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:g-.:g- 'E-i'-7]~o] ,Y~7t .5;.]::: -?;!_o] J:Jt~~-el~ ;(J"ff7,7tAl l!:-~oij 0J~-i'-±oflA1::: ~ 

~ AtJi.AJ~o11 m~ x~% 7.Fr'-iit~ AJt:Jtt 71½~ ~Ji!.iit2 9.l~i.+ -i'-~% ~711 

"'1%~ 7]½0!I cfftt 'tl'r-c: 1'•!'\'! •I 1:J.cf. 

lt3t! ~~ ~ '$J1li7H~21 ~¾ ?J:;!.f,~~ -i'-~~2-1 Zi'ilioJl 9Jct. ~,.,_J~ R¾"j 

g -,;><>]7] ~J•ff-'-1 C: ';!JIJ7J½-"1 7ff'l[0 J '>)J'.1.-ofnj .'Elt 0 J C: -;al>i]"'I-"- AJ½2f Aj-l)

g 'ti_'<'!J.J;,J c: 2a]Ej "]~-£ -ofoj AJJl];,cf_;,_ -:C.~71 'll-"1 7fl-,1ojJ £% 0 1 ,!cf . .:.,a] 

-JJ~ 



2 Al -11-'ll O I 7<! 'l.! "1 -'I u ~ -\I >11-,e 11 .:lt '/l O I ~ o-J -\I >II ::2 ,cf "ii -"-"1 it q Jil "1 C -"-

1! >1l <>ll c: AI-IJ-<>11 cff~ \\l~ .,,-_;;-f~7f Jl_-'j'-{!r:f. {!~ -\l>IJ7I½ 'l!~~ AI-IJ-71½~ 

'lf~<>il -'o'~ _1;1_~"1't! "l~-£ ;;-f7I u:Jl~<>ll 71-.t'lf~~ nfia-.:lt21-7f .3.r:f. 

"o''ll-'i'-~~~ .;J-.£-e uff~ 3-7I u:Jl~<>ll "i1"17il 1!>11"1-'I ?J-2 't!'ct'll<>ll~! *I 

¾"l'B ;i}r:f 1!>1l7f "lo-J -1)-AfSI~ 'ef"I~ ~"11"17il ','lr:f. 7 ejl..f ~11 7l½<>ll ~ 

~ ~")1!>11~ -'i'-t!ftf';'! ""r2~ ~4J'i>fJ!I 5'Jaj "J'1!-'i'-~~ AJJll-'f-%'~ 7l½,0. 'cl'<! 

7I½~ 'l!~-£ 41'-'jAl,l 1'." 0 11..-)ef, 7I~~ ~-1'I~ ~ftfoj cff~ 7.PJ"i-£ "'0 IJ!I 

"1-e "1117I½-"- '<!<a 7I½~ 'l!-'ct<>ll 7l"'i"lt>l 11'1l"il~ 0 ff.s'-7I½-£ "ff"1~ 4' '.ll 

-e 'c!-'i'-21--'11-"- 7l,it7fl'l!~ cJ-1')'/lol '.l)~aj •J'l.!Z1_1J<>i) ufl\:l_ -'f-~"1;: -? ~oj~ 

'dAJSI~ {l"'{!ftf';'! ~41"1 7l½7fl'j!ol ol-','-o-J,oJo) ~ ~olr:f. 

1!>1l-'1%~ E.s'-::2~ ~ "o''1!-'i'-~~ -\l>IJ7l¾-"I~ cfl-§--£ PC<>ll -'i'lr"l"'i -\l>il-'I 

oi) ~Jl~ 1.-ff-S-,i- ~lAJi>l-~L.} !E-e- AJ7-jjA}7l- ~Jl"t} ).}3Jg {!EJf1t{? 9J._£~ -7-,._J 

0-foj J.f-§--'171 AJJlli.f;: cj]oJI £-@-o] "le: £-'j'-o]r:f 0 1 ."c_s'_Cl'f!j~ PC~ 7]-c'-'1'!:;l 

oJl a;}t} .:2 -,1-3:.7} 'ga}AJ-.!:!.-.£ f-{! :u3c.,ig JR~ cff.,..d-2.J 7]~~~~ o]t.ff"3"}oj 0} 

~c:L ~;:i;ij PC2-] 7J~t!~~ 7}~ UoJ Al-%£1-2 91.~ ~~ WindowsoJn-j oJ ~ A} 

-§-tff ~ ~~oJ 9J.t:l-1a ~ffe,{2-j .-t.}-§-o] ~*l- t:i l{'!tJtffAJJl 9J.t:l--t:- ~ g ~?!}.ill 

'I'! r:f. 

oJ~-£ :~H}Ei9..j "<:1J~2}~~.£,¥-E1 1J-J!j]i!_lf! DOS t!-~ ~ ,.t+§-:i.}7} ~A}~ oJ-§

i>}e;f tHf·Er2.f r:ff~"3"}~(Text User Interface) lfttt!o-Jl "tt"A} 0J~ofl rr};': DOS~~ 

9-1 ~3?1~% ..!i!__ftHl Windows-~ J.}-§-~ "'r- 91~ %~~0 1 zt2{ 7ff~J(0bject)i'.}.';:::- ~ 

-'4~ ~ !}tt!o-Jl 5:..--'f. l..}El-1-}.2 oj~ {!EJf~(Graphic User fnterface, GUl).Q..£.~ 

~~o] 1l~~c:}. oJ~it!: 7jlg9.l ~~,': .2111,,.,J t:~~~ ~~£ .!;!_ope] it~-? 9J. 

.2.1..f A f %-'f 7 f 00S <>II Aj .. , 'lJ -"f ':t ti '!i 'lJ o-) -!l- 'l,! 'l) O] 7] Qj 1{ 'l) Jl_ 7 f \:J. 0] -1! .,-f ;: "[ 

'1!<>11 '!/',!.g, x-'i'-(7ff>il)-!l- so•-16"f7]'l.\ "I\'! 'lJJ!I "t'1l-& ~ 4' '.l/7I ttH~<>ll GUic:: 
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Windows .!'c.!a..:::1.g,°_ ~\'!~"ii \..ftsf\:! 7ff"il"ll tffl]: Af%,<f9.j "1'1±->l'll 7jtff~ 

,'!~Aj,j:: •J~J~.!a. -i'-'l!seJ<>l"i ~i:f. ~ .!'c.!a..:::1.g,°_ Af¾"lfi' "11!fi'Oi 7jtff'-!l'i:! 

tff.!a. ~*•IJ'II "I'll¾ 4''21•1:: ¾¾l! £-i'-i!- 71"12 ~i:1:: .=.~ 0 1 ~£~ "I'll 

sej<>j ~~uj ojej~ •J•J~.!a. >cj&j-.aj~.!a. _!;!_~ · •J~•f:;i. ~i:f. PC~9.j %-§-~ £ 

-i'-9.J .ll_{!oJ'l! cfOJ~ ~{!O!f 'lJ"I 'ii"1"ll ~'l!\IJ.oj 'l! 'i%seJ:C :>,!oj ~{!9-j ~~ff 

0 Juj, ~~ff.!a.:C <>j',I. ¾-it2J .2.-it7f 'jf>§.-fi:,af£ .!'c.!a..:::1.g 0 J ¾"iSSl"i U:;J. 7:>,/ 

¾ .Js--i'-'lt 4' ~~nl. of"i"l~.!a. "l•l'lf,;, \lie '"<!~71 -'§7Ji:,af£ .:2:>,1,g. ~L± 

~-ocf7J\..f "il"1'1f 4' ~<>Jot lJ:i:f. 

Olli!- ~<>I 11 'll •I'll PC9.j ¾'!! t!'"ci 'll Windows~ "I ~>!I sej \'! ~\'! oil "'-Ii '{l -ll

&j" af:: ofoJ~(7ff"il)7f ~"-JlJ:i:f. "1.ff'{J¾EJ""ll ~:: '-II¾½ _!;!_7J -¥-J•ff,.,e "of-¥-

6"~ -ll-"1.-f\'! ~i:f. oj °'1-1¾ AJli!':•l<>l AJ'lJ•l'l! 'l!"i of~c~ %"1°17il SSl\'! 

.:ii!IJ"l .lt±'ll ;,JA17f %'<Joj:;i_ oj~ "'-li'{H!-"1" ofoj~~"ll -¥-1"-P·ITI "I'- of-¥-621 

~<ii' ,'!~~ -'f-!"-:C O!f1"llA1 Af{!(event)7f •J'l!.-f<>l Windows:: 'l!'ll~ Af{!¾ 'fl 

"i"'f<>l oJ"ll cff%.-f:C %"!, ~ .:2~ 1.1°'1- ~oj "1.ff'{l-l,Ej"cf:C "i].Jil-9.j Window7f 

'l:! 61 c]63., CD .saf0 1.!!, >il<>l '1! £i:, -'§"oj 1..f•f\:!i:f. 

r;;ll - - -3.5 p.m (C:l (0:) (E:) (f,) 
( :) 

l.i [jJ (m:] Ji i/1 
0!01!-& ~"!tf'2! i!! ~~El iJll]!.I 0112,"!! ~el ;;t,11~ Web Folder5 
'a!A • .¢ ~euo. 
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Windows0i)A1 ~ ~ 7 eJ ~ .:.iflo-f-8"}~ A}'tf ~ ;u-5:..:::z..g 7fl~A}7} opd "-Ht·A}o] 

aj, -'-1%-<I;:: 7f',rtl \\l,0 ¾%~ .S:.,Z. 'JI %~-£ "IJ-l/-~7]~ -'I!'!! -1,' ofL]ef 01 

cf 0Jt! .s:.,z.~o] 0J•J;;f7J 41¾ 'el•i->'- -'i'-'ll"l<>i"i;:: ;;!.S: 'ii-,.loJI -'l!t!cl. n;fafAi 

'-1-'i'- \\I ,". £ -'i'-7 l ~l .ti\'! oJI i..l EI i..f" l U .s: ~ 0 I ~ ¾-W- 'l! ->'- %oJ 'li 2 I '!! 'll Jl. 7 l 

9.l.2.aj "11->'-c:: "I'll AJ'f/ !E:::: ~ 'J2f'l! ½ ),1%-<loJl711 'l}i'J foj "1 ±.sJ x "l 2f ..<J <l 

1..ffoJI -'1!1'1;:: i'l2f~ '/JS:~ E->'-::J.'!'lo] a/-';j,ajojo) t!cl. 

.'/-JoJJ 'll'ilt! •I~ ~o] Windowsoj]Ai 1)•J,aJ;:: n_';'.7<.'J,". {j•JJ 71-'if~ %~:it 

oJ A]:Z,.aj'l] 7j"l]2J 'i!•H:it.£ .t)';'joj] i..fEli..f Al§xf2J ,;1cj;; 7Jcf\'}cf. oJcj1, ~ 

~ ~ ~{1-a-J Afl-5:.¾ ~EH~ ~-5:..:::z..g UJ~..Q..-~_ "-}zl. -~%~(event-driven)o]2 7fl 

~l A]t.J~(object-orient)~ 't:IJ~-£ 4l~t7Jl ~t:}. ~ ;i;_§._:i~~ fi¾oJl t:fl-&HA] ::u. 

->'-::J. '!'I 7ij 'll"I:::: -:1 •JJ '!! -'?71 \rt:::: ~,'1! Of] Af%-<I 7f E->'-.:.l ·,J.~l .,,. -ii-½ ~.!/-<>IC 

;;!,£ 2Ju]ticl. -'-1'1! 7-'l;"l 0Jel;:: 7ff'a,". "J-f%"l2i J-1'11.'lt'ii Jl..,Z.oJI 21•1-'-i'il "' 

§_7.go] 1,l-a-.g£l~·: ~"_O_§. z!i;J-B-}711 AJtg~ 4- 9,l.Q.L-} °'17]611-t- .ll§_.=:1...g JA't:IJ_;i:} 

7} --, .ll.2_ ,.g-& A}%~ ?W~ .. ~~~ r:}4-£1 A}%Ar~ r:t0Jt! _a_.7 .. ;;. iti:~~t 

7] .'/-It! •J'lJoJl>i-'1-leJ ½"J"l9:l.tl. 1Hc<1l "i'J"l'l.! "J'/J ,". E.£::J.'!'i.sJ 1ff'i},°, %01 

-a-}?ll ~}7] ~JtiH tt~l ll§.7~.Q.§. TA~fi5}nj 7fl~]£1 4i'-,,_~% ~78'6-}o,j n..s;_.:z.eJ£j 

.2-l~A %-3.l-% l:l}-¥-711 .!Hr:}. ~Jlft]: 7H~I~% .£.0} 7H~lZ!~ 4.ii.~ .n!.~"8"}.:J.. 0J2 

EJ~6Jl tt}e} ~ej-8"}~ 21-~~ .!':'{t-a-ttB ~.£ii1°J ~_..1.'35:JE.§. .rr.£__:i11J9.J 7fl~ ~ 

:>/'l{O] Pij.!/- {J;,fJ -\'!Cl. 

~*Bl ¾°a~l~l9.J ~tl-2.l-~¾ ?,fnj~• ..Q..5~.A1 A}%A} '3"AdE..l ~{!,£- ->!~7] ~l 

ft}: Jlz!~ 1G]-8"}~"C}. oJc{irJ A}-§-A}E~ _Q_-7·¾ %4".J.j?j~ BJOJ'..Q_Q. ~~"6}o:j ~ 

~~ i.:fl1f--lE--.t!I A}%A}7t oJ%til2 ~~ Windows~ 7J~ ~~.Q..£ ~'6}2 .:1.. At"{'.!,g 

oj-§-8"}~ %% ~.£..:J..-r]E.} JQ~'?.l Windows% n.5:..=..r.~,£ 7~~t,}2At ~JLt_ 7 o]-fr 

.£.~ 7]~ :f±7.!lg tlf~·.A] u~. ~t~~ *~~~ "'r 9loi .J.}%0] 1{1~]i>t.2, WindlmsE-l 

~t!~ %.~ ..:J.. A}~ ~ c}~ Windows% E.£..:::1~, 01]* ~-~ \IS Fxcel. \IS Word 

~--& 0 J-8·1Y -"r 9.loi off-¥- 1i.-&~o]c}. 
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Windows% .£.£..:J..;11~ 7fll:IJ.£-,'-.£."E C, Visual C", Visual Basic, *1l!!E. ~ 

n},ol(Delphi ), :tt},-?,.j~t:,J(Power Bulider) %0 1 9J.t:},, C1.-}, Visual C"!::: Windows AJ 

.6.~Si 78~~ -'flt! ~2.§. tJff-¥- 7J~lt 7]-'g-¾ 7},A]2. 91.2..q E..5!...:J..eil~g.J :zt~ 

oJ ~11-ti}oi ~~ 'li~¢-JJ ~~-.5},!::: ~-¥-7} yJ:c},. 1iJ<M Windows Al~~ Jfl~.£-,1-¾ 

0 1%-0f"i -OJ'l! :;'-x~ -1!!Jil"'f%J:f~ ¾% :<'o£:J.'\ll-8- 7fl'l/11'fc:: :]!~ -i'-x% ~711 

'Ji C 'l:!""i -i'-Afofl £-'i'- 'a'-!-~ Af',J-o! '!!.Q.-Ofcf. 'li'l!oJI Visual Basic,°_ AJcflaj-2. 

.£. lifl-¥-7]7}, 41~ Windows% %% E..£..:::z.;11-&, 01-f- 1111},~2 1)7{] r{!-§- '? 91c},, 

Visual Basic.': ~~91!::: ~tr7}1-}, Windows E..£...:J...g~ .:!:..!i...A}, ..2.f7}, %% E..5!. 7 

,Jl-£ "f-"-:;,. '\;1711 7fl'l/~ -? 9.l..£-!il- ~~~ .£-i'-~ "il~~cf. 

Visual Basic~ "Visual H --¥,~,':'_ A},-§-;:i;}, ..:J..eil-Ul ~-!t~i~l 0]L:::.(G[.;I)~ r{!-..s,e t:~J 

Af%-Ofc:: "J'll~ ',!;;-fnj '11"6!>!1°1~ -i'-'S .Q.~~ ~-"12f .5.'. 0J½ AJ'lJ;;-/71 -'/-I-Off ','

'/1,°_ ¾~ .>i.E~ 3/11-0f"'] '1,l:;i. o! a] "111-'H 7fl~I~ J:f'l!~ -'/-]-"]£ ..-""i..2.71'1! ;,f 

tB ~ct. Oil¾~~ Windows .!i...~.!;.£...:J..~Si "..:J..~'{!"o]i!}!::: ..:J..'tl .::li!]7J l:t.£...:J.~ 

.g. A%~ ajo] 9.l.cf'l! 11.:i!f"l'll ,<.f%"'f 'lli;!>!)o!~~ 'l!Ec:: <11 '!!Jl.~ 71-..;-llc 'lf 

'? 91¾ ~o]r:t. 

