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il..s...I"I..I$ osi~ ~1...:...o..,..,....,.»oJ ox, ~..,..Li ron , l; <soJ'J~iil..,..s...)oJ-fY

f - ) ~ ;..l.:"I)~

~;I.l.il.:..."I....-:~1...:,)L,.>~),.•slR,~L.jl ~4 s~,~~,,;.4 s~,,;.;.;1~I ,t",.;.", .•. "..IS s'),(1

,~,.:.~t-.ul.;.,> j-li

.-\':'4 "',,1.....;••.•........•.•,li.. ),'~~ 1.2 .l.>.L J,il .•> S~'},i <:"'L.,... •.•,It-' •.•.;..;S ......•.•,u.. ('I'

j-li ~)-\;l.:...,,' ....-:)I...:,~....:, o~l", ~t"..;. ,L, ..•.•..:..iUo .1,4 J.ol5" cS~,.;.; ,,;.,> L ~,}L..;')~(1"

.-\':'4 J,J 27 J,il ••.•..,,-,",,,,,-L •.»~-29 ..sL.", )'" ,,;.~>

~).l.il.:...,,' ....-:).:. ~.......:,.",b )1.,-:.oiU,..•.•..:..iUo .1.>.4..r'G- j,)L,)~ ..st"'0":-' U"", )'" (f

"""':'LJ,:; 27 J,il ••.•..,,-,",,,,;-1.••••~)'" -18 ..sL.",)", ,,;.'''" jli

e" ""':""';1 ~ oJ~lS" U# ~ ,0""':' .",1.:>uL.:.;~,s ..;,~ ,)!,) ..;s...:. Jl..>il u>1"Jo)~ _i A

f ~~ lS" )".i ~

"

~ ~,,~t~"- ---'I~r
p" ---

,,

/; .•~hi..)",.r-~'.,r:.:;(r
,,;.,> ..•J,k ),:-.-. t, ..s),~~ .,r:.:; (r

,,;.,> .,),k )''''-'' j' "',~ ~ '-:..;.:; (f

..sL..>.;IJ,.1> ."fl .A , V C" i' ..slA",",!)~ l; ...,J,....... ..s'"s:..... i""':' ..s.,..;.I)~ ..su...,..Ui)'" _n,

..slA)Y'-"jl ..s... .J'" "" •.••.• 1)oJj~~ )'" u~I.}'!,j e L..:.J,i,..•••.,""':'1.;~ 6 A,.! ..s..,..;"I)~
°.,;;.."",11"..s...oJy )!.j .}'!,oJlA",jl ..s...I"'..I$""! '..s""-'1)~...sL..>.;I~ ....-'-'

(F.-360 MPa ,.: =2><10'MPa)

30 mm (f 64 mm (1" 52 mm (r 44 mOl (I

)!.~li..ojl..s...I"'..I$ A4'lO e" jl ••.•.•~ 25 U"""""'"w ""! ~ ..,!.Jw:,,;~<s,,.J J.II .•••••.-f.
f.,;;.."",l.}'!,)

0-',.,...,J.,S 257 (I

.:,.;,....,J.,S 270 (r

.,:,;,,.;,45" 334 (1"

0-'"",1S 205 (f
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..s:.>1<,S\.1'I.(c) '-"""""!)~~j!)"" jl to,.,.> ,rs'1...,.. ')'..1 J$...:.)~G..•••• o~b Ww.J..,..li)'" -1'1

.::..L.ljJl..,..I-I]!,.;..j~ ~)'" I~ <,S'-"~)~~..,..li wl"","'1 W\~ 1) ),s',;""..,..1J

~.::......1 ,;...5.t"'; )!..1.1'I.",u.. .1' ...5.t1"1....s "'1 ,~~ •.•.••.1)0 1~ <,S'-"~)~

160 mm (\

IPE300

IP8360 " IP8360

360 mm (Y

)'-" ('I"

300 mm (1'

10 rom (f

21 rom ('I"

41mm(Y

••.~2000mm'

••.~200()mm'

)'" ,,,}'" )l.,i ql._4 kNlm 0""; .1)~ , QI)"'9 Iu"'lim 0"')'" )~ .:;...;.;; )!..1J$...:. ,,"u.... \.:.,.>...5.t - H

I".1'J ~"; •.~~d"""......:.~A=2000mml \.:.,.>";~, ";li~ ,..;. ~ ~.;' ~)"...

