J .:J1'WAeJ'Wm\9lb6'1'Jllb Vi'1f1'VIV!f16'111.J '(Jf).:J 

b Vl~ne:ie:i nm bb8 nl"\'1m ru M1.:JVl1f1'1l e:i.:i.:i1u~18 VJ1.:J'J~U18tl169u V11e:imA1'J'1!li'lUW'Vl1'l..!tlwne:iu'1Je:i.:ib zje.J'l.J zj.:iiJ 
" CU I Q{ CU I I QJ 

6'1(]JtlJ1 bb8n~18 biJ'l"l1~..:i1ul"le:i'l..!m\9l(;l.:J n'111 b 'Vl11.J'l..! 

1-H~!>l"<i K == o.cs:'o + o.coid: It/lo + o.wd: Ct/Co + o.wo Mt/Mo 



- \!:)\!:) -

a.1 .ct cl o db 21a.1 u n I°" '1. 11 Q,.I o 3 ,- A fl 
\9l'!l'lJ':i1Fl1'VIFl1tnru1?rn.1'ijl'l"a'VI "!lO'UaQJQJ1bb'UUucauca1F11 b\91 ~\9l'V11°l!'U L\91Eln1~'Vl1'l.:i'W1ru'!lv 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

~"!luca1F11~u~1.nfll~'l1'1.J-uei.:i'l.Jca~b'Vlf1 b'Ub~B'Uvicl.:i.:i1'Ubb~a~.:i'l\9l 
= ~"!luca1F11~u~1.nfll~'l 1 'l.J-uei.:i'l.Jca::b 'Vlfl 1 'Ub~B'Uvi btl\916l1e>.:i'l.Jca~m\9lca1F11 

~'!liica1F11.lilbi1ui;i i.m~eiuv1a.:i.:i1mL~r;i::.:i'lvi 
"' "" "" ~ "I "' d :i"I o I = \9l"!l'U"a1Fl16l1b~'Ul'I b'Ub\91B'U'Vlbu\916l1B.:lu"a~n'l\9l"a1Fl1 

~'!luca1m1'a\9lrfoa~1.:i (bh'l~b'Vi~mba~6lib~'U~) b'Ub~B'Wvicl.:i.:i1'Ubb~a~.:i'l\9l • 
~'!luca1m1'a\9lrfoa~1.:i <'t~n~b'Vl~nbba~6lib~'U~)1'Ub~B'Wvibtl\916l1B.:i'l.Jca::n'l\9l"a1R1 • 

Cl.I .cl. d GJ .t::f d I = \9l'!l'U"a1Fl1b Vian b'Ub\9lB'U'Vlcl.:i.:i1'UbbW1a~.:i'l\9l 
Q,I .ct d, GJ 4 d.c:::. = \9l'!l'U"a1Fl1b'Vlan b'Ub\9le:J'U'VlbU\916l1e:i.:i'l.Jca~n'l\9l"a1Fl1 

~'!Ju ca1F11 b VI~ n bb~'U b~fouviNf!l'l 1 'U'l.Jca~ b 'Vlfl 1 'W b~e:i'Uvicl .:i.:i1'Ubb~a::.:i'l \91 

OJ "" ' ~ "" d "" "I ol "I "' d :i"I ol = \9l'!l'U"a1"a1bbN'UbVl5tnb "aEJ'U'VlNal'I b 'Uu"a~b 'Vlfl b'Ub\9le:J'U'Vlb u\916l1e:J.:iuca~n'l m1m 
Q.I oi:::I ,.<:1 tf f5l . .di d I I = \9l'!l'U"a1Fl1bbe:Jal"la'VI b'Ub\9le:J'U'Vla.:i.:i1'Ubbl'la::.:i'l\9l 

= ~"!lU'l1Fl1bbe:Ja.Wavi b'Ub~e:i'Uvibtl\916l1e:J.:ith::m\9l'l1R1 
= ~"!lu'l1R1bF1~e:i.:i~mbba::u~i1ruevi L'Ub~e:i'Uvia.:i.:i1'Ubb~a::.:i'l\9l 
= ~"!JU'l1R1bfll~e:J{l~n';ibb5t::u~i1ruevi b'Ub~e:J'Uv!btl\916l1B.:l'i.J'l~n'l\9l'l1R1 