"Basic" -¥--~,':'_ ~{lg_} ~_.q~ .!;.£...:J..~oj§-ofl 9-lt.ff r:},~ ,:zio-j&r:}, ti 1?J-01 ,q 

%{! .:z:!o-J4tl BASIC(Beginners All-Purpose Symbolic Instruction Code) .:z:!<>l~ ~ 

~r:},, Visual Basic..g. 4-leffg.J BASIC ,:zio-j.:,.J]Ai 1:1J~"O"},oi ;;i;]~,':'_ 4" l:!!f7flg_} tr, \}" 

-?, 7]q.l..S'fi' 7},A]2 912 .:!. ¾ W,':'_ -¥-~0J Windows GUI.2-j- ~::i =t!\!!9o-J 9J.r:t. 

~li!_.;ai;},~,':'_ :1]%jt::: ~ 7fl~! lifl.J?-\1! it%~%% .!;.£...2.~¾ 12!.§--? 9).2. E..5!. 7 i'-ff 

oj.§-,':'_ r:},~ Windows E..£..:!.~nJ .:z:!o-j~ ,•1-},%-.5}o:f 0]~ '? 91!::: _!i:..~ ~~ 1g 4-

9.lc}. 
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c}. Visual Basic :U.£ 1i'-Qi:rJ ,'-J.6.,:!l, Microsoft Excel, Microsoft Access W. c}~ 

~~ Windows %% ~.£.::Z.~ofl 9.J.~ Applications Edition~ ~~ 'Z!o-f¾ A%~ 

-? 9.lct. ~ Visual Basic E.~.::z.i',ffi:rJ A]6'£J, 'll~Y! ~~.::z.clli:rJ9.j Scripting 

Edition (VBScript)~ Visual Basic 'Z!o-f~ qJ4'--oJ7J u:ijtron c.}~ if:otoflAi.£ A}% 

\l'-? 9.J.c}. II:}t!}A1 Visual Basic~ 7H'l! 0 1L.} ~~ .:J.¾~ -'ti~ ~~ ¾~t!lEJ~ 

1V:.S!:::: ~ol-E:·, 71~ ~;\fl Aj6~ ~-E 'l!E1~% ~t>H ~;..:IJ:,.jJol] ~~ ~-8: ¾% ~ 

-~.:l'il!~ '{!-t: !:::: ~oJ ~ -'o'-i:f~ol ~.G..t! .£~ .£--=t-~ 7}Al-2 9lc}. 7 t!l-2 t:i]oJBj 

~;,fl.6. 7]~% AJ--¾~}ol Microsoft SOL Server4 7]~ ;>;}~~ t.i]o]Bj!J,jfo]A~ :>t;tj 

-&"foj 7f,g \ltoJ Af%0-fc: CiJoJ&JlliJoJ,', '!i"Joj CflO-fl c~oJ&JlliJoJ.-'-.2) n\jE 'l')~ 

%% E:~:I.'il!, ~~ll ? 91!:::: A1l¼J -?-"8 .a.&.* ~.-1,g~ 1"· 9l.Q.tri ActiveX™ 7)~ 

% A}-§-~lol Microsoft Word %1 t: E:~J.i)-'-i, Microsoft Excel .6.E:~J.SA]§ ~ 7 

141-21 Windows%% E:~.:l'il! {J'~ 7]e} %% E:~7'il!o-lJ.kJ ~]:g--£1~·~ 7]~% A}%~ 

'l.)&J':J! 7J,..-i- Af¾iff\'! %% :0:.5l ,'l!JojJA1 'l.)&J':J!-i- -%'•fl Cf;': -!/,Aj.2) -§-% 

E.!il.:l'l!JojJ iJ>IJ Q!JsiJ6'!! 'T'- ~.Q_t>j 'l.)&J ':J! Aj1'j %% E.!il.:l'l!J.x. '<!-It "/'- ~cf. 

!t±-'8-'H ~§...:1~~ Visual Basic Virtual Machine-£ -'-}%<5}!:::: AJ~l 11~ 7}-g'~ 

. exe lif'l!oJt>j :<HH!-711 sfl.3':'l! 4- ~cf. 

-'tloJJ -zl"g"t! ~{I 7}¾t:.il 7}~ -e, ~;g ~ tiff~7] 'tjc}-t- ;go]c}. ~~ Visual 

Basic"11£ '1!'\115'. ~.Q_t.f 'J'l!-'7-&.-§f -1!1711"1%~ E.!il.:l'!'l.2) 7fl'/l-<>ilc: aj~~ 'l:!oJ 

_£_ JU~~o-f ~_£_.:J..~ 7H~~ £-=t,.£.{::- Visual Basic¾ -'-}%1"}7]-2. ~c}. 

Visual Basic %% E:~.=:I.i@¾ -'-}%-~+ A}{.l't! A}%-S-}.£~ 1i}~Al <U9lr:}1i1 % 

-§- E.5l.:l'l!J:: cf;': Af%:<fojJ .2)~fl '!J7f~ 'l£.Q_E_.5l %% E.!il.:::L'!'i.2) Af%:<f 'l.)1'J 

ll!]oJ.-'-,e Af%:<f ¾1J.2) ~"a~ 7'--'IJ!'Jojo) ~t:f. %% "'s'.:1'!'1°1 J.f-§·-Of7J7f 

ojaj~\'! of-'j'-2J 7J½aj.Q__;;,_ 'l'l<>l'-1711 'l--'ll'-'12 _'ii~ffe Jslaj,j-o-f9J.cj2f,;c_ ';12J Af 
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%>'1><1 ?1711 '\'!cf . 

.'!c.>'.2'\1! 7fl'l{>Cf7f %% .'!c.>'.2'\1! 7fl'll AJoJI '!l-'f-<>11 -'f-oJo)~ Af•J,". Af%>Cf7f 

\;ll-al-t: E:..£..::t.;;g.s} 71~ · -ec].afeu {!~o]r.l-. ~ t:ff-¥-~~ At%.xl-"E %,% _!!:_£.:::,_ig 

oJ'<J<>II %oJ'llc: 71-%"1'<! '<!-£ 0]"11"1"1 *"12 '\'!{!.£ 'l).cfc: '-H!½ '!l-'f-<>11 -'f

oJo) ~cf. Af%,cf~,"_ %% .'!c.>'.2'\1!½ lii-"1½ ~I~ 1'f1..f~ 4',1.2..>'. -,!-cf. u:fel 

Aj Af%:<f::: '!l-ll-"1~ .£%OJ 'l).-£ u:fl.!i!.cf cj -\J2 oJ-'1,'"1.2..>'. "I'll½ 4'•J1'fc: "J 

'IJ .2.-"- '{!'l'"I >11 >'I 71 u:fl¾otl Af%"1 '<! o1 ,,n ° 1 ""::: 2?,1 ~ 71 ~"1 '<! "'½ 01 •fl "1"1 

*"fc1el.£ ~"le: "I'll½ -\J711 4'-l>'l.£-"'t 'i''il>'JoJo) ~cf. 

Af-§-:<f '<!"11'11°]6"' ~\'loJI LfEILf::: -\'-,l'-.2..>'. %% .'!c.>'.2'\1!<>11"1 7f'l/ ¾Jl. 

1'fcf. ~\'l 'rloJIA1 -\!"l>'l"' .'iL':c.~ '<!"'1~ 4 'l)..2.E-.>'. '<!"11'11°16::: '-1%"1<>!1711 

%% "'-"--='-'l.l _:i ><lc>iloJcf. 'il..S-i/f "1'3<>12 ~"1~1'1c: c-O '!:!el::: AJ'{!:zf .'>c"l<>il 

't!>ll'l/.0 1 %% .'!c.>'.2,;_j~ ¾%'11 ,"_ '<!E]>lloJ,'coJI 'ieti!J'llcl. 7f'l)- -¾,". '<!"1>110J,'c 

::: Af-§-,cf7f "f~ol -¥-~-£ 1'11°1 1'fc:"i i'J'!J'l).oJ '<!6/'-1"1 f'C: ?,1°1 '!lJl.i>fcf. 

Af%><1~ '!l-'f-<>11 if: Af%><1 '<1"1>11oJ,'c::: cf%:zf ~.g, ±'1!.£ '<!4\-•flo) ~cf. 

'<lcflAj 'l).01 'l!nfLf -\J711 %% .'!c.>'.2'\1!~ "'1"1 71-\t-& l1f~~ ? 'll:::71? .£.-l!-71 

"J-':i!~ u:fl %% .'!c.>'.2'\'!0I <>l"i/711 'tt%1'fc:7f? Af%"1<>11711 <>l"i/711 .S'.%.£ >ll¾•fl 
0 1 •lc:71? CJ><l'<l~ nJ"i'<l ',!oJ '-1%><1~ :,!{!,£ 12:::7f? 01 'l-1<>!1.£ "'1"1 71"1 

~zio] 9.1.~E..4 ~lE.l ~TI% 1:{!~A]7] t: ~% E:.§..:J..~2-j 7ffliJ liJgJ.Q..s;.. 1Ji•}.2A} 

~cl. 
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AJ]l 1! ¾"-J7'11-:l Hudson ~ 

JIJ"'s-•l:: -,'-3'c~21 -'14'-oJl-'l llf"loJ] ;,,J•J-e-foj -,'-3'c~,8- !;!_~•I:: ~>ii-"- ~ !E. 
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lIJ~;(ff ¾~711~~ ~.£..:1..g o]"fit "blockwgt.exe"o]a:j o]~ "'J~J-&lJB .::i~ 

2. 12} 'l'.!fc ,:f',!o] 1-}cf\:!tf. 

JI)-"i->H1'c TIP~ JI]-"i-"l-& tijAJ~."- 1'f'li~t>f oj~ Drop-Down -lif.,._oj]J-i '\:!'ll~ ? 

9J._t;:_~ "5'}9ic}. "JIJ~.xff¾"fl""~ ~~"3"}~ "ii:J*;(ff1ti'1J¾aJn .{.i:o] cl}J?-loi ~.£..:J.,ul 

oJj).i TTP2) ,+Nc>fl"l¾'J.". 2.3-e, J-f"'!.". 2.65~½ 7J¾~."- ~l'l:!~4 AJ'lj'\J 7,l 

~ lMSLOil tt}e} A%::t}7} ~~ 7}~"0}5:.~ ,1-AJfi}~tc}. 'll~lll? K 0 :: -7-ZC:i½E.-l 

-N*](>l]TI-'1- ,__,.,_ ;,J]-'f'-'1-1. '<!'<!~J-f .::,.eJ2 "i!Jif<>j-'/-oJ] a:fa.f :;:lo] 'll•ff;')cf. 0J 

~A}_li~~ .:.J."§"~ EE:: %~ti- ~AJ~ ¥jA~ ~}~!!j-fi}9it:.}. "o-j7,1ff7-]7:]1'-":: 0~2J 

71]{!"1]::C -'111 °)%"1><1 U~l..f '<!\'! AJ71lo\l ',!il.~ >efi,.0)7] <IJl~oj) "~"l'l:!2 
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5'c. "11:ttl.eJ 7.l-l'-.5'. ztzt 'li"l9:1.t:I. 'l!'l/JIJ4 :;l!'l/<>11 'l!;a:sa::: •J.:.f.". !i'-efo!J.9."'

'--lol t-1! ,,_I zt "f .9..5'. -,'- \I! :sJ £ ~ "19:i.2 ~ 'l1 .eJ "I il_.5'.-'i'-ol Eo.5'..:::1 ;'! 1.-H -¥-<>11 ,,_, 711 -tl 
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-
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--- -
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.R 2, 2 TIP(Tetrapod) ¾-li-'l! -ii-"! 'J1 >11"'1 

¾'l! A,j¾'if >11 "I '1,ol 2¾4'-l'll ~&.±1(!- ~~AJ~ 

( {"-'I, ) ( {"-) ( m') ( h: m) ( 4/3 h: m) Jt( m) 47ff7l*l( ml 
---

0,5 0,46 0.20 0,900 I. 20 0,80 1, 80 

1.0 0.92 0.40 1.130 1.50 1, 00 2.20 

2,0 I. 84 0.80 1. 420 I. 90 I. 30 2.90 

3,2 2,88 I. 25 I. 650 2.20 1.50 3.30 
~-

4, 0 3,68 1.60 I. 790 2,40 I. 60 3.60 
-

5.0 4.60 2.00 1. 930 2,60 I. 80 3.90 

6,3 5, 75 2.50 2,070 2. 70 I. 90 4.20 

8,0 7,36 3.20 2.260 3,00 2.10 4,60 

10.0 9.20 4.00 2,430 3.20 2.20 4.90 
-

12,5 11, 50 5,00 2,620 3.50 2,40 5.30 
--

16,0 14.49 6,30 2.830 3,80 2,60 5. 70 

20,0 18. 40 8,00 3,060 4.10 2.80 6.10 

25,0 23.00 10,00 3,300 4.40 3.00 6.60 
-

32.0 28, 75 12, 50 3. 550 4.80 3.30 7,20 

40,0 36,80 16, 00 3.860 5,10 3,50 7. 70 
-

50,0 46.00 20, 00 4,155 5.50 3.80 8.30 

64,0 58.88 25, 60 4_ 505 6.00 4.20 9, 10 

TIP2] lil-l,\-,". 2¾ lil.Js-'i,"1,!} .R¾~.sc -of.:;i, 9J~t>j .R 2. 12] 'll1J"1J4 ~£ 

ol 'i,"1<>11 cff~ ~o)t:f. .R 2.221 '\l¾'i,',". TIP >!l"!<>ll lil-li\->H2J '<!~l>!l"l¾•J 

2. 3{"-% ~•H 'll. ,". ~~-" '<!~ >il "l ¾•J2] ~ol Bf,;<] 'l1 A.!¾%'21 ~£ ttfaf"'1 Bf 

1'1711 -'Ht:f . .R 2.2<>11Ai '1,01-e TTP 11 7ff2] '1,0l~ Lf1'fcffuj, 2% 4'-l'll::: ~AJ Al 

'8''9::: 2% Jil-!s-'is"12J 4'-l'll~ 2Jal~t:f_ !E~ 'i!'<\'11''<! 47ff71*1 -llf,". '<!'11 af-¥

<>1'711<>11 TIP 47fl 7lo<lAl :J.'l) 2.6<>11 5'.Al-1'! Bf-2} {1°1 <>1~H2J 71*1 -of'l'[-llf~ l-f1'f 

cfft>I, ~± ±'<\-01;£ ::i;;J<>il Lf1'f<J -01; 0 ! -'Ht:f, 

"171-'-i -?-2J•ffol ~ ~.g, t!'i! '11'\'!-0!t,". 71*1 7H4<>1l ttfaf i:f 2 t>I. ~'11' 47ff 

7lo<l71 .R¾olt:f_ ::i'l) 2.52] "'ll"l ~"<>11-'-i::: "oj7Jff71*14"\c 47H~ "'1-0}9.!2 °1 

~ 67fl7Jf;<j -tl"'i~ 4 9.!x~ -'l--'8-,;f9.!t:f, ~'l! "~"l ~"<>ilAi c: 01~ "TIP(4)71 
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1 

I 

i"l8~8 4JH :>!~I= 6.!0rn 
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/ 

i'===========~~------,·= =-======-

711{!'8 TTP %•o'% 01%..-f"i Jl 2. 2611"1 •fl"J >I]~ ii- ,:,! 'll_t,f7j ~Jt,H TTP >ii~ 

<>ii cJ~ tijoji,ji,J]o]A7f -i'-'1/£l<>J,ejo) ~cf. ," n.';'_7;')611,_12 oJ¾ -?-J•l 0.5~ 

4'-"1 64~ TTP2] ti]o]i,jllj) 0Jc!o¾ -,'-~~f9J_cf. 0J>1l nsa_7;')61JA1 71]{!'8 ,k£ ~ 

'il "I 'r. ~ "I"+. 