\.:.,.> w.1, .1ll (E"'2 x 10' MI'a) ~.::......I,;...5.t"'; )!.; 'y'-",u.. .11..s...I"I..tJ'"'1 .::..:>.1- I"~ WI

(~,..:.#.J~

16 mm (\

k -' ~.::..)~ 1"1.lS <,S",'J~ <,S'-"0;I- <,S1r.-1 )'" -1''1"

jI -".4 '..r--'" ,:.),...."'t ~ S '"'J,i .:.\...k.i, .:,,,1..,,:;.L.'L..~l...> I 0~ 'J4 )'" (\

'''',..:. .",1..0::-1 .,......~ , ••.s:.:.... J"~ S \.•..,.\a. , <.5'"'J,; s lJr,j>1S

t.., "-;,..:.J....:..., ;I,;.;,~ <ft-'j S,) •••.L "";''':'.r''''''''''' "'t..j tli;))", .•.,..,s~.:..1.....W (Y

,,,,,;,.:. .,.....;..;.'" )15 ..sl.: t.. •..•G.)1S y... )'")L,J

jlj>1S , ,:,.,,1..,,:; .:"..,.....:......1r;'J '<.5",'J,; s\ ••j>1S 4 01 )'1.lJ,i; , ,:,.,,1..,,:; 0"'.'1 'JL. )'" ('I"

_~ ....-1 ~ ; 1 )'" ..s '"'l',; j>1S l:i "',.:. .",1..0::-1 "'tL:... ",I,~ 4. ..,.,::- .:..\....hi

, ~ ",-}",,,-,,,,-".L.jL. ..:..,)'1.;,•.•••.'?---'" .jL. ..s,) }' ..s,.}... ,~)",.,.......;1 J.,J (1'
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,J,~I,J;,..;,J J".j ..sl,o,•••••.?' jl ~1"1...sAWSJ;,; ""! l,o,,J,~1 ..s"-'!~,.. ,;,J _1'11

~.::......l~ £6013

.,J~ )L,.;.:>-IA.C t,;.;1 .0..;1,;•..•••0'-1.;"" t,; (I

.,,--,1 .,JLi.:....1 J.u ~I _ ..:..."-'<s}.C.:,,~~, ),J .hi-' ,J,y..SJ' ,j-!.' (r

.~I t~;"r--~L....r ~;,J.,S6000,J,~I,j-!.I.r..:.s .:....,~(,.-

......:.L•..•••~1 ),J" ,J'J;SJI ,j-!.l ..;-:.'"' t,; ('I'

:-'!.~~ ..sl,o,..;),..s;~.sl,o,';'~ ),J osf,J;~..sJi jl .srf ~ ..s')'!-1'''

.~4 ..>l;j"""":'L,;A.i..""';t.,... ,su, •.•...4 (\

. ..>":' JL,.;.:>-I ;~ ,(~) if",.) J,' 4 ,s,J.! .:--.•G.-:> (r

,.....:.\! J..L. .:..), .••"-! if,~J,' 4 (i

. ..>,"'; o,Jli:....I...,.;t.,... ,s1.>•...••4),J.,.."-"",',,,1" J';~4 ,su.,I,....;I ('I'

1,S kN J.f <,)j, ""!.sr.- ,<,)1~, B ",-!A ~ .I' <J'-"'J J.- .s1)'! .l!}S' U"......,...~ -c, •

•,JI,Jhi .l! ~ ,,J .sH J'! JL-;"1J.!.t..., •.•~ ~ jl 0,Ju.......\..,,""! JU ,j-!11..o , •••••. t...

,,J":' ~ ~ ;Ii' ;,J 2<,)~I ~~..,1 .sl)'!, .,J}! -.-.Gt..S')lo ~ .s;I""!.4~1..::......1

..s)~)4) ~,J}!•.•.••1,.>Ji~,Jjl J".j .slA~jS' jl ~ .••I...s "'-! p j~ .s;~;4 ":.S'1...,,.

,l'i...i 1"'" ..,1 ~,..; ;lSI .I' , 0"";" ~ ~ ,l'i ),J jS ~ .s,~~ ...1;lS'.oJiJGt.. ;,k"'-!