~"!lu'l1F11tl1a'J'U~b6l1aV1~'Ub~'l 1'Ub~e:i'Uvia.:i.:i1'Ubb~a~.:i'l\9l • 
~"!luca1R1tl1a'J'U~b6l1aV1~'Ub~'l b'Ub~e:J'Uvibu\916l1e:i.:i'l.J'l::n'l\9l'l1R1 • 

= ~"!lu'l1F11vie:i6lib~'Ul'li.v~'U 1'Ub~e:i'Wvia.:i.:i1'Ubb~a~.:i1\9l 
A Co 

PVCt = 
~"!lu'l1mvie:i6lib~'Uwii.v~'U 1'Ub~e:i'Uvibu\916l1B.:i'l.J'l~m\9l'l1R1 
~"!lU'l1R1vie:i PVC b'Ub~e:J'Wvia.:i.:i1'Ubb~a~.:i1\9l 
~"!JU'l1F11vie:i PVC b'Ub~e:J'Uv!bU\916l1e:J.:i'l.J'l~n1\9l'l1R1 
~"!luca1mvie:ibV1~ne:i1ua.:in~~ 1'Ub~e:i'Uvia.:i.:i1'Ubb~a~.:i1\9l 

PVCo 

GI Pt 

GIPo = ~"!lu'l1mvimV1~ne:i1ml'.:in~~ 1'Ub~B'Uvibu\916l1e:i.:i'l.J'l~m\9l'l1m 
PEt = ~"!JU'l1F11'Vie:J HYDENSITY POLYETHYLENE b'Ub~e:J'Uvia.:i.:i1'Ubb~a~.:i1\9l 
PEo = ~"!JU'l1R1'Vie:i HYDENSITY POLYETHYLENE b'Ub~e:J'UifibU\916l1e:J.:J'i.J'l~n1\9lca1m 
wt = ~"llu'l1ma1v1v-lvh 1'Wb~e:i'Uvia.:i.:i1'Ubb~a::.:i1\9l 
Wo = ~"!lU'l1R1a1v1v-1.W1 b'Ub~e:J'UvibU\916l1e:J.:J'l.J'l~n'l\9l'l1R1 
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~5n1';if11t11wvi1 oiinuiil ruru1 bb uuu-ru';i1fl11~ 

@). m':il°i1mruvi1ri1 K "il1flG'l\9l':i \9l1l..J~n~ru~~1'Ui!'U., 1m.U~1ba'lJ~'Uil':i1rni'G'l~neiG'l~1~'lJei~n':i~'Vl':i'N 
" I ' 

'l"l1W'tl~ 1~tJ1.iJ9i1'U'lleJ~tl tv~mo bU'UbflW'V'lb'Ufl1':il°i1'U1ru 
"" 

Iv. fl1':il°i1mru 1111\0\1 K ?f 1V1~'U mrufiii~1'U rieiG'lf 1~via1 m.h~ b.fl 'Vl':i1l..leJ ~1'UIKqjqj1 b~ m tl'U"il~~ei~ bbtJ nf11 

ne:iG'l1'1~ bb~a~th~ b.fl'Vl 1 Vf-u~ b"il'U\9l1l..Ji;rn~ru~'llei~~1'Ui!'U bba~ 1 Vf G'!ei~fl~ei~n'UG'l\9l':i~1~rhvi'U~ H 
" 

m. fl1':il°i1mruvi1\0\1 K r\'1V1'U~1moli'Vll"li'.lCJl..I m ~1bbVl'il~'Vlni'U\9le:J'U b~tJ1iliJm':iU~bl"l~bba~n1V1'U~1Vfv11 
' 

ba'll~l..J'W''U5 (b tJ~CJ'U bVJCJ'U) 1VIbu'U~a~1b1"ilriei'U bb~1lii~tl1~a~'l"lm tJArun'U~1 m'llfl~~vi'W'1 ba'll~l..J'W''U5i!'U 
" 

cs:. 1 Vf-W"il1':iru1b~'Ub~l..Jvi~e:ia~':i1A1ri1~1'U "il1m1A1~~1''U{)1~v11~ruru1\9lna~n'U~11{)1~ b~e:i\0\1 K ml..! 
'I.I QI QI \.I 

~m~1V11'U~1'Unffii'l~1~ir'U "l b 'Ub~e:J'U~~~:1.Je:Jrn1'UilA1bU~CJ'Ubb tJ~N1 U"il1f1A1 K b 'U b~e:J'Ub U~"lle:J~U':i~fld~':i1fl1 
mnn11 cs:% :ff'U1tJ 1~CJ'111b~V11~~1'U~bn'U cs:% mfi'1mrutJ1''Ub~:1.JV1~e:ia~\0\1~1'Ubb~1bb~mru (i~CJ1il~~ cs:% 
bb ':ifl 1Vf) 