Jl 2.2611,,11= ~.=1.aJ.!e. cJ-?-l>ii"I %',,'½ 2.3~.£.£ ,_1%"19J.71 tril¥-<>il -1,;J 

2.42-j 78-i'-o{] $fl~J~c}. n:}_-;I. "7.1", ~~78-·t.1· "1.5", K[r~i. "7.0"~ 1f- TTP 

7'11{} ~¾eJ~ "41. 82291 "0] ~t:}. o]¾ lf 2. 26-Jl--'·l ~2.~ TTP 40'E( 'tt"~cJ, 

36. 81") _l;l_cf c: 3-:;,_ TIP 501"( e¾'l,' 46. 01',) _l;l_cf "I .£E..'i'c TTP 501"2] ik£ ,:i "1 

i>f"i 01 ~cf. Jl 2.261];-1 TTP 501"-<>il •fltJt,fc: >il~ 'l-1 if'l!a- 'lHll'J :;;! 0 1 clic 

2 3o]oj olii- .:l'/l 2. 4~1 "½"I ~J" ~:zf2] sj_;;i:of'l'i ',i;'l,1~£ ~ ? 9-[cf. 
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¾'!! -ll ¾'ll' "ii"! .;.oJ 2¾9-~ .ti&::~~ ~ li:!AJ't} 
I 1" "!l I ( ~I I m 3 I I h: ml ( 4/3 h: m I -itl m I 47fl7l*II ml 

50.0 46.00 20.00 4.155 5.50 3.80 8.30 

0J"!I "<:J;oJ 11"9.J "oJ"1171*14'"~ "4"<>li-'i "6".2..>!. •l"i'-\'! 7\'J 2. 721- 'if:'. 

:;12}~ ~:::cf. "½;oJ *J".ej :;!:if 7l¾c{ •I'll -\'--lie:'. "TTP71*l<s-".2..>!. "8.3"<>1JAi 

"15.9".>!. 'l'i_,:j5'-J~t:I. II:fcl,,_i "':)"4 i)/".ej "oj~ff7J;cJ4'":C: TIP %•J;,{J{!oJJc: 'lJ•J 

~ ~;,q ?,&.2.oj 'i!"'i 'i!\'!9.J oj~ff<s-.eJ .,(~!0 1 •l,;tJoj'ilcl !Et! "*"4 *J"<>il .l!.AJ 

'>! '<!\'! oj •ff .eJ trl\'! 's--~ '<!\'! ,:j A\<>11 -\'-'t!trl 4 AJ\'! 's-:'. '<!\'! ,:j ,,_1<>11 ttl cl 'if"l"'i 

2 AJ711<>11:C: '!!.fl.tl ._toJ4 ¾'ll'711-tl<>IJ:C: "1':JCOJ~I 't!s'1.oJ 11:!<>J 0 1:C: •ff•J n.,;_:::,_ 

'll<>IJAi 711-tl"I::: ~.2..s'. trl9J.t:I. 
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~J'l! ,'-¾%21 AJ>ll<c t:1'1"- ,'-¾%21 '1!1711~ uf~7f:<].s'. -</'l:I ,rAioJI ttfel ~ 

>1l'/l.s'. "1'!'1'!t:I. A,!711 "1711:: ,'-¾%21 "il-'l '>1 ¼Ii-Oil a:fel ,taf:<11..f ~>ll'll -<I 

'lJ 2\'lJ 21 4' Jl. ,rAj il- £-'J i'.J-o-f ,;,! ~ 'fl 3. I:,} ~t:f. 

r------------ --------------------

7I 

:>ii 

~------------ --------------------

A,!>1121 ,! '<!>ii:: '1!!71l¾'ct21 '1!!'ll~.s'. ,'-¾%21 "il-'l '>1 'c! 'l,1-, >11'"14'11, >I] 

'ft"J.]1jt?.! ;,J~oll~ ~~-¥-¥. ~-e,t]o]1...i 4'-f-, °ii!-¥-f % 0 ]%~~0Jl a:tc} ~tH 

s! t:I. 0-fl AJ ¾'ct~§.:: -1!! 711 ><I "I 21 .-n 'i'!. 11>11 11l'll-0 I 7.:! 'lJ £! o-J 0 1 ... :;, :<] 'l!Zc.'ct~ 
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s'-:C s'-'!)~Afof] u:fel ~'11. Af-'!)s'-, '/!'1!5'-9.f 'l<:'. ;,J~!.eJ ¾¾9.f LJl-¥-nf1t'4, 

'1! '11"1 % :of '!, :'. ,1tr .eJ ~ 'c!'>f 4 .::i e] 2 ;,J '1} .ej Ja/1!1/:Jl!i %0 I '!! Jl.-o-f cf. 'Et> ,'

~%,£ 0 J-',' :C >flsl..ej 'cc~];>!)"! ¾"J, 7J &Af"'! :,f ,;] *fl%•fl ¾4/-.'r. "111) >a oJ 0 1 ~ 

cf. nf;,Jtj,2_.se_ AJ>IJ7J¾.kJofJ u:f~ nf1t>IJ4, '<!';'!,£ %.eJ 'fut* 1l~H 0 )~cf, 

~~fl 1ti"711Z! T~W ~1~2-J 7}1} ~ ,2-~~2-j ~J?itgAJ, .,Z-3:.~ • }1f-½r-ol, -'2-)

-¥-¾.eJ ~AJ ':\l *14, 7 cJ,:;i >!J;>!j-lJ-.ej ~AJ ':11 *14* 1l"l:>11 1':!cf. 0 1 'c!>IJ<>il-"I 

~ -,ncJA]~otl %~lt ~~-2-1 ,2-3:.W0 1 1l;(lxj9;lt:ti:rr 7 t!-IB~ ~.::;r~p~ -'E.2]<5} 

cf. 

1! •fl '<!>II "1 "11 "'' .eJ ¾"o' ':11 .eJ "1 >II ~<>ii Aj ::: >!I "ii .eJ ¾"o' ,g, "1 '11 >ii~,£ '!! Jl. 

!a. -a-f-e zj- ;,._;;.ej "1\'!of]Aj .::i '>f-¥- ¾"o',£ >1l~~cf . .eJ"i 'Et, zj- ,,}_;;.ej "1\'! 

<>11,.1 .::i AJ-¥-<>il st¾"l::: .eJ"i,g >1l~"lni 91"t,.l'\l'<l 1-?-<>111= :uf"i. >1lrr,.J'll.eJ 

7J~Oil!::: ~<u. ~*~~. ~14 Z1.11~ % ~~.2.1 *~~· -11.ttc:}. 

,;!•fl 'c,7j) >!)J>!].ej 'U'!i>i]~of]Aj:C 'l,)~laj.2-.s'. 2f -l,,5}.ej ;,j','fojJ cfls-foj '1J_sS.-o-f 

:C :>,!,£ 7Js,c2-.£ -o-fnj ~%. ~.'r.. ")1:[~-'§-, ~~~-'§- Cl.eJ,:;i ,cjBJ;,J;,J"i,£ '1J.s'_ 

~c}. ~~~%,': f-£ ~,>cf£ A]ifr2.] ?J~o{] cfl"O"}o:j ~£~c}. 

cf-'.,! •H \'!>l!ofl .kJ 1= 711) 11\'! of! cijs-foj '<!1) >I]~,£ 0-foj 'l! oJ 's! -'-I 'U';'! ,£0 1 

_li:_f ±_Ji_ 0{!-£ o]AJ0].:il !E{t ?J~l~<'tl ~ta_Z! ?J-9-01] 7}~ 1t.):~~ ~?]tj-1;':!..Q. 

5'. 1!"11..f. ~J.ej 3'oZ\,£ ¾~-o-f;,J *-o-f-e :,l--\'-of!:C cfAJ ,'-3'o% >!J~,£ 41!"1"1 

'11"1-"l:>il ¥!cf. 

o]AJE.j 1ti71J~ 7J~ 1{JIJoJ_:;i 1r.!"~£.1 .A1J~o] ~~{! ~-9- ,,1-3:~~ ,•'-!%% -1-J 

t, Ail-¥- 'll>il'<l '\,!AJ'lj>IJ.eJ "1-'112-.se. \'loJ7lJil 1':!t:I. <'c 'll-<>i]A12 •J-,;,!AJ{j.ej 91"/ 

A]1loJl i:fltt 7!~~7112-l ¾ittt 2}-~11 'l!~7tl£¾ -1ltt ~--~.:::l~oJI t:fl~}oi 7]#~} 

_:;v,f t,cf. 
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-,,. '!!ofl,_i C: ~"Q "s-t-Q.ej •JJif>!I <\'\!of] 7}~ ?.!0 1 A¾-&-f:;L 9.l;a, 0 ]',l,l,Js-.£1!] 

->l->11-"- ,.,¾tt A-"l "'1 •Jlif>!I <>ii cQtt 1! ;,(]><1% E!a. 7 ;;g.£ ±,Qt-I 7] !a. ~cf. 1!711 

a:.{! 4te-:it ~:.1ll-"-J 7cl ~-¥-~.c: f-.:f AJ~ i5"}.z::tt -a-r E..&. T &. <tt~ 7r:1~2-l 2t~ ~ 

cf-'i'-2><1 ~cl. ::i 'tl 3. 2<>1I >11 ,.I 't! .l!.¾'1!\'l.£ c: 0 1 ',!,l,.is-k.£ TTPt A¾~ ~ -'1-

o] oj o]of] cff•H 7J'lf't! E.£::i;;g_ei '-1%-& ,:sl'!lt-}7].£ ~cf. 

;HWIJS'l'(+)O.l'IU 
Mil. (+JO IH 

DL. • 10.20 
DL.(.)11.IOr 

• 
lUt ~-~-.. ... 

SEA SOE I 

I. -:,!;fx<!.el ~ 'l) 

11.0 

DL (+)1.50 

CM' CON'O -:, ,,_._ 
' " ' 

uuuu, 

QRR ............... 

AiHOB.STONE 

"'""""' 

I LAND SIDE I 

DL.(+)2 ?'O 

DL.(+)0.71) 

- DL (·)0.lO 

DL 05.M 

::i~ 3.2.el '1!'l'!117flof1Aic: cf%2f it;'. '\!>!Ix<!½ Af%~cf. AJ"-lx<!;'. 711 

:tj~;g- 80m~ %~~ -f~ '3,l. '8'J~~.£. ~lll~}oi -'-J~I?~,': ¾A}7l¾1t:!'l! LJ.L. 

(·) 10.Zm!a. 'l)(tcf. •ffAJx<! ¾ '1!71l•Q'l'!;'. "•J',!A]~~ '1!7fl7l¾-"l(l993)"-"l 7] 

¾ 7f¾t1I cQx'!l¾'1!x~l<>!I 1]-%' sjcQs.~ls."-1 'E~ -"-'1'1 •Q'll-"l x.<cl'l'!"-1~ ci~ 

x~~ Af¾"foj cjAJ><]o,joj %•1'1!k!a. ~¾•l'l!.el <:i•J0 I "lof '1!71l•Ql'l~ tQs 

'!l¾'1!x~l!a. 'l)~cf. 4 ~>ll•l'l'!;'. cQx'!l¾'1!x~](HWDST)!a. 0.17m0 ]cl. •fl"J><I 

oj.ej {'l•ff1!7flllf'l,',°, 4''li>H ,!;'. .l!. 3.12} ~cf. 
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'1!!7l]:ttf2( H11, I :ttf"J"i'-71( TI "l"Jzt"- Bj2 
-

•fl"l 'l! 1 A} : 0.02 
6.3m 10.5~ 5_'r_ 

1i~l?1J D. L. (-) 10.2 

•fl>ei><]1,!-['. .'i'.•H.ss 'i'-1l:s'l"1 9.1"1 "]'li±:/:!," J.f1,!.ss.ss cffJ/-uf~z/," 33° ~ -'f 

%&f 2 >CJ '/!6 I 0J ~ &f .!'o.ss ~~ l!-'ii-.e.J 7,l-"- :-: 1/ '1'1lt:f. ,ff li o{j tij tl 71 ¾ ," 71 ¾ 

).iufcf Of'c!:.e.J c>fo]71 9.1.£.ul oj7]J.i c: 7ff1/~ •J\'lAJAJ~ AJ;,j]7J¾).i~ ~2dfoj 

,1c 3. 2.e.J ~.g,. J.f%tlcf. 

-.........__ ~~ I 

' -~ "?'1-l- 9¾ 
¾ff ---
-'r-t" concrete 2. 3t/ ni 1.:itJm' 

--- -

•fl"? aJ,g - I. 03t/ni 

"I •H 2. 60t/ni -

.2-~H. >Cf~. 

' 
1. BU m' I. Ou ni 

Af<,j I 

~7l]7]¾Aio\l «fef ,'-¾~-"1 l/%0!] cfftl 'll'li7ll~o{] ,f-&•fc: 'li"]uf1f7ll92f 

0~-£,", li 3. 3~1 ~% J.f%&f9:!cf. 

'I ~a.a].!e.2-f ~a.c].s 0, 5 
• 

0 }~Jfl"? i ~a.s,J F..2} J.f"l 0.6 
! 
• J.f"i 2j Af<,j 0.8 L 

~5.:. I. 2 
'll~-!t c . 

l/% I. 2 
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z. ,>-~-!!: "l~-"l 7F~ 
•Juf;<jj-"J 0 1-'r--!i0 l~ ~'ll'!! a:11 cfl>J-tl"t0 1 ,l'lJ-Ofc: •J'1!.2..5'.Ai •Jnf;<jj •l'f 

21 -?<>joj l!ll"l cf± -1,1-.~ ~%1'ft>j 2~21 "<!•.,',£ 2"1'!! 'i!.ll.71 ~~ a:llc: af 

-','-~0 )-!,- cff~'!lil:'1!~~(HWOST)"I/ 0.6H1;3 !a. 1'f4, 1!71)Uf2<>il 7f7,7f¾ "IS! Lfl 

ir-0 1 (!1!~}2 ;g7]Z! ;;c;J4;,-~~ '4Jtilotl 9J.°iA-J~ 0.6Hu3 }i'_t:} ~7il ~r~ ~0 1 ¾ 

cf . .::1.a)2 •Juf;<j) •ff-'t-21 "f"l<>il ±'JS'.!0 1 '!J"f1'f2 "f"l21 'i'i_ajo] ~±i>lt>J -1,luf 

~ "i"i•ffo) 1'fc: •Jlil"ilofl ~oJAic: 0 1-'r--!i0 lit cff~'!lil:'1!~~"11 l.25H113 % 

"11'1 .,t.2..'a. 'lj~cf_ ixfaf;,j "" ~~Oil 0 1~ "'f%i>f'1! cf%2f ~cf_ 

nf-','-,i: 0 J {l,iJ•J\'! + (0,6-1.25) X -o/~Jlif:;I 
0.170 + (Q.6-J.25) X 6.30 (3.J) 

- 3,950 - 8.045 (m) 

~A}"il21 af-','-~0 1 C: "l.J"il<>il ¾~cf. ~Af"l)c: >1J>1J-!,- -'3-~ •l-?%%<>11 21•1 

-'f-.:,.fl!f7f ~,ff1'f7) a:ll~<>il af-'r-~o)~ "1.l"ll~ ~711 -OfojS'. •Jt-flJif7f 3.711 >'] c: 

-?71 ~.2.E.!e. ?~-!,- .ll.~cf . .<E.'1 -1,lnf7f ~"1'!! a:11 >11>1121 • f-'f--'i'i<c21 u).Ja\->171 

-!!-~'!Ji>f711 ,'JE..'a. %-la':~ 0 1-'l'-~% %"I'!! '!l.ll.7f ~cf. 

-1,1 Uf .'E c: ~ '>!lif c: af-','-~0 1 ~ af-'l'-~<>11 21 •I ~ 'lJ >'1 t>J 0 J-!,- ~) •I ~,;! ~{! 

1l •I .I!f 2-!,- 'i1-i>f 71 .5'. ~cf. =t!-tl'il •ff .I!f 2 c: "11 uf, uf 21 "1-£.J, -1, uf %:if ~ 0 l ""I

'll~ q,,\"lf% ·i/-'!li>f7) ~1-.1 AJA]'\'! -?•l5'.'il-\l~21 7)~ ~:ifit "1%1'f7) ~);;-ff X 

'll~ 7f"lf9-J .!lf2°Jcl. '1f27f "I~ ~~<>ii cfft) • J±'tl~Uf21 ~{!AJi>ff.I!f2( H,;) 

Ji.-K= 
H ' 

' 
I+ 

4,rh l L 2,rh 
_ 4"h tanh -r 

smh~ 
L 

(3.2) 

oj7J;,J Le: -off',!- -?'il( h)<>il-"l21 uf?)-, L,c: 1l•fluf'l,'.2.'i'_ uf•J-'/--71 T21 Y-?0 1 

t>j "'1 ( 3. 3 ) _Q_.5'_ 4 Ef t-J 'H cf. 
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( 
£, - tanh ( 21h ) 

L, - 1.56 r 
( 3. 3) 

-'l I 3. 3) "11 -'i "I'll--£ -i'-"I 7I J/l •ff-'i ::: 'l!-lil-'ll "11 !!.I •ff -1'~1,aJ E.!i'. 711 -tl"I 71 q _sc__IE ;s 
ol%"f"io) ~cf. 