~),J ,J~I (.....:.4.",.;., ~,;~..,1J~;,J ';";'1~)~"'-!r.- <,),;, ~ J>~.,J":'.r'

,"";"4..,.,......A- ..,..........)'!

1.55 kN (\

'" 3""0 350 "0

Jl-p ri 1B
1.30 kN (r

Ii'
1.75kN(r

, t
1.90 kN ('I'
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, "' -,;.. ",Lo.l J'" SL,;. ...;,.... .1~ ~ t;;,; '.sT.)} .slA,...,,; , 0~L.... .:no j t'; ~ .sl..>'!_0 1"

~ .••I.1S ""!.:no j E'; ..",;.".:,4 •.•.•• '-"' .••.•...••'" J'" .1!,j .;:.,.1~"'!..s ..••.•30 ~ lJ .s,L....., J..>l"i 4

h..,...... ~,)I )i~,s ojl...,;14 ..s1"';1.:>t'; jl..sL,;.) ~":-I.iSt"',;;.I'!.) ..slA~y)1

("":'L••••1._.., .
J~ ,.... "lo'T,."r',.1 ,..

32 2S 16 4S

210 130 7R 243
Jb •....:.;~ j ~..>'!'::"',\.4

(kPa).~

~~ l; .4.-.,•..•Sl;. (\

~ .•..•.•••~ , ..L-, (1'

.:....-. ..s......... l, "',1)•..• -..-t~>-Sl;. (1'

.6_,•..•l; ,..,I)~A Sic;. (f

J5:.:. ,j;u".,3.SIn tW)I, 2~1nJ~"'! ~~, .s~i~t.....4.s'0)L.... h;.'" St -Of

f..:-l ••'.1S u T lSI..>'!jL.,;",.1'" ~I,j .slA..;'ll.S""'I..•.•.•J,l1""", •..:-1 "j>,~

~ J j
0.8",1",, ) J J

1"11.2",

I

B =1000 min (1'

Ii ~500 Inln (\

400 mm

t-[

1r.c[O~11 ]'"0 mm

•.•...~ ~t.....4 .s'4!: .,r..>; ..,- ~ 4 ..r. jl ,.U.,J. 2 .11..>.i'lU'..r. '-'!~t-..4 ..,w..;.L....~ J'" -Of

400 ,J>:r ""! ..,u1..;'lU' jl .11~",..>'!.i, ..r.lS'J)'" ..;....,,1• ....:. .",lA:o...I900 Inln tW'JI "'!

.(Ii) '(.,r..>; ..,-;$) ..r. ,)L.,;'" J'" ,J>:r Jil""", ..;....,,1 0"":' .",lA:o...TJOOIn In tw.)! , mill

...••.j ..>'!,,,,lA..)1~ ••'.1S"":'4 JLs:.....l:1J:.. 0.10 "',""'" J",..sl>- j~ ~,lA.. .so.s')~J'"

~.;....,,1

900 mm
B ~1400 mm ('I"

I ---I
B

B ~13()Omm (f
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_ui~,.LS1.62 ~ P .s1.1'!~L.;.,;.L..,1;th- .s,)'J~ .srl.r"' .s\.<oo,)";.s\.<o'-l.lt-00

~~# J,) \.<o'-l.lt,J>.1.s1.1'!ro 1.8 j..>1~ ~4 ....,;1•....:.,rl):> ,;4<-0';';; ";"J 4.ro

~.1'!) f...::.......1J'~,)}'.1'!..l .1'!,)1l.o,;1~ ••I.>S"-!lAo,)} ''-!.ItCI.OJJI,rrl.l.>' ,~40"":'

<,..

1.20 (1' 0.70 (I" 1.0 (I" 1.5 (\

~L.;.,;.L.. ~ 0....:.1~1 ~ 04 jl2IJOmm ,)~I '-I.~ .)1,.... OJ,"",,,,,,,~lojl ~l:;.; -Or

,.;.J'!.~ ,)J'" ••,,) ••I! J,) f l= 30 Ml'a , r 1=35 MPa . f,= -to MPa .1'!1.1'!04 ~1 4

~.1'! (f,) 04 ~ ',;,' . .;...o,LO.o?'\..•.•...<:;:):> ~ 0,)J jl #J"..... ....::.......1.tWJ ~ }~