~. 1 'Umru~~-r'U{)1~ 1ilG'l1:1.J1':it1v11m':ine:i"1~1~1 Vlbb~1b"11"il \911:1.JWtJ~na11'U~ruru11~mll'Ufl11l..I~~ 
" v v 

'lJe:i~~-r'U{)1~ \0\1 K \9l1:1.J~\9l':i~1~ 1 ~"il~'l11m1'1l'l'Um':ir\'1mrur\1~1'U 1mir11 K 'lle:i~b~e:i'U~~Vf1CJm:1.Jm~~fl!fl!1 Vl~e:i 
1°11 K 'lle:i~b~e:i'U~~~:1.Je:irn1'U"il~~ bb~1 bb\91111°11 K ~11~"il~i11°11ue:iCJn11 

ti. fl1':i~1m~'Ubb~a~~1~ 1 Vf~1CJfi1{)1~ ~1'U~eY1'u{)1~'Vi'11~\b~a~~1~ 1'11:1.JG1ruru11tJ ne:i'U~1'Ul°l1~1'Ub~:1.J 
" v v 

Vl~eJfl1~1'Uii'l~ii'I~ ~~"il~r\'1mru1~~mde:i'Vl':i1Ul'l'Uil':i1fl11'ii'l~rleJ'ii'l~1~ ~~'l11:1.!1A1'U1WVl1A1 K 'lleJ~b~eJ'U~~~:l.JeJ'U~1'U ' . 
~1~,r'U 1 b tl'U~ bb 'll'Ue:i'U bb~1 b~e:ir\'1mrub~'Ub ~l..J 1m Vf 'lle:iv11m1:1.J\9lna~ b~e:i~ m':i b~'Unu~Twn~uth~mru 
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rnna1':ibbt.1'UVf1meim11':ith::n1~':i1~1:U1.:i -ilei G>.G>o 

':i1tln1':i .:i1t.1bbfl::bieit.11 '1Jvi~-ru:U1.:i~ei.:ifo ~ ~"tleiu 1 t.1m1:w.U1 ':i~'Un'Vl':iei.:i'1Jei .:i .:i1t.1:U1 .:i " . 
'Vl~ei~ 11m~ t1'V11 t1m t11t.1n1'Vit.1~b1'6'11 

tJ ii' d Q,I d 
':i::n1~':i1 ~1 lil1.:ibfl'1J"1 _____ ~_o_,eb/ __ ~~-__f~~vi!- __ fl .:i1t.1"1 ___ ~~ _ rlJl'.!.1...0.1~3L~~VJ!- __ .. 

G) • m ID'Y n 1'V1t.1 ~ w \J 
~-ru~1.:i zj,:i1#Jv'h~qiqi1~1.:inun·rn'V11.:iV1i;i'N "il::~B.:i-ru1..h::n'Wrrrn.1'l111~un'V'l~B.:i'1JB.:i.:i1'U~1.:i~n:wb~e:i'W1'1l~n1V1'U~ 
.f11t11'W'm:J::b1m hJtJ€ltlflrJ1 Iv U Utit1'~"i11fl1'U~fl':i:W'V11.:JVlffN1#J1'u:w€l'U.:i1'U t1flb1'U.:J1'U~1.:J~1:W oife:i Iv bbl;l:: -ifo Gn 

~- mt11'Un1'Vit.1~ G) tJ 
h@ .:i1'UA'U'V11.:i~'U (t1'U'W~'W) 

iv.iv .:i1'Ue:J1'V11.:JJ;lfl-r.:i ... 
lv.Gn 11.:i1::mml1~hi~1~AB'Wfl1~ (Concrete) 

hes'. 1 V1~'V11.:ii;in1'.:i ... 
her m~oif1.:i'V11.:ibb~::~1viAe:i?1::m'U~hiiim1llB.:in'Um1nvib"IJ1:: 
iv.ti ~1Vi~'Ul'i'vi (Back Slope) ~1lJiim1tlB.:in'Wm1n~b"IJ1:: 
hb'll .:i1'U'lli;invm'h 