~'l! -?11°1 "l'l/"11 •l•fl 0 1.,r,- "I~ 78'/-"11::: lif'lJ-9.j •I~~ 1L2}71 3.7I "11-~ 

"11 Jif!!.j "11Li>'1 ~Jif4/5o7f nl±~~Jif!!.j 78'/-~ ~fol71 ';ll{'.]cf. ol 78'/-"llc: cfg 

-'l-£ .,_1%•1"1 711-tl~t:I. 

h,o,;; h, 

h50 ,;; h < hw. 

h ,;; It"' 

C Cso ( L, ) -·[¥ .... 
2JrH~ h 
L, 

(3. 4 I 

I 3. 5 I 

(3. 6) 

3/2 

(3. 7) 

~(3.6)<>ll*l (Ks)so·~- 411 h.'i{)~ u:ff~ ~?7-il-?0 lo,J C:ro~- tlt} ~(3.Bl~- 'Tol 

;i.J i:- -'c)--?oJ t:}. 

Cso~ (K,)5-0(~1
: )'

12

[) 
21~;(K,)w-2V3~'.] (38) 

tl]{f"'J ~47fl?~ ~(J.4)~(3.8)..g- A}-g-~}oi ~!~~£_.£. ft~of ~}7] rqj~c,{J AJ

eoJt;I ~'lt•fcf. '¥!1Hl•ff"l27f .,r,-<>1~ >a'/-"11::: -'113.4)-13.81¾ -°'1%"1"1 1-!? 

711-?~l 711'\!0 I •l.2"1 %0 l"l"l "t"I "1Jnfoff 4'-i':"11-'i::: 01 -'l-£ J.f%"fojo) tfcf. 
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~(3.4)~(3.8)~ t!~1J.-tfl:nt27t ~o-J~ ~-'f-Oll ~7'l]l1}2~ 7'111115"}::: ~«l 'ti 

\'!Oil A,i>!) -i/71]A] '1!•ffJif',/~ >l]~.QX::C lif2, f71, Jif~o] f<>i"'l>il "1°5'- o] 

c:Jloflc:: ~(3.2)~ Af%'3'f"1 "'~1l•ffJif2~ '>!7il ,,',~ "? 'l,(cf . .:ia]2 a] ...,.sic cg, 

~~ A]{!A-J(SPM)oflAl::: 7'11{!-~ l1}2~ ~(3.2)£ 7'11-'d~ t!AJ1J_"tffl1}2~ A}%tsl2 

'l.!71 IIll-ll'Oil !/-I~ "'i1JA1ofl l..fef\! .5'.::' +•l.5'."i!"',i~ o<f.!l.~ "'~1l•ffnf,;i~ ,t]~I 

~ ~(3.2)~ -'-}%15"}::: ~oj Ep:;J-8't1:t, 

o]>Jl ~"I EE"' ~.tnl~ ,,','3'f7l '1-l•ff Jf. 3.1~ 11711"1'<1 >ii~½ Af%'3'f"1 '!! 

~½ lt 'f 7ff"J'tl ~.:i;;l~ '112}9.f •]..!.'3'f7].s'c •f,cf. 

-il:sl'T"1l(h) = 0.17 + 10.20 = 10.37m 

L, = l.56xl0.5 2 = 171.99m 

!/-] .,I:½ 0 ]%'3'f"1 llf'lt½ ,,','O'f7] ~'O'f"i h/L,(=0.60294)~ .J:½ Jll~-0-f"i SPM~ 

Jf.9.f .'i'.'l:!'l:I½ oJ%•1oJ ,,','O'f'l'! Jf. 3.42} ~cf. 

h/L, 0.06 0,061 0.0603 

h/L 0.1043 0.1053 0,1046 
~---

IIJH; 0. 9932 0,9907 0,99245 

:t½{!-1!<>ff11}2~ -,1-~7] u:ff~Oll -,1-¾~oJl E-1~ ~..2.¾ ~ 0 1~ -;i-.~ ~ 9.l.t+. nt 

~~ ~..2.~ "!!"OlC ~H<tl~~' ~V' %~ ntf"'iY0 l~ ~~"8't:::c~l %.Q:~r~ ufl-'f- ~ 

'lilt ~ '<I ~.s'c +*I •ff "'I 0 1 "1 ?!'1-1 +•I"'.!~ 7.:11\ .s'c-'/ "1 '11 oi "1 cf. •ff ~Fi,.""'¥ofl <H 

t! :j;J..2.-®, ½ol ~ <>JAtnr~ ll}.2, Dl~~At, -;i-.¾-£~ 3c)"c]- ~ At~~ ¾S:.. * o:] 

el ;,f,c]~ il.±ofl n:\afA1 \'l:t.fttcf. h/ H; 71 3.'i'.cf "J,", o:J,\', "i-"1""'11711?9.f""' 

5'""'1!711?~ Af%'3'foj r:fg "'l"ilJ<l "].2.ll- ,.;0 1~ 71l~~r:f. 
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R ~ H~ x !( ii; ) X r X K ( 3. 9) 

oj 7] ,.,. R ;>].2.~ ~oJ 

1(-fk) "ctr:fl ~.2..;;~J(2iyJ 3.3) 

r .z.£-'?'l/711-'?(.lf. 3. 5) 

K ~aj.z'l/711-'?(::1;,l 3.41 

'1 ,"-3-el-"- nJ"f:<fl~ ~4'- ~~.z'll71l-'?!:: I. 03½ ,.1%<>1"1 h I H0 71 3_1i_t:f " 

~-\'-<>il<'c ~~ 'll .z£.z'll711-'?"ffl" "1%*1 u::cf. .::J.;,l 3.3:!f 3.4~ ,1-& 7·•17] 

~•fl ~;,flcJ);a, £.lf.cJJ;.i ~'1 -i'-<>19:l..2.'-I 0 1~ t:J:<J',;! ,1.2.-"'. '1'!~•1"1 ;.f%~ -'? 

'r. 9lt:I. •J 4<>1)!:: 0 1"1~ £.lf.~ .1~ t:):<J',j ;;l.2.5'. ll'~trfoj 11711"1%§! n_;;,_ 

.:::t•J 1-fl<>ll,.i -i'-~ -'? 9l7ll <>f.2:<f ~cf. 

ll) "f:<fl ¾? 7f .i:l UJ~ r Af\'l~,<.f 

Dolos ' ' 2 \-}~ 0.45 I. 3 ~ 3. 0 
. . 

2 1d~ 0.48 1.3 ~ 3.0 
I 'l! "I 0.62 I. 5 

\1odi fied Cube 
I 'll "I 0. 73 2.0 
I 'll "I 0.55 3.0 
2 \cf"! 0.45 I. 3 ~ 3.0 

Tetrapod 
2 'll "I 0.51 I. 3 3. 0 -
2 1-1"' 0.45 I. 3 ~ 3. 0 

Tribar ~· I 'l! aj 0.50 I. 3 ~ 3.0 

7f'l/'t, -i'-.z% Af';'!~Alc: ~l'l/711{!<>1) ~•fl 'lJ~t:I. ,<.f,;f>1I~ ~-\'-<>JI:: 9j•J'"; 

I 2 '-II~, cff~J~ I, 1.5 ell~. 72)2 0)"5-1,f~.2..£ n).Jot~ u1) ~Al!: I, 413 

<>l]A1 I : 1.52-l :?J--¥-7} 1?,.!i::t, ~ tJJ:o:}~].Q.j ~~,e oJtg*~.g. oJ%~ -?-!o]n~ 6J 
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• •R4'~ 'c!:~l"il"l i'"J:'. I.03,"'!m

3 
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½ ,,_1-§-~r:f. ~'1! 'l.!1lJ!l4' K 0 ½ {!1)~171 ~•H,,_i:: ±11nf<>1] tfl~ 7,:1.>e_-!.- \'!"i "I 

ojof ~t:f. 

h 

tan0 

_H_q_ 
L, 

~J!Jc!1]nf_:;,_ 

1l•Hnf'ltl=l71. 961 

0.17 x [ 1 -cxv(-1.s 1~ ( 1 + 15tan le))] 

I 3. 131 

O.J7x [1-exp\-1.5 \;/ii7 (1+15, 5~ 
1

))1 
- 0.04498 

II, == 171.96 x 0.04225 == 7.73m 

;:/-~nf<>I] 9.J~ -lJJ!14'1!<>1l,,_l9.J ~Jjj"1jnf_:;,_~ 7.73ajtjo]:O . .s' o]:: AJ;,j]nf 6.3ojEj 

.'1.tf 3.E..5'. -\j;,jj,cj~ 0.j nf•J,". 8j±jnf7f 'flt:f. trf2f>i K,,9.1 sf,". BJ'i!nfojuj -'/-

±.Jl:tt}-2611 i:ff~ n_,;.i;g ;>_ "ll}i!J~Aa" nil-'rr-2-l "sljn}2"oj~ o]~ Aj_l;..!J-&}-1?:! "1J 

~" ~o] :tl-~611 jfAJ!tlc}. c:J~itl,':'.. "'?,g, _.,_J:,.J]~Hl?!, JI}2J2.j 9"7], ~,._J{Ji>ffu}__:;i 

.::li:]2 tf.xi7JJ..}7} 9J...Q..o:j, o] a-JHr= li!.~ "n}~~"S" n-l]*E-i "ll}~JJ.111!:"~ .f:,'!J 

1tt ~ oJ~°"iA]7] ttjj~O{J o] 7J-'f--olJ::= t>~7<i-78).}~_}~ i)~til~ -f:!r:.~. "6ff.Ai7JA}-2 7J 
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<f-££ Jf.<J ~cf. Oil~ ~'i'! •H;<J :'<),<f7f 0. 02°) 'i'! oJ ~ I , 50<>l) •ff'J-.f O .>'. "50" 

£ 0J"lt!cf. ",tjJnf.:;i" oJl¾.s.i 'll"l ~,", :i'!) 3.302} ~cf. 

'11~ ~2-1 ;..}1':JoJ -£t:1l-~% ~'?.l~l-2 q~ "~qj" nJlir~ TE-~ ~l{l:~ ~~~01 

"½"l" ~<>ii LfEf,±cf. -½"l '?'!~He .:l',l 3.31°Jnj th!{l•ffnfL. •H"i'i'! 1l;.f~. 

±Rl1l~- it!~J _:1..2]2 -"J~:Ul-ofl r.fftt ±ffl1}2~ 74H-!!H ~§- 0 ] 1.-p:.}t]:r:f. ±ffJI}2 tq.J 

~ l!}cJ!'.f ~-it-~"8..£ 2.ol~l-~ ~(3.13)~ A{l:gJ AJ"t!2t "OHJ-611 cff"t! ~~ qc} 

l:ll 3' 0 I cf. -il-"l Jif 2-J "'ii Jif 2 ~ ~I <>II Ai 711 ~H! 7. 73 oJ ieJ .2/ BI_;;,_ o-f 'i'! ½"l 'B ;U0 I 71 

2-J ~%£ 'lJ- "r '.Ucf. oJ~.s.J ;,foJ ~ -i/-1!.1;;,cf.2} ;,foJ<>jJ .2/t! ",!.2_.>'. off~ "/t:f. 
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t:f·&ofl •J:uf,ij~ :uj~,ff~ ¾'\1% :,fj,;!-of7l-"- ~cf, .\'lofJJ,i AJ~'t! i:Ht% Af 

%0-foj :,fj{lo-f>;'I 

"/ X H~ 
W - Kn ( S, - 1 )" x cot 8 

2.3 X 6.33 

8.1) X ( i2_,J3 - I)' X 1.5 

= 25,5663 

TIP~ :,f),;!¾•Jt 25. 57~0I 'f!t:f, 0 )>1) >1)21/of]Ai ,';!<g~ TTP ¾"c/ :,f],;! "°5'.2'\!I 

% Af%-ofoj oj;; :,f]-;!-of'1:! 2~ 3,32'} ,.tcf . .\'l<>IIAI 711-;!•J i:f'f ½"i't! 711-;!% 
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•Jo] '!l*]-.foj ell' 2. 2E-] TIP 25~E-] 'i!C¾'l} 23~.!i!.Cf 3.2 32~E-] 'i!C¾'l} 28. 75~ 

.!,!.cf .s/7] ttl]~ol] TTP ~"?C: 32~o] 'iJcf. u:f~fAj o] :;J~ TIPc: 32~½ Af%-.fof 

2¾ '<!"'I 'lj-o].2..5'- 1/ ~cf. .:i 11-to!] TIP 2% -'f-"'1 c: 12. 5n] &! . -ti 'i)ol] 47ff ~ ;,j *I O-f 

\'! ~,': 7.2o]&j7f 'iJcf. 

, ;;I 3. 32 TIP ¾•J71I-tl( uf::;i. 6. 3m) 

i"c E.s'-.:l,loJ];.J~ ol"a-!,-'f ofi!JI% Jil~"IE-J 'i!\'!,': .£~,aj:xl U-~.2.L.f o]¾ 

71I-tl-.f\'! cf%:z/ >£Cf. •JJif;<!)E-] ¾Z! Jil~•ff'c >il>i]E-1 cff-¥--li':~ -i'--'8-.fc: "r*fl% 

"I O I itf "J E-1 -'1%oJ1 E-1 •H ¼½ "I c: ~ ½ •J:xl trfof >ii >ii~ .!i!..'.2. -.f 71 !/-I •fl '.I *I '11:f. 

o]E-] ¾•J-i', "?~]5'.'lj',!~E-] {!:z/oJI E-J•H ~.2..5'- 0 l"a-!,·51-(TTP) ¾'lJE-1 W/15 -

W/10½ Af%'1Cf. of7IA] TTPB-] :;J~ 'i!C¾•J,°. 71]-tl¾'l}.!i!.Cf ii;,JL.f >£.2.oj 0 ]"a 

:; -,fE-J AJ >ii ¾'!1 ,°_ "'¾'!}0] 0 .s'- We: 'i!C¾'ll½ Af%-.fof 7l] {!~cf. 

W _ W ~ 28.75 
15 10 15 

1.9167~2.87501,'/ ;J 

.28. 75 
10 
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~Oj)Ai -'j'-~ ¾Z! lI)-"f>flEj ¾•J½ .fl!).£ 1..-fEft-ij::C Jil"'f>fl"1 ,tzj.2..5'. t!c!1'f7] 

~!•fl "'!•fl El '<!~l"il"'l¾•J 2. 6"'1 m3 .s'. '--1-'r-\'! nl->f•fl -il-Z1 ( V1 ) ,° 

~'11 t-fl•J "\-OJ]~ '<!\'!OJ] 7f•flo<I ::C llfejo) "1•fl!;l.tf "}-Of7] n:IJ-l/cO!] lil-'t>ff.s'. 

ll].l4,;J½ 1-f-§-.-f2 ¾•J,"_ "1•ff4"1 ¾Z! lI]-Js->flEj ¾•J:,f 1£0] o)OJ-li-Of(TTP) ¾ 

•J"1 WI 15 - W/10½ ,>.f%~tf. -~'o' t-ff•fl"'t-"l ll]-"t"'l ,"_ "1•fl4 ¾Z! 1!)"'4>fl_l;l_tf 

5 _ "I"' 21 <tl-!l >11-tl 
7f. l!fej 

i>1 .-f"i "I it~ "l"l 711-tl 'E:: f' cl £ 'a 1! ll 7.:1 :zfO!I "1 •» -tl 'll ~cf. -c'- , I 'il -"I 1-'i'
ofl::: JI}~JIJ-'J~ r:}fuj tiJn}Afl ~cJ-¥-611::: ~1t:!4-1JZ!- n}-2£'~ ~!7!loJl rr}c} %~lq 

HOii a:fcl "I'd--£ -'i'-\\!"l"i -'l%1tfcf. 

( 

,--'l-TII , -f't. ;,,z 

'11°1 , J'i-<2 
13. 14 I 

~(3.14)21 slJI!}::: l!}~~ JIJA._!-fr}7J -9,]t;fl ll}CJ-~ -,1-~'t! -J!_Q_£ o]tg,;:;:~-,9~ 't!-~7'J] 

4'¾ -'i'-~ n:11 -'1%'B ±11"1"1 1ff\:l71::C cf"cf. '1117114'"1 ±li"lc: "lsf0 1 ±B>l"il 

"1•ff qj•J½ '1,::C7IO!I IICfcl '>!1"171 n:ll~OJI "](3.14)"1 71¾_,l_r:f:: "]-ti. rrfel,,_1 

~(3.14)::: "T~¥9-l 'V:-~ofl -5!.t} *l¾~ ~"ff"i!} ~? ~L-t. 