''''':'4 ~1';c.r".1'!..l J'!.,)LO.ojl ~ ••1...s 'J\S-.lttL.

f, =28.5 (l"

f< -26 (1'

f, ~31.5(I

f, -33.5 (I"

0.25 m.;...~, 60Uml.;..:.l...o 4,}...AA... Jb ,"-4\> ~ .s,)'J~~L.;.,;.L..~ J,) -OV

,)I~' jjl.l.>' '04 jl .sJ1,).1'!<>.J,...;}'\'; ~\,...; ,yu... .,),)~ c.r" .s,Y..JU4 G:~ J,b"-!

o,),J~ 4...AA...04 c,.;J f..:;...,.,I.1'!..lJ'!.,)LO.o,;1.5...r,••I....s''U4,)!.1 jl j~,)J'" .s;I,).1'!<>.J,...;

(..:;...,.,11 ml j\ ~ U4.l.,J.*.o ~ ~ , ..:;...,.,1,:,,1Ao..

N=5 (I" N-3 (\

~,.l>;, ,)I~ .r"L..38" ..sl,..,...slo,);,)...u... Jl,) .s}UU4"~ ~~L...I! JL!'~;,) -01-

,"":'1.,; Jb ..sly' ",-!.L..,)~ I "'-!..sj4.Jwi .sly' ,)4 .::..&. r j4<-o Jl..u.. ?" ..•.•..,..••.••J,) 10

..;~ 04 ..;....wl,)1~.s"-'L.. 23.5' 04 .slo,» ~.;....wlJ'~,)}';-'..i.1'.,)LO.ojl.5...r,••I.>S"'-!

(.;....wI';.u.o ..,;,),j-il ,)1", .J.ili

V =7.43 km/h (l"

V =11.43 km/h (1'

V =6.43 kmlh (\

V ~9.43 kmlh (I"

~... ,)~':';~ ••I...s04 ~ ~I,).x ,)J'" J,) -0'\

,""4..s" ..;...1;.,1 ~ ~ L. ~ ,La.. ,;,,":' ;I ys:... .;;,w;, .•., ~ e-h.- <s,4-i .;..>1;, y: )'1 (\

.;;,~ -".L.,;,,..:..-'-"~ .,r."i,).;1 ~1 ,~~ •....;..,;.by~';;'~ ,.t!.;." y;' .L!~ (1"

.•••.1 j....<o •••.• ~ .;;,L.I.,.i1 I • ....:. -.u,::...

~.;I ,),..•.•..•.;,,":'.,).••~ ?1-,;1..,..1.~:::h-'.:.."I,)y;.;;,L".l..o£-,.t!.;.,,);, .L!'~ (I"

.,»f .;,t~1~~ .•S';)'.j~ .j;,y5

r.JJ-LA~ ),) ~ t:h-' ~,u... .~,":'}ys:... .;;,W;, "i .:.,-::...~ ...,,~.:..,;.by; .,51 (1'
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~,-,,,;~ .;:"J~ ,.1.J.S' '<JO! u':>;,$ ,..sl".....:> J"")':> -f.

';;'......,.J ,.:> .s --':'4 <.H""',"" -'!,L. ojl; ~ J:>-b•••, H;I~"'H 0';:'~,,~';.!..W .;""...J.J...,IJ (\

,,;:,,~ • ...,1,;;1)4,,;:, .:..--; s.... l; .-.:..:.1...•.~I..., u"L:., •...•..••1'"'" Ii .-'~ • ...,I,;~J

~;,~,;:,~t~ ~I~ 1,5 ~.:SI.J.>'jl; ~ J:>-I';:''''i),;1)"", 0';:'~~,~';.!..WCn:-!J.L.['; ('I'

'--':'4..ro ),;I~"",

,,;:,r.! ":"H'"~L. <.St",),;I~,.J.....,,:; l~I)I-'!,1,.1..o.0'::'" ~ f"rl~;(1"

.s,;:,'1~ u,... ,;1 01,;..ro ..:..}l:u .iJ:::...,;:, j,"!,-" I,. '01,) <.SUo.!..#.- , ~,' .sLo.}, ),;:,(1'

,,;:,~, .,;:,L.i:....,1 ~ 1'",1,,; <.S1~i

" .
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-<-V

\AI.V/IA :..:>¥jT~)ti

J',;...." :IAJI;.... ~'..w
~,) 10' :.s.~~0\.c,j

" ....,,, ".-.•••••••••••••.•••.•••••••••••••• :'-5'" ,) ,.,~ flu' f'u •

.........................................:~,t,) 0)1.0..:0 .:.