... v 

iv.~ .:i1'U'll~n~'W1~ ... 
Iv.~ .:J1'U~b?i''U l~t11.ff?l6lli1~ ht1J;lflbbfl1 ... 
h@o 'l1'U'V11?\*11'll 

m. .fl1tlb'l..lfl1'Vi'IJ~ m \J 
~'\.Jmrum m 'Uf\11~~~,:i 1 °flfl1bb?l'l?lrJ1.:J bb~:: 1 °fl~qjqj1W"il':i1"il':i t1flb1''WV1i;l'€l~ 1 °v'lfl1 
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"" ti "" «l ""' " ( Ill 'U'Vl'L!El13.J~1me:in~11 ':i~n1~11fl1m~n'Vl':ieJ'L!n~ e-bidding) °llel G>.b 

"Nba'Ue:i':i1F1Tviii~~tl':i::: 11:16Utl~·n.1n'U" vi:w1ciA11:w11 'Ul"ll"l!;H5':i':i:W\911vi~e:i\J~ul"IA6'1~ b-U'1 b?f'Ue.J':i1m b vle:i 
'IJ ' ' 

~u~1-:i 1 'Um':i'th::::w6'1~1-:1'1Je:i-:i m:w b ll'W~ilci1u 1~ b?i ci 1:iJ1111'lti'V11-:i m-:ivi~e:i'Vl1-:ieJ'e:i:w 1 'Ll nlil m':i'1Je:i-:iuAA6'1o':i':i:W\911vt~e:iu~ 

'Ul"ll"IG'l~'U~ b-V1 b?f'U~"511"11bvle:i-Su~1-:i1 u~1"5th::::w6'1~1-:i'1JeN m:w 1 'Llfl':i11 b~tJ1 tl'U ' 
' " 

m1ilci1u 1~ b~ ti 1:iJ1111'1 ti'Vl1-:i M1-:iVl1eJ'VI 1-:iii'eJ:w'll eJ-:JtJflflmfi':i:wl'l 1V11ffu MtJflfl6'1 ~-:i fl~ 11-if 1-:i~u 1~ bbri fl11~ 
' ' 

tJflfl6'1u11:w \9l 1V11eJ'Ll MtJfl fl6'1 ~-:i fl~11il fl11:w&r:w~'Uufi''W 1 ui;9 fl~ru::: ~-:i ~ eJ 1 ud 
' ' 

(t9l) ilfl11:w&r:w~'UTitl'Ub'Ub6/l-:iu1V111 b\9lti~:ill'lfl1':i ~'Uci1'U~:ill'lm1 m1:wm1~:ill'lm1 ~u1V111 Vl1eJ~il 
'U 'I 'U 'U 'U 'U 

eJ'1'U1"il 1 'Um11?\'1bU'U-:J1'U1 'Lln"il fl11'UeJ{ltJflfl6'1u11:w\911V1~eJ'Ufl{IU MtJflflm1cJV1ti{j iieJ'1'U1"ilV11mrnn1ti 1 -Uei'1'U1"il b 'Ufl11 
' ' 

u1V111:il\9lm1n"ilm1'UeJ-:JtJ flfl6'1u11:w\911V11eJ'1leJ-:iu MtJflfl6'1Bm1tiV1ti-:i Vi~eJVi6'11tJ':i1 ti ~ b?f'UeJ11fl1 b ~ bbri m:w bb6'1:::~ 
' ' " 

1 ~u1 fl11Mml'l fl6'11{1~ b~ fl'V11eiu fl6'l1'LIm1tJ1::::w6'1..()1{1 ~1 CJ1:::uu~ b~ fl'Vl1eJU fl~ fl.f -:id 
" 

(l!:i) iim1:w&r:w~'LITin'LI 1m6/l{l'Vl'U b\91CJ~bll'LI~'Uci1'U b 'LI~1{1~'Uci1'U6'l1~ru Vl1eJ ~b ll'LI1X'Uci1'U 1JJ~1fi'l'lfl11:w1'u 
'I 'U 'I 'I QI 'U 'I 

til'l 1 'Ll~1-:i~'Uci1'U~1fi'l'l V11eJ~~eJ~m1ti1 Vlru1 'LltJ1~'Vl~1fi'l'lV11eJu1~'Vl:wm'll'LI~1fi'l'l bll'LliX'Uci1'U 1 'LliX1{1iX'Llci1'U6'l1~ru 
'I 'U 'I QJ 'I 'I v 