-,' ;,;j-'j'-oj 0 ]¾ "']%.-f\'! AJJll4'11 I0.37nl1'J. ',j1jjlif2 6.3nl1'JolE.'i'. :i ul 

::: 1. 657} 5:l o-I .:tllJI}~-¼-& A}%~!rl ±ij:iI}<u-~ .2...£::: 2r:}~, _9_ c] ~l i!}~ , e] 2 
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"J.er.oJ61oJ ~oJ -'-1%5'12 9.lcf. +-:1 -,,J.er.oJ611Bl::/l',l:;),°_ ±llf,'ac"[o] 'lHc ")',j>'j 

oil 7l•ffo<J e :ttfi>j-£ 7'-"l{e 61..2..er. ¾"'1-lif'IJ:,} ±i!llf'l,l..2.-5'. -i'--1"-"1"1 Af-§-~cf. o] 

1 + 1l 711711-tl<>!l "" 0 l ::: llf 2::: "l "il 1l c>) ~l "' <>{] 9J. oj -'-i fl~ :ttf .er.-'! .eJ ¾.el Jlf 27f 

'\'!cf. 

c£c.er. ~cf. ~ 1!71l•H'l'!.eJ ',I-of O ~ H/2.eJ '/;l~"il-'-i::: "lJlif'IJ P, 61 (3. 15)~ -'-f 

%-of 2 '111711 •H 'l'! '>I H 12° l '>I .!E.::: -1!1711 •H 'l'! "I H 12° I "I.el '/;I ~I "il-'-i ::: '>r~f .eJ =c! 

~61<>il .el~ ¾"'l-:ttf'IJ 6113.16)-£ -'-f%1'foj nf•J&'l/,': "l"l Uc:cf. 

P,~ l.5w,II cos 2f] ( 3. 15 I 

~ ¾~n:}E-1 78-~ n}'tl=2i!.~% ~ ~~:f:j{n}<U 7J.£7} A~]q_!ii-~~oll 2-]lt ll}i!"7J.£1i. 

cf "t71l'il n:j);a, -'-J~f61-£ ~cf. Jif•J&'l/ ,<: nf•J-:1:,t "J"l"il "il"il-::ll'/;1-::ll"il "l 

zt'1l -:1-a'-.eJ zt-£ 7fl,tl1'foj o] zt½ 15° '/;l~]cff.er. ~'l/"1"1 llf'IJ0 ] ~tff7f 5'J::: zt 

.Q..§. .!i!.~~}i::" ~¾ E.JoJ~}trl oJ::: 1i7l]:tt}-e"J 4~9-J ~:iif11,._a~ {t~lt ~..Q..~ :tf 

ail"'i..2.-". Af%!<12 9J.oj &cf i" nf'l-l'-£ -'-l%-of711 '\'!cf. 

) ( 
H + 8, ) 

P1~(P,+w,h h+H+a, 

w,H 
P, ~ --- 2,rh 

coshy 
(3. 16) 

a ~ "H
2 

coth 2"h 
' L L 
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P1 "l'1!<>l] llf-'8-0 ] 9,l~ u:ij 'i!71J•fl'1!<>l] 9.lojA7~ l!f'lj-7J5'.(t/m2
) 

P2 "l~l i>f'1J:<>ll 9.loJAi~ llf'lf7J5'.(t/m2
) 

"1-1 ~ "i B1 °1 llf 'if~ I /2.!i cf tit t. ,:,/ -'1-<>ll 5'. llf 'l[-l,';-3'.;: .:J. cfl .s'. "I 2 "1% 'l:I !/-J 

:-: -'i>l"l~ • f-'f-i'<o]O{]Ai "l'c\7Jfo<J_s!_ ~cl. '1!'!l B1 oJ L/2.!icf i'! 7.l-'1-<>l];: Af 

• f'f--,; 0 171 i,;OfAi ~llf71 1)7]"] u,& 78-'l-<>l]t-· •Jcfl.o.J- •J9l"; l!f_-;1~ ;cfoJ7f 

,i'9 "l;;J"i 1'f,CI~ 'l[ojO{] ;>.foJ7f 1.-fEfc.foj 0 J5'. ~l•fl ");;J"i c<J>;'lojJ 0J 0J,joJ 'l/ 

1J~cf. -,'-ac-ll,~ • f-\'-',, 0 ]7f 'i!"'1•fl'c!AJ H• a,,(¾"tllf"-1 ::l-'l-1 .'Ee:: J.25JJ(~ 

llf"-1 ::l-\'·)5'.cf '«-£ u:ij;: ~l!f71 1)7Jo<] Uc:: 7/..2..'i'. i'!-\'i>f_-;1 AJ"'1•fl'l'I 0 J1'f,'J 

¥i!!-oJl ~%~}t ¥at g .¥.'Yt!' ~~-¥- ~~6fl ¢.f%-o"}'E 6J0J~ ~ .:i!.eftflof ~c}. 

( 

21rh p ~ cosh-1-

" 1.2sw,1i, 

wfiv 

( 3. 17 I 
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.5'. 2J i;J 21( ;jlj;'i" )-'j ," ,±,llf-,}"foJ ¾ 5'_ ;;J llJ Js-5'] 2, %sJ llf 27f "lJ:!If'lf-£ '/ct!: 

"cl-1'-0fl ).1%5'1t>I '!!it lif'1/7J£71 "l'll"l 7]-l/-1/-&I '\l>ll•fl'1!AJJ.0H1;,'E!: 'l'll 

"1 • f-\'-sJ 7f¾10-0 ,!," 'c!S! i'lo]>Jfo<j ',J'jj-o-f;,Jj "'1%"1-e }!.2..'ac Zff~t:I. 

(3. 18) 

p ±llf-lif-lit-& ll] ..11-~-£ ttll Si ca) ;;J "1 Of! at%-o-f:: '1! it lif ~J-7J £ (tin/ I 

wo •fl4'S! 'ct-'1-]-'ll"i%"o'( tin/ I 

Hu, '\l>il%sJ:ttf2(m) 

0J'1J-"l ," "1-'ll ~-'l!Of] 10flt;flA1 -¥-"loJ ')-%S-f 0 .£ :i %<>!I .¥.~!'] !: }!.2..'ac 1/zt~ 

t:f. O:f2fA1 OJ-'i'-i"0 J7f 1.0 H l/3 !i'.t:f ~ "ci-1'-0fJ !: 0J'1l"l 0 ] 2}10fli;f;,JJ '!! 7f'l!cf. 

7212 :ttf7f sJA%-o-J 'l)Af~ ttl!Si llf"l~ "1(3.18)cfl{! "1(3.19),£ "'"' ll-f"isJ 

"cl7J-£ 2ai.-1:: "cl-\'-7f \lit:f. :i2JL-f nf"isJ "!%i<l0 !:: 'ci"l"'i ?.1+aicf2 7f°ll~ 

t:f. 

i 
1.0 w0 Hu3 cos fl, 

P= 
0.7woH1/3. 

oJ 'ti-\'- llf'1/-£ -';'-1'f'/! t:f%2} {{Cf. 

0 s: fl s: 45' 

fl ) 45" 
(3. 19 I 

P = 1.0 w0 Hu3 cos fl= 1.0 x 1.03 x 6.30 x cos5" = 6.464 

afo<]"l.2..£ 2cl({l-lE)-'10f] 10fl•fl '\S!'!l~t:f. *•flsJ "J"lc'. ¾..11-:ttf<>il 9.l.<>JA1 AJ 

~~(Sainflou)~, :t1!1t}~ -&]£o]A-l% ztzt ~¾"tl ~oil 1:IJiiff .:;It:}.9:.j n}0J*~ ~ 

llf'1J-AJ~7,l_2}.2} '!J.o<j "Jllf-'l]Ofl ~%4 •!~%Si "121 'ti-I'-¾~.,_•~ '1)2};'; 'l.t'll~ 

~.2..£Aj ¾Js-:ttfOfJAj "lJ:ttfOfJ 0 J.£!: llf"l-£ 'l:!4;-"i.2..£ -'i'-~ 4' 9.l.t:f. oJ 0)/~ ," 

"Jllf"il '\;!;,j]Aj llf'J-'j 0 ] ±l]llf.2} ¾~lif.£ 1...f-'f-<>1'9 °]%sJ 7c/71]~0fj,,j <al~ llf'l)-," 

3()%0]->•J ~-&}~ ?J--9--7} 9loj o]~ Ji!..~~ 1fo]r:}. 
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~• ~ 0. 75(1 • cos/J)Ho 

~ (1 + cos/!) (a1 + a2cos 2/!)w,H0 

P, 
cosh (2,rh/L) 

- .l[ a1 -0.6+ 2 
4,rh/L ]' 

sinh(4,rh/L) 

. [ kb - d ( H n )' 2d l 
a2 = mm 3hh d 'Hn 

h' [ I l a, = I - h I - cosh (2irh/ L) 

,/ ~-?\1-'-J n}~7c.i.--5:.7} ~o] £)~ iYoj (m) 

P1 'll'T'\'!<>11 <l.! 01-"I~ nf'l,J-7J.'r. (Um2) 

P2 t.ff.Ai1Eo-Jl ~o{A']9-j n}~7J£ (t!m2) 

P, 'oj~>;j:.J\'!<>11 <)JojAjJj nf'l,J-7J'r. (Um1) 

min (a, b) : a EE:·~ b% ~ ~ .U 
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-'1l711•H\'l '1-loJl-"1E1 Jif':PJ£P1 E1 711<?a1 ,". A,!tj;,fJl.~ 1,'-"'f1'foj ,:jtj"l.2.""'- ~'l! 

~ ~ 0 l"l 'r717f z1 lif'i)'Ej llf'U0 1 ~ ~'a-£ 'lliF'1.2.""'- '--fEf\l]r:f. '£~ a,t'· -'-I 

"I uf¾E.Ej ~ 0 1oJI ttfaf Jif'U0 1 ¾7f1'ftil 0 1 C: -'-I"'! uf.g,cEj <',>ff"'- '<l•H llf'UE1 

¾7f7f Sl"1jlifoj]hj "1jllf""'- 'l"l:t!:<J C: 7J%Ej 'j!~~ ';/'<!~ ~olr:f. "1.i!j'--f -';J"li""'

l!fc: c:li!j~ ~"!~ 'l!~~ .5'.0 1-"I U71 "1!~oJI Afz/ 'lJAfllfE1 t•J¾ 2ie\t! :;)"1 

711<? cos 2/3~ 'l"l"il ';/¾1711<? 0.5(1 + cosf3)<>il 47l"l"i 711<? a2 oJI ,:,~r:f. t!'i'! 

7119 a3 <= ?"'l',js, ttfaf P1 2f P2 Af0 1E1 °J"i'l!.2.f71 '1'1"1.2.""'- 'l!~r:f:;i. 711) 

1'foj 71]{!(t ~ojr:f. 

a1 'lJ ',j "I \'[ oJI cat% •I ::: 0J 'U oj ,"_ ~ •H "'t '1<41l'-<>il -'s I 3 21 I ""'- .lf,A I :<j c: P,, I l!" 

/m~), 1-ffi>ff4 ~¥-~ofl.k) ~~ ~zt~if'~,£ l!"~}. 

I 3. 21 I 

0 1 ,:j~ lj<oj ,"_ i\'jl,J(,j,Ej ljl,!(111\!!oJI cff•H,.i's! 2i>j(tr:f. 0 1.j".aj.2.""'-<= <?"!4E1 

~'s!4oJI 7,lalc: 0J 0Joj,"_ ~'s!1'f\'[Ej llf'U7J.'r.P3 .2.f it0 f0 1 t!cf. 7i!j'--f 'l'!-"I ~ 

Af{!:zf 'Ji r:f;: -"I.ii.~ e]..t"loj 1"" "11 P,,~ P3 9.f it>ll 1Jt!cf\'l 0J'liojoj :zfr:f 

•IJ\I 7111!:<171 "1!~oJI 0 1~ 2"i"foj P,,"'i'. "1(3 21)""'- 1Jt!r:I. c:1212. 0J'li"l~ 

"la!llf£j %4'oJI .CJ.Cf-"! t•J~ 'l!-"I Uc: ~.2.'i'. 1!tl~2f ~"'i:l!-"l's! "Jllf>flEl uf 

-!r-~o]7l- off-9- \,!-~ ufli=- 0J0J~oJ ol~ 1£ {l-~~Jcl-2 -5!.~ -?Jc] E}tJ-a-}cl 

Jif 0J71h!oJI ~oj::: Jif2<= Jif2'l!~ -"l.il.71 "f"ii!<>il ufaf nf',IE1 i!t"rr~AiloJI 

t:fft} ]i!.c} ~~~ 7fl1EJo] ~i\'J£1oi ~2 H 1;3, Hwo ~:::: Hmaxsi.l :!!}2 7hi-t:1\ 

oJ'i'! J1f2~ ,.1%•H 0 l ,.le: 7foJI cff(t <=~ 0 1 >1171:<J'dr:I. 'l'!•HE1 4'>11""'-C: %E1llf 

2_1,!:c} ~ H1110 ~ 11l2!r.. AJ$J-a-}::: ~ ~ 15'}¢,j ,.1+§--a-}::: "'}J..Jl ~- _!i!_ 1l! ct. 7 cl q ~ 

(3.20):zf (3.21)oJI !tloJ -'11711711-UoJ] ~ 0 1::C Jif.:;J. Hv'li :>If'lf L;'. "'12lif£j llf2 

51 n}~-2....£ ~ct. ~2ll}~ JI}?!-~ ¾~-:p1} --?"7l0il i::ff%ii}::: :u}-1)--9.~ -a-}2, n]-2 
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<>l7JAj H 113 t "I'll"! ~'<!4'1101I <)JojAj cj'2)lifs.J %s.Jlif2(m) 0 Jcf. 7 eJ.2 @ 

~2lif27f ±lllifs.J ":j•J,£ 'IJ:::: ~-\'-::: ±llliftij t-ijs.J lif.2~ ;,jJ{!-.;foj ~"1 °1 n:Jls.J 

cf. 

~11}~-~..Q.:ii!_ ll].J.}~ ~~~off -~%til::: 11}~~ &-_11}-%2.J n}-f-~o], -Rj-, !,-::U} 

~~21 ~"3 %Oil E.Jt;fl ~~}'6"}E._£ 0 1~ _:;:u~:j8"}o:j ?el~~1)~ ~E;::= ~~~J 1:1~ 

~o-Jl tc}c} {!~~c}. &.n}.:g-2.j n}-¥,~0J7} ~~~2J n}-¥,9-} ~,':'._ 1}£0],2 n}~ .3-f 

%01I ±lif-!,--"t~I '<!1) 0 1 **-.;I :tt.!i!.'li tti! "l'll"I01I 31%-.;I::: lif"i t 2cf6J01l nJ 

~611 2-]'(! n}0J ?!-±ff-&-£ 1-f~lll c}g ~..Q..£ 7'!HH}c}. 

~• = 0.75(l+cos.B)AHv 

(3.22) 

o:]7JA1 A t:- ,±.JI}~~ nj~o-Jl ~H1 :tt}~2-] A~7rf*o]c}_ ,~n}~~ nJ-~-o-fl 2-]tl n}~ 

s.J ,cf~~::: lI]-'4 'l).z.Lf >rfs.J ¾:cl %01] s.J•H 'lJ•ff,cj::: 71]4'0 ]"'] 'l! ±>rf,!1-~,£ % 

~ii] nJ*t!- ~f ~'i:l~9.l <tl~-'S %9.l ~~611 cfloflA1-';:- ~'tl.:3:J.Q.~ /\- 0.8~ ~ 

--cl le! 1,i..t~l -"J-¥-~2} {l-ol ~'iJ~2l ~tr! 0 l "'.i!7il~fl~ -¥--2--011 ~;::= 1fE-J n.':'._ 

.ll.tfcf. 
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0 1>!1 Ec_s!_.::i.,go!l-"J irf'lJ 'JI -"l"l711-ol<>ll cff-a-ff ~.l'llirf1l-"'- ~r:f. -"I'll-~ 'i'-¾..,
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iil-'aJ"~S:.(Pll 6,40908 

F· iil-~sl"~{P2) 5,23675 .. 
m~Y.'i(P3l 1,,' 6.453 

j[ 
iQ-gj"~!i(P4) 2. 5422 

lil-U~S:.(Pu) 6.453 • 15 m~ 20.0198 5 
Iii-~ 5!.~E 62.62491 ~" e!:OLQ.1 

Dior·~ 34: 07776 
~- -~•-· ~•~e ,.,,.,.,._ 

""" 

--------•-- ------
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5'.'l!J~7f !i/Cf, tiJ'lJ1\i ~?711?:C %S]lif2.>} ~CQlif2* .,,.'!! 1IIJ ,.<.f-§-"]nj -'j 

(3.4)~.s'. -'l)S]'tl_r:f. lif'l).!jcff2::: J!f'l)7J£S] ~koJ 'fl:'11 ~Si -.,oJ~ 'lf"O"fnj :l!f'l) 

7J£ P1 ," -\;!71l•H'l'!otl .... isJ :i,f'l)7J£.s!. 7f~ ~ ..t½ !i'.'tlt:I. J!f'l/7J£ P2::: A,!711 

.::,.) 3.44::: 2r:f l!f'l)"J½ ;.f-§-&foj 711-t!~ '{:!1}0 ]1.-f "l>!I ~'i'!Si ½,0 ]71 11 

711•ff'i'! !i'.r:f ½,7] 1IIJ,ljCotJ 2cf"J½ .::,cff.s!. "1%..-f1Jotl -1'-"1~ ~~.s!. ll,l'flcf. a:f 

ef,.1 "'.s!..:i'llsJ ~¾½ ~l•H 2cfsJ "1,.1'1! ·~,,1-~:i,f.>f •J's! .:;i.6'c-J;J- 1171109911" 

Oil A%'t! <>ii~ ,.1%~r:f. 