.-'!.)l~..::....e~ .•..•\..;;X....~)~,..,..bwl ~ ~_jS ul~,,-! I) ":"""'):J &->~&!.~J.olS ...:........1,.sh?- J4c=:Co),...,."'! u.JI;,.., -.iJ

\
. .>rJ •••.••j.1.; ~ o~ - ...,.,t.x.;1~ il ~~. ~~ILSlA,~4 "'-! -.v,

0,.....) ~),) ,jl~.) wl,r.- jl o,)lQ;...,I, .)}> I),:,p ",r.- .IIo::,I.A;:..,\.? hi! c.rlb,b ~ ~ ,..:.......1j~o,r.- C»,-.c"-! ..;1.:><.:..01 "

. ..:.......1 t~ i.l,$l

~ tV,!~ j1oJlA:...l, 0.)n1 .), ..::.......,1~L.~ (eo)5 ~ 4.~l::- ~b- wliK..1 .uti) lS'"'-4-" LSU.yw.. ~L. ]1o:Jli:.-.1 ""'i:l

lSi;! x 0t..j):J...kL..,<.X'~b "Ir-'" J,r-"" , o:>~ t.~ Oy;&. , u~.lA>.~~..:...cL...4 .y\,; ~ ,<l.i~IJ',j",m:J ,,,Ir-'"

.J....:, ..l<ol,:'-'-:-'~ ~.Jy..- ,,-!.~It.L:.~ .0;5 ;I) dA~..•..1:J)Y' 0:.;1;1~1 '0,...;1

..L:. .u.1,><; ~ <l..<IL:.:><...,~ ":")"""0<1 r.:&-)J .~W 0;1:.::.,> .•..•t;.;;...,.,4 loS,) Yo ,;JL:.; 4 ~)\.:. .vyY" cz.;:J;1 ""'i:l
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"';:>(;;.;.1., j l... ~ u t;....>G... )0 ~ Wi ISIy. ,....:.ci;5 ,J;; )0 0L.,1 ~ ..-;1"...... wi r.o

~~4~1.,)

% 10 (1' %5 (1 %3 (, %2 n

l.Sr.:Sojl.,1,.i15.2 gIl I.•n.> ).,)SOJ )I...u..oj ~42 J"!I.J"!I..:-'i ~..5L> ~j,~ Q$";i),...., J.,) -T'.

,J;; jl ~ ~I.,.:..0,..:.•..•.•1?-1 Sl> 0'.1 )0 .s ~)o """" ~ ..s:; 1S1y'•....:.~ ,....:.

~.:....I y..i 1SU,""',;.l' jl..s:;~I...s y. ~ ",'W,...,

...I.-!....I.~ )~"""'"! (r

.1:.. .••••,:..c ('f

350 I'

375 (\"

400 (\"

500 If

o)1..,;l;;..,I..,.~ jl w,..., "! d Jl.a;'1 )0 .~ ~ ..5.,.)0 <1>25~,b 0~ )4,.0 1S1y' - \"1

".....40 ~ (L)JU )0 ,....:.""" .' , j""" J,b J'I ..•.•...:....1,....:.,olAo....l JU ""lIo.o

~~4l.5'"
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o>l.i:i..,.,I.:,I,'..rJI) )ts:J>I) ~I.>S.,),>..5>"~ ~ JI, ",' js:..:. ~ ~ll' lSI)! -n

.( ....:.~'" 5400 ••••r'" 1S1.>,.,.s:J.,..,» ~,,..;
)'~ l"S:....,l.i..oo~) L~ ~ ;1 o~liG..........1 (\

)~ ~h.i... ~ ~ ),;1...,) jl o~l..i:.-..l(r

)'~ J.::.t.-.A ~.kA... ~ ~ 8340 1.S:""'lA... o~) ~ J,;\...,;I jI o.;:,lA::......1 (i