V11eJ~1{1~'Uci1'U~1 n \91 Vl1eJ b ll'U ~~eJ~m1ti1 Vlru1'UtJ1~'VI ~1fi' 1'1Vl1eJu1~'Vl:wVl1'll'U~1 fi'l'l B m1 tiV1ti-:1V11 eJV16'11CJ11 ti~ 
'I 'U q QI 

b6'l'Ue:i':i1fl11 ~bbnm:w bb6'1::: m ~u1m':i!?l6'11\9lflm-:i~ b~ fl'Vl':iffWfl6'l1 'Llm1tJ'S::::w6'1..()1-:i~1 m:::uu~ b~ fl'Vl1ffwfl6ifl.f-:id 
" " 

1"1111 "~lie:i~'U':i1EJ1'Vlni" 1 ~Vi:lJ1tJfld1ll11 
'IJ • ... 

(fl) mru~b6'l'UeJ11fl1~ilt:-J6'1tJ1::: 'Iti'll'l1~1:wfi'm:::V1i1-:i~b6'l'UeJ11fl1~1CJfi''LI V1:1J1tifl11:wi1 ~~eJ~'LI zj{l~eJ 
'U 'U 'll 'I 

iX'U bfl'U fl111ei CJ6'1::: ~~u~11 'LI n"il m1J'LIV11eJ 1 'LI~ M11ci1'UM1:W~fl ru:::fl 11:w m111~1 ti m1~G'f \9l b Vi'U6'l:wm1tJ':i:::fl 1P1 
' ' 

ri1V1u\9li.'11V11'u n"il m1u1-:itJ1::: b.fl 'VIVl1eJu 1-:i'Uu1\9l 

('U) fl ':i ru ~ b6'l'U eJ ':i1fl 1~ii t:-J 6'I tJ ';i::: btJ'lltJ ~'J:l.J tl'U 1:::V1-J 1-:i ~ b6'l'U eJ 11fl1 tltJ rn ~ tJ1fl 11M6'11\91fl6'11-:J 
" " " ~ b~ fl'Vl1eJUfl~ Vi:l.11 tifl11:wi1 ~~eJ~'Uzj-:i~eJ~mn'LI fli11eJ ti6'1 :::~11 'Lln "ii fl11JuV11eJ b 'UeJM11ci1'UM1:w~flru:::m1:wm1i1 

" ' ' 
~1 ti m1~6'l \91bVl'LIG'l:wm1tJ1::: fl 11"1ri1Vi'LI l'l i.'11V1fo n"il m':iu1-:itJ ':i::: b.fl'VIV11eJu1-:i'Um \91 

' 
(m) ilm1:w?i':w~'UTitl'Ub 'Ui;rfl~ru::: 1'111fi'm:::Vl11-:i (t9l) bb6'1::: (l!J) b\9ltJ~~\9lfl11 iXuci1'U~~\9lfl1':i m1:wm1 

" ' " 
~:il\91 fl1':i ~u1V11':i Vl1eJ~iie:l1'U11U b 'Ufl1':il'11 bU'Unu1 'Lln"ilm':i'UeJ-:iu flflG'lu':i':i:IJ\911 Vl1eJiJMtJfll"l6'1"51tJVlii-:ib uu~'Uci1u 1 u 
'U 'U 'IJ 'I 'I 'I 

~1-:iiX'Uci1u6'l1~ruV1~eJ~1-:i~'Uci1'U~1 tl\91 Vl1m uu~~eJ~m1ti 1 V1ru1 'UtJ1~'Vl~1tl\91Vi~eJu1~'Vl:WVi1'1l'U~1fi'l'l Bm1 CJ Viii{! 
'I QJ 'I 'IJ 'I QI 

vi1eJVl6'11CJ11CJ~b.V1b'G'f'UeJ11 fl1 b ~ bbri fl w bb6'1::: m ~u1m1M 6'11\91fl6'11-:i~ b~ fl'Vl 1eJU fl 611'LIm1tJ1::::w6'1..() 1{1~1 CJ1:::uu 
iJ v 'U \I 

fa~ fl'Vl1ei'Llfl~fl1'{1tl vi1ei 1 'LlirCJfli;9'ufi''U 

fl1':iil11-:i1'11bbVIU{I fl11bU'U~'Llci1'LI vi1m-if1~eJ~'U~-:Jfl~11.V1-:i~'LI'UeJ-:JA6'lll'l'6'l vi1eJtJM':i~fr-:i1:iJm':i6'1UMm1::: 
'I 'I 'IJ 'I 'I 