{I !a.'!! '<!'i'! ," .::, .l 3. 35.>l ~ ~nj .,,."" "<I "I ," "11 o I ;'.: 0 I 2 cf-'f,-.,o I D. L. ( , I 

4.0m, • f-'F-~ 15m, "l>!J~'i'! ½,oJ D.L.(-) 6.5m0 Jnj ?11," D.L.(-1 9.5m0 Jr:f. AJ 

711"ff'i'!~ D.L. (•I 0.6m, :l!f'l,'," :t,,U1]wff:l!f27f 6,3m, ';'7] II.4cls .::J.e]2 .!i!.'l/J!f 

"8'Jt 15° o].:;i tiffAl~,q~ 1 : lOOo]~}. 

1-- 15.0 -1~ 
~""J2.IE 

_:tLQ_ 
± • . • . .. •• .. 

8.0 . ,. . .. . • .. 6.0 . .. H;i;-a;, .. 
• • • . . . 

-9.5 

-t-ll "~-i/-~nf.>f •J's! .,,.~% 1171l"Si Oil"ilotl 711-t!'t! cff%½ 1JaJ..-l'i'! ".!711?~ 

h ~ 9.5 + 0.6 ~ 10.lm, "l>!ISI 1171l•H'i'! 0 1•QSI ½,0 1 h' ~ 6.5 + 0.6 ~ 7.lm, 
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1J;Jj]•ff\'! 0fi<II Af-"f Df¾E.7,Tf>eJ ~oJ d = 5.6m. ,:,j~J•ff,'!_Q_§..l/-!oJ <j"!] uf'f-7,Tf>eJ 

~oJ he= 3.4m0J -'flccf. 

2 . 
L,, ~ l.56x]l.1 = 202.74•. H,/L,, = 6.3/202.74 = 0.0311. h/L,, = 0.050 

§. ~]{1-'flcf. ¾zJ1tf.:;i-"f ;sJcffuf.:;i-!J: '1-•f7J ~J•H "1(3.23):,} "1(3.24),,,_ Af%~f 

cf. 

l.8K,H; : f
0 

>0.2 

min{(80Hu+B;h).B"'.a,H;,1.sK,H;) Lh <0.2 
II 

· -0 .. 18 

Ba = o.02s( 1:) e'°'M'' 
S1 = 0.52 e4.2tan0 

( (H)-11,0 ) 
/3m~x = max 0.92, 0.32 L:: e 2

.1tana 

( 
H ) o .. lR p; -0.052 L: e20tan''a 

s; = 0.63e3.8tancl 
--0 29 

s;.,, = max(l.65, 0.53(1:) . e'"'"') 

(3.23) 

(3.24) 

(3. 25) 

(3.26) 

~ ~% 0 ]-§-ti}oi ·Pr-2-]n}2~ "T-e-}7] -'f]t;flA1::: 1:1J-'jt;J -~4"711-?-~ 7-fl{!~}oiot tituJ 

1 h; = 10.J + 5 X 5.8 X lO0 = 10.4m 
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I.I 0 

1.05 

' t.00 
i 
i G.95 .. 

0.90 

0.85 

!m=t'1 

f1 
0.8 

_ 0.7 
• . .. ., 
~ 0.7 .. 

,., 

' 
s 

' 
s 

0.80 0.60 
0 0.02 O.Of 0.06 0.08 O IO 0.10 o.15 0.20 0.25 0.30 0.35 0.40 

N4~.•ili . N4~.-

= min(· 10.4 5.6 x (M)' a, 3xl0.4 5.6 ' 
~ min {0.314, 1.40) = 0.314 

2 X 5.6 ) 
8.0 

~'11 1/cosh (2.:h/L) l/"?iU.°. .::1.~ 3.47.s'..!/-Bl .,Z.~? 9.12-"1 °1 iU~ 0.847"1 

>aE..s'. a3 c: cf%2} '![OJ 711,U~cf. 

a3 = 1 -
1
7
0_\ X (1 - Q,847) = 0.892 
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o.so 

§ 
0.4S 

" 0.40 

1 0.35 

0.10,1---t- .,. 
••1---t-- 0.25 

0.20 

o.is G.I\ ., OM 0.25 0.30 •-~ •-~ 
All., w • 

.::i~ 3.47 l/cosh(2irh/L).e] -tl'l/£ 

l!f'IJ "/%2~ 71i-tl"f7J -l'l•H 'i'!s'! ~-£ 7li1!"f'1! cos /3 ~ 0.966oJ x!t>J "/% 

2-to ~• - 0. 75 x (1 t 0.96fi) x 8.0 ~ ll.8m~,;,,_ 711-tl'\:!t:f. 0 1 i:k,°, '1!71l•H'1!.0 • 

.£1f-f:i2-] ~o]oJ 0 .:s:, oj~ 7J¾1f!E...5:.,¥-Ei 71]{}:"IT}i:,i:! D.L. (+)12.4m7} -'flr:t. 51-J.Q.] 

7ll-tl~ 0 i%"f9 of"i"f~£ Jif'lJ7Jx~ J!J{f;;f',! cf%:zf "'cf. 

P1 - 0.983 X [0.920 + (0.966) 2 
X 0.314] X J.03 X 8.0 ~ 9.82tim' 

P, - 0.892 X 9.82 - 8.7fit!m' 

P, - 9.82 X ( I -- lt1) ~ 6.99tJm' 

P, ~ 0.983 X 0.920 X 0.892 X J.03 X 8.0 - 6.65tJm' 

'lfOfl"'i 7ll-tl~ ~21<.f 71".t't! .!!..,,_ 7 ;g.ei ~:4;:, sJ2-1;f7J .\'J•l .::i~ 3. 48:z} 

"',°_ ~"i"flii!- Af%~tf. '.J"'lo<f.i,..e] ½,0 ],e 7]¾'1!0!I t:j~ ~OJ£ ~',Ji;f9 \..f 

sfi.ff');ltf, "il>JJ.e] •JJif>!He ±nf.,;"'0 1 ~71 •IH1:0!I lIJ"'f>l.e] %',1-.e] i:k:' "Q"g,;,,_ 

"J~~r:f, 
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2 

.:1,J 3.48~ 'll~"'l.llc~ -'-1%-o-foj :,f),tl'H ~2<71 .:1'tl 3.49°!cf. >llc>il ~'1'!4' 

{JoJl;.J~ nf'l,'~ 107.4Ba!tjol2 -"1(3.4)~ Af%$foj 711,tltl: Sl,:1";! ~4'7114':C 

1,12£. {l_~ ~4-7fl-?2-J {J: 1.0232}, AJ~J{t ~}0J7} ~t:} . .=1.~ ~~ ll}~~~~ ~ 

Jflt;ff~oJJAi AJ-.5}§. 1}-zp~~ iE"~¾ .!i!_o]oj ll}~oJ 4~611 tl]Sff nfl-~ .3.7] u:ff~<>ll 

;,J~ "i-:1"11 7f'!7f;\'c ~•fl"'l~ -"l-'8.£ _',l_o!.:;i 9J.cf. 

711,tl't! %~-"12:C 5.8.5'. otl>lloJ!l<J :,j),tlt, ..);2} 71°1 -lf.£"1 hb:C 10.39a!tj 

o!l-f otl>ll :,j),tl~ 10. 4ap,1:: ±4' -,!~fl"'fel<1l"'i 711,tltl: it'll½ 'lf 4' 'IJ.t:f. ttfaf 

,.i 0 1-','-~ 711,tl~ %1L4'"'f~ "'lelotl ~•I OfZ!~ "f0 1~ _,,,_ 0 1711 't[cf. ~•flnf2e 

otl>ll :,f),tl..J;.g, 8.0m0 '1-I Ec!i'..:1,l~ ..J;~ 8.05.5'. %1L4'"'1~ :>ia!otl ~•l *1°171 

'/;I_ <>1 "'i 711 'H cf. 
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107.476i 

~!~~~.::;,.~1.::;,. 1.1203 

Ho'/Lo o.O§'fi:ia'·· 
h/LO 0.04983 

.::;,.~(hb) 10. 3898 

li\,!:!.I iII-:i1 5,795 

~Ofiil-.:il 8.04902 

iI1-Uil*(a1) 0.9'2042 

ll:/t1'~14,( a2l 0,31747 

iil-~"11.::;,.(aJ) 0. a33ci5 
iII-U~C!i.:il 1'2,46783 ' ' ' ' 
iII-~ :'.St-@.:il "° 
iII-UX~Ytt LO 

iIJ.':JY£(Pll 9.91455 

iII-UYS:(P2) 8.40613 

iII-UY!i(P3) 8,8'5418 

iI/-tHt!i(P4l 7.07414 

iil-~YS:.(Pul 6,59852 

iII-~ 95. 50974 

iil-i:l 9.~~ 49'2. 4019 
o,o,;,,_, 50.2389 o•~ 

~~'"-'I .'i'.\:!!~ j'!f02. 389:l I ' 

1If'l[71]4'c:: Bj_;;t"J ,'}~'<! '1!-;!oJ] ~2fi<fl-f of]"IJoJJ-'-1 C: Soll';', oJ%«foj JIJAJ{f 

~2}_£ "~_£=1~2-1 7·1l-t!.2f-::: Q../'.'{!-£.j ~roJ¾ ~~~t. 7};g- ~ *} 0 1::: ai£.I 71]{!.Q. 

_'?_ t.+e}~;L0-n:f 0}::: ~lt:ff3I}2£.i {f:o{J £.ji5J ~_Q_§_ ~~~-cl. 01 n~.::. ntiPJ.£ 

7'11-11611 .;l~~~ ~$J'~ T7-ll xlE...£. ?IH!!H n]-~7J.5:.::: l:l]:ii!.-~ ~ *l-01~ Ji!._~r:t. 

!Et! .U}'U2J ~t:ff~oJ::: ~.£..:J..~o{JA·J~ 7J¾Ttl_.g- 7]~_0_.£ 7,!]{!{t ~ ~ D.L. ,,,J 

-"-I ,1°1 E.5'. 0 l ~ 2 ;aJ «f '11 <>ii "ii -"-I 7ll 1! -4 "i ~ «I cf. 7.l i"c-<! £,.so .e£ir..:J. '\l oJI ,,_1 711 

c!'t:! ,1°1 of!>il71Hcl-"-I ;;;,l;!i'Xfc:: 11"1'<! ~% 'let 4' <Jlcf 

'-l ~ 11 '?l 5' 

~1J'(l5'oJJ cff•ff E!r,.:J.,!/~ A;!'!l«f?]ir. {fcf, ¾"1"1 •JJif"ilc:: .:;i.ac~-"-1 "I¾ 

~ oJ%«foj ?f•ff"l C: -"-l"ioJ] cff•J'6-f71] 't:!cf, ~ 0<f¾o] "1"J"foj ,1uj Jif"!o] "I] 
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~1J'1J_>e_c: "l"119-l ~% '.1 ';'!.£, Af'B.<>l)Ai9-J "ls:!~%. -1:!~~% 2el2 ><l'J 

;sjo<j<4,q '1j_>e_;, •J~r:I, ><l"J><l><l<4t "l"il "'i'B.<>l)Ai o<)'lf'lf<4 'ill ,;!{)~Al S-1% 

½ {j .';'_-,, I 2 A 1-"l "1 '1! <>ii Ai 9-1 >< I 'if 'if <4 '.1 7 I c:l',o<j 'il 9-j i>J %>< I >< l <4 ¾ '1l _>e_ ~ r:f _ 

<1!17-11-tl~ {I£~ "O"}~ zt tr!~(~~l)E-1 AJ1t! 1..ijnJ4 ~~ 7]¾~_2_.£. -qjc}. 

Zr ~~19-J ¾2J W ¾.,_d.'fJ~J2--] 711-'::!~0- 0~711.,,.J¾ J1trt':: ~~9-J Ai~o}r:} ~ "'J-¥-

9-J ¾2J ~ ¾1:J.'fl;.(l~ .:;i.·a'}':: 2}1°1 1Mjf.:~l-r:l-. A}~-¥-~ ~-'-J~%~~ ~'£1-¥- ~ 

~ ~J.2f~· ~011-1-i At~-¥- ,,qt;1.2.1 •ui..H~ J:JJ~~ ~ ~ <d~-.rr:: ~.Q_.£. ~r:t. 

~1l71H:l<>il 9-l•l ~¾'\':! ~\'!½ ~% 'ill \'!.£9-1 ~-\'- L z0J-',l-.2.-"'- -.12 -1:!-'2l/ 

%,'I o:l-\'-<>11 c: L 30J -',J-½ 71¾.2.-"'- t)cf_ 'l!'!! ~%½01 L 2°1 "'I-"'- '9 9;! ½ o:l-\'-<>11 

':: ~];\-Jl~l %i'!J% ~ 017] ~it.ff ~,~,~~ ~<5]2. Aij~£~ ~rtri -i-AJ zt ~tt!oJl t:ij 

•H ~¾'\':! ~'ct½ 7h\'-cJJ asU- ~'d-£01 L 2 ~ L 29-"'- £19;!g ~-\'- 7f'lltt >il"il>il 

-1:!½ '>!'ll'<!:'1!-2._s!_ ~cf_ Z) '<l\'!<>11 cff•H \'!.£ '1j_>e_t) ~~,£oj l_ZoJ-015'. £]9;!,a-

7a--'i'--ofl':: ~,~J¾CJoJl 9-Jtt ~~J.2.~!E..~ -~-7}AJ:7]7l -'i'-J-&}o:J ~];t-11~% ~,5]~ Aij~ 

£~ t!"·cl-. ~ ~'EJ-¥- Aii:;16l]Ai~l 0~¾0 1 1.2 O]iil£ !i:l9i..£- 1-9-oll':: ~"8'}12"2.-J 

~rl {!¾tt ~~ <tl~~o] 1. 2 ~ 1. 29.£. 5:1 sd ~ 73--9--0-n::: 1HHJ- ~l;;tJl~l,tl ~ ~ 

'll '<! \'! -2._s!_ ti cf_ 

71 c:l'.9-j 'iiJ%><1 •J><J o<J <4 °1 Af"i ><i \'! <>!)Ai 9-J "I 'lf 'lf "i !;'XI "1'i'! 'I g "ii-\'-<>11 C: "I 

'li"J"lg {ls,-,,f7J ¥-1"'1"1 >11"11~½ ~cff-Ol?-11-f "rt Af"'f% -'f-"11~ '¥·'.:1711"1"1 >H 

~£.t!cl-. ~ t1_AF)l7ll <{t{l_,£0 1 -¥-~~ 7<!--9--oJl':: 7Jit}7ijeJ.:g-1:j g {15~:tl-711-} ~~ 

7J--9--oJ1':: ~l~J~~ ~-6"]2 Afl7t:l£~ ~-c:}. .:J_i:!]2 At~-¥- ?.J{:!~%2-l ~.:~:hi0l -'f 

~~ 7i!~<>II:: Al.;J-¥- a)',{<>1qff~½ .i-.12 >ij'1j_>e_t)cl, 
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3.C].!:.2j "1'11.2} "J:,j~ ¥.~i>f:C: \'l.!!.-5'. 'll•i ~'l)Jl]{)-£ t!t:f. oj • j 'l,o{]-'-1 ufoj 

-,°_ 71){!i>f9J..!!.• ,j 'It*] ~3.e]E "1\'lof] <HJ 71){1.£ i>f7] -Y-l•i Jl]{l-'fl. :;:,£ 1!<J-.f 

'1l cf-&:,J- :;)-cf. 