)':.-5 J~t......, ~h.i... ~ ~ 8500 1,S:"""lA..o ,,~) 4 )};l..,) jI o.::>l.i.:......l(1'

wj, ~l".o )I.JJi.o~I.J.> ~, ,,, ...• ~ w' ISI.>";I~ ~w..s'1S1.jL.. ~ lSI)! -T'T'

•••• IS)L:..; .:.., lAo~l".o )1.JJi.oJjI.J.> .1680 kglm' )!I)! I", )' • ....:. ..s...:.> UO".,>.o

~~~ -.l.!.~)l..u..o~ MPa ~ ~ oj,;28 ~ AJ}oQjl

19(T' 17('

28 (f 21 (T'

~"';r" ~ IS)L:..; .:..,lAo ..,41.o) , IS)I,)!";"'; jl wi"", 'UOl> ~I"":' ~I.>S)' -n
y,)~

-.ss)'.a.A ~ ~ 0,)'~ ~~~L"';') 1$1.J~I..5slS'J,,-)I.;:, • ..:..}.hi "l.!.:....,.;:,if~ ~ )'!'1 (\

....I...:.l~)';..,,5 ~):..... 30 jI ~.r':"A~ JS' ~~ , /I,),~ .:>,:::-,..0

..:.......1..sA')1 ~'J":'.)'1:>),) ~ l.S}~ ..:...••,1..0..0~?L.) , l.S.J~tJ..j, .••.•(r

...l..:.4;:..S ..,.....5..oJ::...o 30 jI ..rb.;,)),..o 0t......:..;.L, 0hr. J,) ~J.a.a ~ ~ .sl.Sj)~),) (i

\$lJb~,.Y-! 0,») <is' l.5)'~::Joj,)"~).:J ~ JL~ '0.),); ;l:S:;~;, ..:..)..hiol5:;....".;:,.J3"1 (t

~l~ ~ ~,Li..o .:l),.••).:J ~,~ J~\j~L:...;4.~,,),~ ..)'~'A"j,.1; <l~~ 01 k':>l::..>l

...;...:.,; <l..~l.i J,) L.A.!.') .....A...a..;.J~1..1,..> , o,),~j~.»),.o ).,l.i.., ..rlr. ,.:::.J,;Lo)l )...J...i.o yS"l (\

,.)j) o.,)l.i.:......1(ld) ~S' ISLA>,) .1s:1~~Ij~ J,k .J~')'~s,!, jl ~}';;.sO ....1.;,..:, <1..1...:>,

l.Stlj~ J,b )~I)'~~ ;1 I,Jl,;.s" .~~ jl~.::>), .•• ).lA.... ,,~1,,~,.::> ),;L...) 1 )~ )'!I (i

,.::>)'so.::>lA;...,.,,1(ld) IJ~ l.5~'::>)'~

I,Jl,;.s" •.l.i,..:. Q,.L..:"~,~ .;.,~L).::>~.b..i.o).::> .::>,~, .••~ l.5~'::>)'~ .::>1..u.;..,i..a.i )'S"lCf

..::>"s o.::>lA::.-.l(lJ) ~ l.5La..::>)'~ -.s-!-\)'~ J,b r.l)'~ ~ jI

• .::>)'s o.::>l..i;.,...,,1(ld) ~ l.5lJb'::>,,~ ~1)'~ J,k )'~1)'~ 1.3 jl ~~ u),_)'Ib)'::> (t
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...;..~

Jjl..l;> j.).J'A '4 Y;.J'A J"""I,.9 l~ , Jl.:> ..;....•l3....o f"':> s.~.J'.:51..l;> ..l-!.~l~01(.5j,.J'~ .:>~I(i

...l";'~ lRl,,) .J'W .J'~I.J'~,.:>

";"Al3....o 4.~1 .J'!'" ..l..;.l~~ jl~ JI.:> 4.:><..i.....:>).:> lRlJb ~ J;"b jll~I.J'~ , lRl4.J,J )'~ (1

...l";'~.J'~~ .J'::...o~ 150 jl Jl.:>

Jjl..l> jS.J'A 4.~ j).J'A j...<>1,.9 l~, JI.:> ";"Al;;.....;, f"J ....• ~ .J'.:5I..l;> ~l~lRl01 ~,~ .:>t",-!l(f

.,J"..;.l~l.Al ,,) .J'W .J'~I.J'~4. ...••