'1leJ-:JtJfll"l6'1 b 'LI (t9l) (l!:i) bb6'1::: (m) 1~~eJ11 bU'Llfl1':il'11':i-:i!?l'1bbV1u-:im1blJ'U~'Uci1'LI vi1eJm1~eJ~'LI'UeJ-:JtJflfl6'1~-:ifl~11 
'I 'I 'I 'I 

1'LlmruuflA6'111'l1'ffzjeJuflfl6'1~'Ub ll'U~~\91 fl1':i ~'Uci1'U~~ \9Jfl1';j m':i:wm1~:ill'l fl1';i ~u1vi11~ b u'U~'Uci1'Uvi1eJ~ 
'I 'I 'U 'I 'U 'U 'll 'U 'I 'I.I 

~eJ~'U 1\91 tJ~ M'U beJ-:i b u'LI m -uer1'U1"i11'Um1u1vi11~ bb vr "ii 1-:i Vl1eJ b u'U~'U ci1'Uvi1ei ~~eJ~'U~ bb Vi'"il 1{1'U fl{l~1{1~'U ci1'U vi1eJ 
'I 'lJ 'I 'IJ 'I 'I I 

.:::., Q.I 0 Q.I ~ .c:::i., V 0 IV V I .r::::lli i.I ii I ~ .c:::i., Q.I 0 Q.I ~ .c:::i. Q.I O CU e:I 

tJ1'ef'Vl"il1 fl\91 vi1eiu 1'ef'Vl:WVl1'1l'U "i11 fl \91 bb6'11 bbM mru bb6'1:::V11{1Vi'U6'l1'U Vi1eJtJ1~'Vl"il1 fl \91 Vi1eJtJ1~'Vl:WVi1'1l'U"il1 fl l'l'Vl • 
b~CJ1-if m 1~b6'l'U€111fl1 b ~ bbrim:w b 'U m1tJ1::::w6'1..()1-:ifl':i11 b~CJ1 fi''LI 1 ~~eJi1~ b6'l'LleJ11 mvi1eJ~ b6'l'UeJ{l1'UJ'Lliifl11:w&r:w~'UTI 

" " " 
n'LIM1:w (t9l) (l!:i) vi~ei (m) bb~'Jbb~mru 
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"m"ai~"ll"J1{1m':ibb-ii{l.ff'U':i1f'l1il~1{1b U'Uti':i':i:u,, VfmtJm1:J..111 rn':i~ vJ b?l'Um1fl1':i1 tJ'Vfil{I Vf~eJ'Vf'Gl1tJ':i1tJ 
'IJ 

m~v11rn':ieJ~l{lb~ 61 eJ'Ub U'Ufl1':ioU~"1J11..:i'Vf~eJ bU'Uep.J?t':i':ifl'Vf~eJ hMJ~ h1rn?t1 Vi'ilrn':ibboLJ{loil'U':i1fl1eJ~1..:ibll'Llu':i':i:J..11 'Ll 

fl1':ib?t'Um1fl1l'le:imii 1il11"il~m~v111~tJfl1':i?l:J..JtJeJ:J..Jrl'U Vf~e:i 1~tJfl1':ib vt"lle:i 1vt'Vf~e:i-ru11"il~1 VI b~fonfo Vf~eJtJeJ:J..J"il~-ru 
b~'U'Vf~e:iVl-r'V'lt!~'U Vf~e:itl':i~ btJ'll-Ll~'Ll 1~ Vf ~eJ 1.if r\'1~{1tl':i~V1~1'1tJ Vf~e:ioll:J..Joll11"il~ H'fi1~..:itl':i~Vl~-r1tJ Vf~mb?t ~..:ieJ1fl1 ':i 

' 'IJ q 

B'U bll'Ll b Vi"il Vf~eJ m~v\'1n1':i1~ 1~ tJVl"il'11?1 ~..:id fa tJlj11?1t1tl':i~?t..:ifi~"il ~ bb?t1..:i'l!f 1tl';i~ 1tJ'll'U1 'LI ':i~Vf11..:ivJb?t'U B':i1m 
' ' 'IJ 

IK1 CJ n'U vt~m ~e:ii.h~ LEJ'lJU bbri ~ b?t'Ue:i11A111t1Vlil..:i·nl'.l1<'1 biJ'W~il?ivi5vi1~ty ty1nu ml.l V!~m ~e:i'Vffl rn~ l'.J..:lfll':ibb 'll..:ioil'U 
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