"J*l ~3.i!J.!:.2j "f%.". "'11 • Jeoi . ..,0 J 3.8• Jtj .:iaJ:;i_ £i!l-.li!f"l:'. "1-'ll~ 

>!l ol] -1'-"1 ° l "/% -.f;a, ?! .!!.-5'. z,9--.f 7I tti1 l,'-ol] ~ =1 i!I-"' "-Y-1 -'11 "1 ¾"J :'. 4'% 2j ~ 

1. 3% Af%-.f"i Jll{)t!cf. 

"f¾ ~ B x h x I. 3 
= l] X 3.8 X 1.3 = 54,34 

.a}~71]~~ '-J:,:l ~3..~J~.Q.f- 8J~ ;::-: 0. 5°Juf ¥ 7ff~ BJ2j 7f J.L<;> .. nj ttJ2] ~l ~ o] ';:: 

2• ]tj 0 lc.f "o'*I {'<3.e].'s2j cf'lj.g. %0 J-.f;,fj -.f7I -Y-lt! 71-¥-~ ""'11½ -i-Ji>H "J:zi<>il 

0.Im2j "i-ll-~ -'j'9;!7] ttilii'-of] "J"il 1.!;7J 0 ]:C: "J:,j t) 7fl 0J I.9mojt::f. .::10l.2 -'J 

*I ~3i!].'s7f -'-l-'1:,J- 1t! 7.) 0 ]:C: 7.2m7f 5'j • j • f~Jl]?:C: 0.6°I '{!cf. • :fi'.f-'1 ~ 

-"'-'1l2j 'll '1: ot~7ll4i!- -i'-"l\'l t::f-&21 {{t::f. 

•j ifuf{!Al"c = 0.6 X 
7
1i2 + 0.5 X 

3
1} = 11.565 

"l>i"l • f-'\'-2j 7f¾<ll ,t~ '1J2j ..,oJ,;f"I 'll'll'"f>II ~l%'"lc: ?!.9.5'c Z!-'\'--.fE.£ 

oJ ,?.!--9--011-2 ~*l~1t;r:!9~ ~o] D.L. (+)2.7m-¥"f:i ~~]atJf ~oj.!i!_r:} ~~ ~,'.: D.L. 

I• )6. 47m7Jf"] 3. 77mol] 'll'1:itf'lJ-7J£ 6. 464~/ m 2 7f %'ll'"f>!I 4%,Ur:f. 

"I-"! ~ LO x 1.03 x 6.3 x cos 5 • x :i. 77 ~ 24.3704 

l!-%-£-£ "l¾<>!l • f~7ll4~ .g..-f"i itf"l.!!.-"' q1,; ~ 0 1 "1"1 ~J2j ,l.!!.sS 1-eol 

l!-%-£-£ 'i'-'"l\'l t::f g .1\ :;J-cf. 

~});fl- = 2~\~64 X 11.565 = 1.26 
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54.34 X -¥
':'i'r -l,- ~ -2-4-. 3_7_Q_4_x~3~-l=7~ ~ 6.51 

>fl-tl-'!:! tt%~2f ':'!.£~." 5'.f l_Z!;l.t:1 3.7] o:Jl~<>ll 7lllt -"ll"il-"11-1-!." "i~"lr:I. 

~l~ 7.:l.'e.'i'!<>ll cff{t ~% '.I ':'!.x.711-tl-£ E. .... .:i'\l.2. .... -tl½~I::: •J'll-£ -\l'll"I 

7] .... ~r:I. 7,) 3.50," .:i'!l 3.40~ lll<!jJl]-tl-£ al~"/'- "~117,:l.'e." ofl-lr.el ""l~I 

Pll-\r'<l ""l "il" Pll-\r~ -1'.! .JJ .-12 °1 Pll-\r ~ *l'"l~l DlHr "sl ~l 'l!" 2f "7.:l-"-'i'!" 71.$

c~ "sl~l'l!" ofl-lri!- -1'.!•..!j~ {l~o]c:I. 

• 
1!: 0.1 ----
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* {!EJ/iil-C<f 01~ L.}E.}Lff:::: ~.£..£ "'ti'.11-1~" D-lHT¾ 11~Jiil-7l ~tiff-ki:::: ~~-,'-] 7-11 

{!1t!1B~l ~~~ olel {!ajf<'.i}ofot t}:cl-. oJ:::: 711{}\:!~E-i ~Eff7l- ~~<5}.AJ U-£ •~ 

q.~ ctt1:1]iil-o:J ~tr~tt! 1¥!EH9-l ~r,i:!<>i]s~_ ~%~ 4- 9.L'I-~ ..:iL.0~ ~op:+_ 7.Jl"-J~ 

~2l 1ti°-?-J~J-?f¾2J~ Aj.£ --Jo]~-? 'lt_Q_oi 01 ~ 7.J]{.!-O-J-7J .$,Jiiff .:i:ff~6J] t:ff~ "d.EJJ 

½ .il.,'-o-fJ!I {:!cf_ AJ!<Jt- ~3.aJe •H~ 0 J0 .s'- "ojJ";:; {1°..!jo-f\'! •'ll 3.511-I :QoJ 

{l !a. '<ti'! -"1 ¾'l< :zj -"'-';l! !e. 711 {! 'ii! 2-f 7f 1..-f cf ,±cf_ 

:"--';~~~( 

r ~-, ,..,,,~;a.. 1.3 

'J ~Jil ,e~ 54, 34 

1 ~N A7W£\!!!~ 298.86999 
:1 ~~~ X :0:f;i[ ,·-· .... ~•s ,,.,. .. ", 

•:;t~--~~ 

47 

13: L 0.1 

• "'---

.:2'/l 3.51-"1 AJ!<j 'c!'c!<>i] Jf]{!;;l2.f:: 0 ] ,J\'!<>IJc: 7f>He<Jc: ~fej~J '1:H]~ L} 

Ej-Lff9;J._2 "I5""tl _9_~E ~ ~ q~j-Lij7] -1-l"i;ff oj 1Jo-l] nj-~~2~ 07} .iV,1£]oj 9,J 

-c} . .::12]2 "-J~l ~1?:!~ ~oJ 11~,.Q.-.£ ~t>ff;;,:J ~3.c)E'fL~ ~ 4- :U.s:.~ ~j-9.t.Q.. 

oi \l~?;Jl{!~ ~~1tl_~7j- -¥-o:J5Ht:J-, ~~1~1~"6- 2J,':'_ 6J~,-q {iEJj'fl_ ~»1,l-&- "¾}7'11 
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->OT-

i,,jrr Th-t- fy lloov 'E [l,r 'j'.l~f;,-1,, -Ii' 1½%{Y lo ts, {2 l.ele o ~lio½ I,c lo ln{,{3 

{, lob;,,'b{rr 8.%{Y ~llo,'lc .. !,,¾ .. '{'.li,. [olz tcES 'E [l,r {Lj-cj,: r [<,t,,j,~ [o 

i~lk t-9at:zf?-TT> t-o!Yll-o~ lo ~2-dr ~.!tll-o wio~ .. [Q.&,. .. ~FQ~ tozs·£ ~r 

I,, ft -;; el: i>c ll> lo fy [lo ii, fr "[;, E i,c 1,,-,'',- ZS '£ fl, L 

~ 

.a 

'{::ii,G-1"' 1<lo klioiil,Lien' li,j.eJ,,Fo j;,jn [lo{R ij'\{3{, lio1'\, .. !,aft .. "l<iolz-., 

l>c loll,ie, H>{o r J-cii,ie>B-11< 20/£ 111-b- [L{.e-t- ¾~li<Rclo -Ecli< ~1e{ri,, Fo lo 

•j'.li,; iol>: -lozs 'E [l,r idl.ek>R ~ .. idsi'/z .. [o"l-[lo li-1<> lo"s-lio .. II<!,, .. kH•t..

ltl.e'G-11< ~~CS"j;, lt ¾&-!>: fyl)ojl, lo 2n[ol/,2/,'. ;')/,[¥ 3(21=~ lr1'v 

·1:1r..fi'i£ lot~ Ft>e lots-¾11£-a tc~ "iil>n 11, ,".¾ Ioli<!,, l/o%1o I>'¾ 

'j:ii,[<,i'c {ol\, [oiil,Lien' ¾ft Thi>cl<- Thk'•R [lo .. ¾-[e. .. "l-[lol-b-1.e lo-!l-llo .,i,:s' 



..!2/, .::l'!] 3. 51.ej 'i°'\'!¾•J 7-:!2/, of~Jil?, .'i'.'1'!.!e. ~.el sfli ::iaJ.:;.t 't}'i)J!J?7f 

:it.s'. 1..fEf1.-ffoj;,,J 9,l,cl. 

0 l 7-:! 21-::: '>!oJI "' -'i'-~ "'2) £f 'll "' .-f oj 't! 'il Ji] AJoJI '1±'1! 'l:! .'i'. 2 -<f .li.7f :it.s'. 

LfEf1.-H oJ '9 J.!%-<f 71 JI] ~'l:! 4l %-/l- Ef ~•I 7J oJJ off+ '1! eJ-&ft:I. "f §·-<f c: .":.s'. 7 "1 

2-J 1..ff4'-~ .£.-t:· ~~-£ ~ ~.fl.7}- ~..Q..i..}- ll£.:J..~ojj),i -'MSL{!- ;i.}.~-~ <?.J~lj!-~2-}

~~-¥,~~ oJ%0il lfl~J1'l71] ~~o-]~ 0 ]: ~t:J-. ~ ~.5:..:11:'f-~ XJf, i~ s!.2J...1. 

.::1'11~ -"!% <f%~f"1 J.f%-<foJJ711 'l'!•l•l.2 'i,l~ 'il-"-~ ·f'r-"f -'i'-"B"i'.Ucf. 

l:IJ2j~ .£Yl!: r:.J-% {I~~Cfl t:H~! 7-f]{l~ 1:1].;i1_-B-}-7j -$-/.-;H .:i Lij%-;;- ~c]-&}-~ 

t:f%2/ '>)cf. nf"l-°1 "1%'11-!-lc:: "J;;,J-<i\'! D.L. (•)0.7moJJ_,., AJJ!J•ff\'!AJJ.OH 111 
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'll D.L. (•)6.47m7,7f><l 0 ltl. • f~"il"?c: •.J-21.9.f -'-f,!,j,°_ 0.6°1"1 -'-1"'1:zf -'-l"l.°. 0.8 

0 1 -"]7] 1Ilil.':ofl ~s'-\'!ofl;,J '!l;;lc• f~:>114'~ -';'-1'f7] ~l•H zt "1:\'!21 'll~ 7el 0 l~ -';'

i;foj "ii {!1'f \'! cf g :zf ~cf. 

• f~"il"? ~ 0.8 x 1
7i_t + 0.6 x A.02 = 0. 729 

"t"i = J.0 X J.03 X 6.3 X COS 5 • X 5.77 ~ 37.2991 

uf"j5'.•i1) E ~ 37.2991 X 5 ·J7 = 107.608 

><f¾,", 'ct*],"-3-•I-"-, •,J-21 27H .:la] 2 •J:,J -'-1°121 -'-1"'9 .2.!ac 1.-f-'j'-oj ><] • j -'-J*l 

,'l-3-a]E- 'l-71lc: ~lofl-'-i -i'~ 54.341"0 ]cf, 'i,'21 27121 'I-J!l.9.f .:l -'-1°121 -'-1"'921 

'I- ,11 ~ _c;,.o-f 7] ~I •ff zt "1:\'! 21 1/-.!!l .>I '<! ~I >11-"l ¾'!,'% '>!0 1° l ~cl. 5'. •I "i af .>,J ,a 

>ilc>tl ~ >ii ofl -¥-"I 0 1 "f %1'1::: ~ .2.!ac TI-'f' ..-17] 1III l.':ofl •J 2121 '<! ~I >11-"l ¾"o' .°. 1. 3 . 

.,_f,!,j,°_ 1.0o]'j'!cf. ttf•l-'-i 01¥21 ><I¾.°. cf%:zf 'sfCI. 

•J21><f¾ ~ 2 X 2.0 X 2.0 X J.3 = lQ,1 

•,J-21 .,_1°121 -'-f"J><f¾ = 7.2 X 2.0 X 1.0 = 14.40 

7,JS:.\'!'°~ A*= 54.34 + 10.4 + 14.4 = 79.11 

Z-J- TJ-1?1~ -2..~.s::: ~~§.. ~S'..l x£q.iE: 11. lotlAi zt tJlB~I ¥-711¾1:J.2.f x.±}Jf~ 

1111flAi ~-&ttt! '{:!r:t. AJ:J:]~3.a]§.., ~3fl~ t:1J1], t:1J:zl A}o] ,q~, t-fliifl4 1a1J:zl ~.£. 

.£. £1{11§.~ 711--8-~ ~:it~ ct%2'- ~r:t. 

"li' E'-'lliE = 54.34x(lI.l-5.5) + 7.Zx(lI.1-0.9) + 
1Q.4X (lJ.! -5.5) + 7,2X (JJ.] - JO.)) 

-- 443.18 
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'1u! ~-'io½i'c -'I¾ 'i'_'i')F.~ nf<, 'i'.'l').'e.-"' 1.-f~ {toJoj oJ ~," ].2oJAJoJ ,cjoj 

o) ~lei. 

79. 14 
37.2991 x o. 729 ~ 1.55 

14if{_"5~ ~ 4. 12 

~19-1 ofiofl t:ff~ ~£.:J.~9-1 'll:117110~ '6-}o:j B]_d.~}:.i.}. -?-~i J.ff.£ ",g~~- U-t~ 

% :>1l1l-o-fojo) -o-fuj 0 1 '.: i',l 3. 42"1I •» 0J'\'!cl. "-i'-~l'l- ;>fJlc" feJ"il"i •H 0J <cf'c! 

E-l s+E~ {1'1~,ts-}1?! {!~~{! 11~~ ""! 0 1 -5"}~~-Q.£ 1t!~}..2 "~-9-l~" o-l]-fr~ {:!!Uf 

tt Jjt- "Aff-11" ~of] "of]"~ Tg1;"l_ .:J.'t:i 3. 54-2-} ~ 01 -'tP::}. 

tfl;ijj ~2 2 

l!:l~I ::±¥lilll~g~ I 3 
t:11t11 -g-;g 5.2 

'il~I A1t.fS'.':!11.S. 53.04 
?'it~ X :If.IE ('"'""0,9 ""-' 
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.:J.\'l 3,54<>ll:C: lif;aj "1%~,?,l7f Bf',]oj i..fofi..fuj •flcJ .5'.~£ ~ 0 1 -¥-:'"'I 0 

.ll:!a. "l '!! £1 uj •J:,j ~ >fl'>! o I ~ 3. el E o] 7] TIii ~Oil "'Io] :11 "'l -2..s'. Lf Ef '(!t:f. .:J. ej 

2 ~•l<\- •J:,J,e '<!"1711{!~ 'f- 't!~fl0]7] Till~<>ll "(2)"7f 0 1 '<!'i'!cfl-'/-<>ll .ll:7]"19i 

t:f. 'i!-1-l"il"l¾"J,". "J.3".2..5'. ½•f:'. ?I:£ LfEfcffuj ¾•J 'll £~£~ ?t.r. -1-l<>ll 

A-j ;i]{!~ ~):1} {!tl -=:2.C]-2 oJ i::J~2.] 1f-711 ¾AJ2.j x~R~ D. 9'i] ii ~ -? 91 

cf. 