•.:....1 • ......:.J.> I ~ I,.... 6;,..; ....., .C2 0 .,) &'-! j 1 <s) L:..; .::.., u;,. "":""l.ji ~4<'1 <s1y, - T'V

""':':""~'J~ j,Li .;'.j <s",,~)f), •......:..•••1,;1.1.-;jl ~~I.J$

JL.S:..,4~ 27 , 18 .20 (r

JL.S:..,I,L~22 ,21 .19 (f

J~~L,~ 28 ,23 .15 (\

JL.S:..,L,I~20 , 18 .20 ('I'

.11.......:.4<5" ;::....A-1S y,1y,"r»4 jI ~[;.;l JS-:>=,,' ~ JI, 4 •••.•.••• ~)' -T'A

jl U""'!. .o..vj, 0,);-0 J~ JS ~T~~. ,..:....."I.)'!l.)'!o,)",ij,o,)r)~ Jl..u.o.s.5,)~ J.'~

(..:.....,,10,)),>...5; .•o,)r)~~.~) ~..:....."I~:,!rOl..I$o..vj)~ J~I

,:...~ 30 .HI" (\

.1::...0 l..Sy 3 0 jl .J':....S(i

.1::...0(.54...0 30 jl .J'~ (1

.J'::...o<.Sl~ 30 jI.J':....S 4 1.5,t ......•. t5)~, ts.:.....:.5 ),;lA) ..l"",,)':>~ ...,........•l..:.;,..,('f

,1"'" JLiI......&,! u..... ,",s .::..,u;,.'" """ u'""1 JS-:> ~u... ~ &'! d <s1y, - T"

f~,-!u-C,)~~ w~l c.S~~~

1 ('

2 (r

3 ('I'

4 (f
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J,.,.o J!li ~ ~ .,.tl"1.».c...1 r- 2.7 .Ar. •• ).? ~ .>'-jyJli ,1) lJlo, J,k -f.

, ~ .sW) ~c...1 )~ r-~ ..,......,.J! .>.:$os"..;.... ~ '""" "")""'" oS yJli .:r..1

.(",)1",~I wi ,M ,::"',

7.5 (t 5.0 (, 1.5 (r 1.0 (\

1.8 .>!I.>!.sX)oJ'<~r' oS";;)",,),.~ )1"., yJli.>! .jli.? ~I»L.:.; )1•••.• -t\

~ Xwl~ ~ i""..l> ,~~ d'~ U"',:, ... 1... d.?:)~30 ojli' ~ c.S4~,~4..:...cL.... X r-o
ll~~o.UIll,..;-kN/m2

42 (t 37 (, 33 (r 30 (\

x =?10mm 17mm('f

,~)..l..i..,...I,~, ..:........1 ~~ (f

~ ~,,;;. .;..,,1 0 ~1.;>I.sI.>!.?), k~ ~ ~".s)~.s~I), -ff

~ ~ .~,~ .s1,r,I.slo.jl'>';l) ~';I'.s~ ~Ii .>!J""I~ jl ~.~I.JS

,(,;S ~I,.;u

)' •.....:..,1, ,;,L.:.;""l:o~1 .RBS 1'.'; jl •.....:...w.1i..;..; jl Jl.ail ~. _~ ,L.,I jl - fr

~ ~ J,.,.o J!li ~ ,;,1,.:.", .>,;1';'os".>!J.slo,,-,!.?,jl s.,~I.JS .c...1 )~I), ~

~.....:."(h,,) ,;,1 J" J,.,.o J!li,j> ~, (d)

n ~ 1 bbf=300 mm , d=750 mm <'

U:::::~~~~lh~fb~:~~Om:m,'d~:~~~:: ~~
175mm bbf=375 mm, d=750 mm (f

c...1 •.....:..,1, 10 mm Jl.ail~ . .sl.>!"':',t ..?Po "-"! "",1)0 .slo....:.JiJ)' ~ ,j>~ -f,
"-"! Jjl.».~ ,...I~ lo.;t.., jl ~ .sl.>!7 mm jl";"; ,;"I,..?Po ,;,LS:..I.l$')1S)' tol

••.••.?' ~I.JS.,,..:. """,Ii ;ill'),. ..?Po ~.>! c.., La. dJ 1 .sI.>!..?Po V!1~, .; t..,

c.., La. k..i$ , "" j~ .s,L.... Ii .slo.; t.., " ...:.,t ..?Po j1., lA;;..,1 ~ ,j>~) ~.....:."os"