:- 10.15"- £sf;" ?t½ LfEf\]cf. "½"I" 'ii~ 7]Ef •J->i-~~ ?l;.5'. '>l<>ll,., 711{1:tf 

-{f:7--}- U]2iiti°i1 oJ ~,.q ~t:1}ii ii ~ 4' 9.ltl_ 

~~I 8"~1ji~ i§-a;f l.3 

!;!'!~ii -S'ef 5.2 

~~11 A-jt,i-5'.~5. 5.2 

~~~ x Ztll 10. 1 

-!09-
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~.'e.'i'!2) nf><I"/ 'il'i'!'1.! "J:,j -<1°121 -<l"'i<>il cff{t ½"I 7.i:if7f :i,;J 3. 56°lt:f 

,,q~ 't!-i;1¾ -=jLAJ,alt: ~~~ "-=;2-1¾ ¾f_if" -~olJAi {'l_tcJj~ ttJl {!~--11 'tt;"Ai ~ ~~~ 

t:iJ-~J..Q_.£. o]-T-o-]~of t!-C}. ~ t!- ~..Q..£-11-~ li!~ i..ff2-] A]7'fJliJ-~JoJ7il..} 4]:AJ.7'11 uJ 

iiJ..Q_Jr..~ oj~oj~of A}¾ 1}1 _!r_~F.~ {to] ¾B}E-71] £Jo:j oj ~ £~ 1tiIB.E.I ~--9-

<>il.'r. •ffcJ'{:!cf. ",ff~" 'lt<>JI '-1"'1°171 ~H'-<>il "ofi...J.2.";a -;:!•..!JS-f'i'! :i,;J:,f '>/ol cJ 

'l'! 21 "Io I -'/'~"'I .2.5'. Jl-<I £1 oj O I <>ii cff {t 'il ~I >ii "l ¾"J :'. "'-5'., ,'! o I 'l!o I 'll -'I 7ll 

'\':! cf. 

':ti~ ~.2. 4 

':1:17<!1 ~~l~l<SlB~ 1.0 
~~I~;,;, 14.4 

~ki Af~J-.'i''1;!~ 80.04 
::51"~{!1 ~-~.H. 1···-- '5."!\ 

-- /JO-



i>fl"J 7,l'E.'l'\ -?-I -"'-:': '<!:'1'!0!1 cfl~ ><I¾ 'll £'1'\.!e.71 7111!!<1'1'! "7,l'E.'1'!" oJlir~ 

1! '\!!i>f9 :tl:%:zf ~£~-& 7111]:~r:f. "7,l 'E.'l'\" !!Jliril- i,c!"-'l'\ "'ll "1" ,go] \..f cf \..f 

2 97]0!] 7,l!.'.'l'\ofl 'll~ 'i!'l'\:zf .:J. ofell '<!:'l'l.sJ 'lJ<!\':,/ 0 ],1!- Jl.sj Lfl.§-cfl!;'c 'll'°1"1 

'cl '\':[cf. "J:zJ.sj :,Jo]-e, 2m0 ]2 1f- Jfl.sj "J:,j7f 9.17] ttll~oJI ,'1-3.a]."'-9} Af-'<j.sj 7,l 

o]::: 4m71 !<J"i 7J'l''IJ <'l¾-1'\- O.lm u:Jl~oj] Af"l:zf Af-oj Af0 ].sj :,1°]::: 7.2m7f 'fl 

r:}. oj A}li~ o]%~l°'l D:_£.::J..~..': "~}¾"g.j oij~J ;~,t_li.~ A}%~}2 ~~~ "!-7.,loJ 

oJI cfl~ 'll-il: of~7114'~ c;,.-.1711 .\'!cf. "J"1 'il'l'\oflAi.sJ V:17.l!.'.~ -?-I~ "0J"1" 

"-J 'JI .:J. '!l 'ii,': .:J. '!l 3. 57 :zf ~LI. ,l'l'\ .sJ 7111!0 I '? '\!! !<J 'l'\ •l "J '<!:'cl .sJ -"I O I ~ 

-"I of] Ai ;:]-"I 'E ~ -?-'!1-"'i 2..£ •11'12 ~1"1 "I% 'll -?-1 'E-e -"'-~§ 'll -& '1-1-"l ~ .I!. '1'! 

"7,l!.'.'l'\" !!Jlir.sJ 1!•tA]7]~ 1~ '? 'lJtf. 0 ]"11 "'lJ<>j" "i/.sJ "~'1!" !IJ]ir~ -'f'C: 

'cl ~.5:. 'll :tl:-'ii- 7111J:ol 4''\!!'\':!tl. 

I 
:i 
:I 
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>J:zl '1)\'lo{JAiE.) 'ti~'{J.'f.2.j *"It .:J.'I] 3. 580'} >[O) 'flrf. "½"I" *Joj) \..fEf 

0 'fut~t 'lloJl,.i >il,;!'11 ..t2f aJ.;;i.'lf i.ll %'ll1! iU'lJ g 'l!7il 'flr:f. "'il-'i'.\'!" oJl-\r 

~ AJ$~~}7l 1.!oJl::: iti:c:,.q 11}~ 711-'J¾ ~A-j ";i,)~,q?'=j JI}~2} -2..~§. -=re]2 .£~ 

-5. ~ 611 t:ff t!: 1:1 &fi" E..£.:t 111°1 ?,!-2 9J. o-i oF -t!r.}. ~-_;(H 2-] .fl £1B oil A-j 21 ~it.~ 

~+Jr..9..1 A}¾ '31 A}¾ .£.~§.,e zj- ~r;,:!1M.~- 71]{}~ ~g 0J%~}<:ii ~~t!: <?'!{l¾ 

'?~~ -=f .fl.2.1E ~19.l .2..~ TJ:1{!oJ] r:.fftH ~{}g {!, ~~qojc}. 9-!~ ~ r:}~ {I.£ 

\'!O] 9,l-2_\'l ~)ojj 7),;;.tf >J'IJ:z1- uf~7fc<j2.j 21-'lJ-£ 7j-'j 'ti~~.'f.2.j ;,jJ,;\,'.; -of\'J 

'flr:f. ," <>11:C ~_sS_q'i_oJ f' 7ij0]O.sc oj7)Ai ~%2f ~.x.oJJ tfft! 'il-"-:C ¾~-f:!lf. 

ITf~ ''° • f..',,* £.,1-{£7'114- :,· .,,, 37.29905 79.14 
C 

0, 72857 1.54586 

~!<. I 07, 60776 443, 18398 4.11851 

~:L~~ X :!:f.H II I 
y "* 0.7 I 

I• 

., 

/ 

/ 

t:f,':oJl·E ).1-"l 'rE.! >i{i~%oJ) tff•R 7]½•171.sc ~r:I. 7!1).1"11 1J.! f','3"112.] Af 

"l-¥-:C sj{!~%:z1- l!]-lif-"j2.j ¾'ll'oJI tff•flAi ~s<.•ff 0 ) o-fuf ~%oJI i:ij~ '<!1/-l:i'e.:C 
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•Jeff .I\- B] i.t'l'!-£ % 'Of~ 5'- :C 'l'! <>!I cfl "fl Aj "ii o) 1!cf. .::1 el '-I Af"'i-'1--"l "11! '!!% 'l'! 

~ ~'fJ,¥- ~'a 3J~~ ~oJlk! A~-¥- ,q~~ 3Jt.H4 up~~ 1:1~ <tl.~'8-l-t: IB 0 l 

7f'l/ '}J"f'OfE-5'_ 0 1 'l'!Of] cj1! tl'J'_7f %?!- o]-','-oj~cf. 0 ] "<!-1'--"l '<!1l71l<?c: 1.2 

o]AJ.Q.5'_ •Jo) 1!cf. 

ll,s'_ 7'1J 711-U-£ t!¾'Of7] ~•i 'cl;,] "11!'!!%-"l 711-tl-£ 1!Cf, Jif"'!-"l "1%'/l 

~I c: "l>l"lOfl cff1! -'1-'£-0fl't! •ff',,'"171 u:Jl-li':Ofl ~Of]Aj -'i'-1! '11-£ Af%1!cf. "r 

4"J ~ ).0 X 1.03 X 6.3 X COS 5 'X 5.77 - 37.2991 

o] "12 • f1f71l<?c: Af"'l'l'! 0]7] u:Jl-li':Ofl 0.8°] 'Ejcf. '!!% :'<jAfz/.". 9]•l;'\- "J:,j 'Cf 

-of'{!-"J ,ef.lf.7f (-0.1, 0.7) 0]2 1.jJ•J«;- Af\'l .,C~-"J ,ef.lf.c: (30.85, -10.2) 0JE-'i'_ 

o]~ o]-§--Ofoj l/% :'<jAf.zj-~ 711-U1!cf. 

'!}-,;- ?JA}zj ~ tan -t O. 7 + 10·2 ~ 19.40 ' 
30.85 + 0.1 

,f'l'I_ "l"il-"l o<f¾.". ~Of]A1 -'i'-1! -¥--!E-oJ-"JOfl Af'l'[ ~-"l Af"'IOfl cff1! o<f¾-£ -,' 

-O)ojo) 1!cf. ~<>!IA1 -'i'-1! "l>!l-"l % o<f¾~ 79. 140]2 Af'l'[ ~1-"l Af"'IOfl cff1! o<f 

¾.". cf%2f ~cf. 

~%'l'!Ofl -"11! Af"'l"I¾ - ( 1.9 r 3.4 X 1.0 + 14.6; 10.9 ) X 1.0 

- 82.22 

ttfaf;,j 1Af\'l ~1-"l ½"l¾-."c 161,36°] 'Ejcf. o]5'_-'/-1'f Af'l'!l!%0fl tff1! '<!'l/7ll-tl 

.". cf%2f ~cf. 

W C?S 0 ---:: __ .p_~in 0 x o}~ ;zj] 7"' 
Wsm8+Pcos0 -· 

161.36 cosl9.40 • - 37 .2991 sinl9.40 
161.36 sinl9.40 "+ 37.2991 cosl9.40 

1.26 

X Q,8 

7ll -U 'E! "11! l!%-£,", I. Z!;l_ cf =17] ttil-li':Ofl 71/41! "il"il"il ~ ,°_ "l ~'"I cf. 

n§_..::J..~~ o]%~ ~{!~%~ 7.jj{!:'8"}-o,f ~]~ ~2}-9.} Bl.2~}7]§. {tc}. oJ ~ 

1-]tH .. ~~~ sf.it" ~o{JAi A}~,¥-2-J 7JA}'?l,% s~f-'8'8"i-t: ~~9-1 ~~~ ~1Hl BJ 
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t;Jsi_j ~A-lt:H~ {"fF.Jliil2 "<tl~~lit" nlHr~ ~cl iil~l oJlif~ "~'iilf-%"-g. {!F.Jlii'} 

\'I 2'/l 3.59~ ~ 0
] "'lJ"l" 'i,'0 ) 1..}Ef'Jt:f. "Js:il/%t. -'f'i'!~"i]ofl tHf .Cl'/l 0 ] 

1..fEf1..fc: ~ 0 1 °1%<>!1 '{j_e]i5f7I c:1!~611 ""i'<H~-lc" llil-\r~ "~•fl2'\'l" llil-\r½ s:i•Jj 

'5foj 11\'I~ .:J.'t)~ ~±~t:f. 

44-4J 

"'11~" *JD!l 1.-ij;,J~ n].Jit~ oi?Jtt -9--~!it!~~ "36"g '1J~ii'}-;-,_ ~{1~-'ci<~l ;J¾ 

'""I~* "13"...2.. oJ;,:l?J}rl -1..,J-::1 l_.lAJ "oJ;c,;l" ;a:J.ol "tj.<'l)'' n.JJ'--_2_ >.JF.il•f<c-.:J ,n •- '----'-"'-- 2 lcl"'ii..:. ..... 1--<--....>.:.. r t::1"4 l">·'-1 -...,'----' u1r1,----, ,·(·7'-',__ --1 

74]-8:-&l-.7ll-t "?<>-I~! ~~E. ~DJ] cfl~ £i:tJ]t:C~ n~.:1~ ,.t.Joj]A]t:- '1J7l] AJ-}l'-f~r:l-. 

~~ ~ Il.£.7BJ,': "left!- ~"Tt"~t!" ~Eij9-j rJtt:!E~ .A}*~ .1r.~Lf='-~ ~ii']-7] -'t]tH 
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" -'/-'fc ~ ,t .lf." "JoJl-"l 11 ¾ ,tl "I ;;I 'i'! 5'l ui O l :: ,._ 1% "I '1J '!t Ofl ,._, a H -I'- 'l'! el ~ 7 l ~ 

oJ 'i'\t:I. 

~'I 9-'?-I~~ ~iii' 1.0 

tl'liil -g~ "·" ,;;, 161.36 

'"~ '37.29~ 

~ti ~·Al-zr 19.40129 

[I flt)!! * 08 

!>It! I!"~· r--r:rss1e 

j 

.:i'%! 3.60,"_ oJl"11oJI cff"I:! '),tl~%21 ½"i 0 loj "fr"i" ~oJl::C ;.pj-lj!- "1•ll'l 

~121 ;,f% ·:'!' of1..]ef .sj,tl~% ;,f]{!oJI 'ilJl.~ "i.li. 'l! ;;t:,.f71 H.5'- l..fcf'-1 9.ft:I. 

!Et!" .::iiv:J~ ,q~--¥- ~,.q~ ~l~ ,q~ le:~-£ -"r'~~-2..~- ~<5ff 0 1 ia~oJl r.ff~~ 711 

{!o] oJ.!r-o-JJ:tg_~ ~i'.Ju,J ~ 430] 7]¾~ ~-¾ ~ 4- 91:: jr_).]7} ~o-J9lr:}. 

"¾"!" '!t---i "l-"-i> ~Ofl 711,;!~ 1'1"-1--"l "]2-ofl'l 7-1°1 %'lit!: :,J:'ll;;; 'l! 4' 

9.[_:;i "\ ,"_ c>fo I ::C % 1L ¾;,foJI ---i "11 7;!-'c.'a'. Ec.£.:l •J---i 1, "-I 71 !IX} 'lJ 'll -Of t:f. 
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i"c ~oJl;.ic: 'l!'ll;,11!~ cflJF•Jq! ¾'1-'J Jll{:!'ll¾ .;..,;.",/71-'J ~l"loJl <Hlt 'i'

~•ij,!,j E..£.:i,!1-£ cf"','71.5'. ~lcf. ,:J'lf;.J-jj,':_ {i"-t~ >'.f-l'l- 'Fe: * 7.Jjol *'f{ic,f 

::: ~l~AJ1l~ w~rn=t -Y-~"a~..Q...£;:: ¾:af61, ~w~~. :~Jn!.~. ~1l!. -¥-~2.~ 

%OJ 9.J.t}. ¾~~~ -i1-S.~oJl 7ttfl.xJ::: ~~'l! ~~. -t-U %2-l ~~Oll tf&}o:j A} 

¾21 7 • f~"l<>fl ~•H;.i "• °J-8"fc: 'i'-~.5'. "1'11°1 {'12{f 1-'i'-oJI ~.5'. ,<,f-§-t!cl 

I. -jj:,f~'{!~ ~~ 

1l q1 ;.1 -ll ~ -ll "i -!if "121 >'.f-l'l-'li' ~ * ,fthfl. Ill!'!~ \'! ~f. .,.,_,n AJ ~ ¾i'-"ll ,iJ 

4"0] %~ .:,_7_af-.5}o:f Tf.£.~ ~~ii}_?_ 7jAJ, iluit A]~, clfl.f-A] Jg-E'~ 7.}'?1::f:{!2} 

{:!"-t~ 'l!'ll W oJ'll~ -§-oJsc. W .,.,_,,,...,_'b'2f~I 'c!7ll~ 2aJo-l"1 •H"i"l711 -,'lcf. 

1J 'll A]-'J ~l •H ci<J 7ll-'! 0 1 ~ 'li "1 \'1 7·'?-.-l'l-~ AJ 7ll~ ~ lt ~.z!-£ ~ 'li 1'1711 'fl cf_ 9 

7l<>flc: oJ¾~.z!. •VJ~.z!. o<l'lis . .z!. ,ff.ii.. 7JEl.5'. 'i'--it.S-foj ~'l!tfcf. 

oJ-§-it,.z!oJJc: ;,jJ~7JoJ. >fl'14'1l. • f'i'-!,,oJ. oJJolE.:" -"; 'J.l ;;j;.f. AJ,ij.S-f¾. 

JlJ{:!~~ •H"I. 'tl"-tE1 'iJqf4i'x W 7-!'ll<!JoJ <H"J-'ilr:f 7ll'1 7J 0 lc: •H-'l'lloJI ~•H 

~~xju:j 711~-?-11.':. r.ffAJ{i~2.J ~"Cfl~"?ofi o:f%-?th'.} 7H} ~_Q_2r._ 1HJ-r:}. °'17] 

Ai ;:: cfl ,...d--'d 14 .:)~ ~--t--3- 2. 5m2r.. ~ irt_:;:i o:f %"?1l O. Sm ~ c~ {! 7 l ~4-~ fi} 3m~ 7s 

tl"t:}. o}f~o]-t: ~7f]?sR't!oJJ o:f%~o]"ffi" cj~ ~..<?.._'i'!_ Jf: 3. 7~ .E¾_Q_.5:. "it!r:t. lj 

o]-"J.::1:.-~], :11}~ ~ ;.;(]~'}1'8"}~ .:;J.cij?i}o:jo~ ~ j:-°1)hf~ o]1J~ **<51 .:;iajt,}0,i ~ 

>fl'.'!~} ' Z:~+ 3m oJ~ ' &_?;} 3m o]~ 
.. 

r.fl36{1_~ ;,jJ {:! 'll 
-ll7ll•H'I'! • (0.5m~l.5m) -ll7lJ•H'I'! • (l. Om-·2. Om) 
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~ t:fl A] 1;1!-l;lt ""i - l!J.804~/-"a lc!Ju] E1 

~J:: A]J;ltl;l}tj = 1.~/ajtlJ-a]E1 

**,rt-~ ~1.}o}~-oj] i:~t!- <:l-'i' 
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