(c...1 .,llJ.... ..?Po ~.>!

13 mm (\

15 mm (r

)'~ l.S)~ ~,1..C.AL~~ jl o~l.i::.....,l ('

)'::.~ ~~.....J~ L~l.S~'Y,s~j)'? jl o~LQ..:....,,' (i

)'~ ~~ ~ 4 .),b l.SL~J'7j~)l jl o~LA:......,1(i

)'~~ ~~.....J.;..;.;4 is'::')'~ l.S La, ),j LA) 1 j I 0 ~ lA.;.,.,." 1 (f
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..,;~I ..;."'" jl i'-<>.sL.-o25 ..:...L;.o ..., ..;)' " ..,..:...:.}( JL.,;'1 )' ..;. y. Jlii;;;1 <.Sly' - f 0

;;j ;;' li.o j I ~ ~loS ..;. "'" ..:...L;.o , i:I),... ;w rsl.>.> , J.il.>.> .,,..:...... ., lA.;...,I

y~,-!..1.i1";.~

.J::...a~10 ...;,~ ...:.....•G....o, J;:""lSl~ 36 )W J~l.,l,..> )::...aI..5~ 33 .rw J.91.i> <'

)":.....~ 20 "';P:- ..:....oG.....D-' }::...a~~28 JW J~I,)..> ');:""1..540 25 JW j..91J...:>cr
.l::...a~16 .;.,~ ..:......•G....o -' j;;""LS4-0 36 .JW J~I..l..> .J::...a($~28 .Jh9 Jjl..l> (1

)":...0 ~ 20 J.;,~..::......•G..-; , .):.....~ 36 jW )':..5l.l.> .)::...a 1.S1:::-" 3 3 .JW J,gl J...:> (f

, ~ ~ , 100 mm J~ ~ ISO 10.9 .,) M20 <.SIA~ jl .;,,,"", ...,~. ~ JL.,;'I), -f,

j1 .;,~I ),u.:.. ...,, )~ j jl .,lA.;...,1~ J.olS ~ jl u-< .,,-,1 •....:. .,lA.;...,1..,5l5:.k..>1

Y..:......"l )I...I.A.o ~ ~ 0;+0 w...u~)~~WI)'~.)1"u,j' JSl..1.> .1Jb~0-!.I0~o~.~

1
- (t
3

I (f

1
-(\
2

2
- (r
3

Fy=360 MPa , t=8 mm , D=700 mm n

Fy=240 MPa , t=10 mm , D=900 mm <"

Fy=360 MPa, t=15 mm, D=900 mm (i

Fy=240 MPa , t=8 mm , D=700 mm (f

~ <.S)L;.j,.;. .;,I~..., i'-<>7.5 J~..., 150xl00xi0 mm ,,".k ..• ..,k,> i:~ jl;5'1 -fA

,',..:. ., lA.;...,I 4:"1 " )' .b.ii> ~ I ),,=0 " ;J> J,.,. ~~ ) 4,0 <.SI) I, , .,L., <.S1A.lJ'."s:;

<.S)L;.j "'"', li.o ..., ~ ),,=0 J,.,. ~ .;.;t..S '-'"L.,1y. •.••••••1<.S)L;.j "'"', li.o .::.,-;

t t....:.) y"-' 1 ,; ~,:,; ) 1..... ~loS ..., <.S,> ),,=0 J ,.,. ~ .;.;t..S '-'"L.,Iy. •.••••••1

~ .;..;; , .,}( i'-<>.sL.-o38.5,5304 ..,.;;;i..., ~ , <.s'> <.S1A),,=oJ,.,. .;,,....,1;;3

.(,,..:. wi' .•.• 240 Mr. ,';,.

\I"~

0.52 (t

0.72 (f

0.27 (\

0.67 (r
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1.<..1)1'" .:>~I •..,;~ ••• ~ s*! ~ 4.s d),,')' l.>tl)r' .:>,,.,.;,,s;ol'" ~ "'! -f~

J> eSl)!r..j eSl.>"",,,sjl ~~I.>S" )1"'; ,~, .:>1.:i'-<, ~ .:>,I,)~, l.>tl)r'':>'"s

~c....1;i~ ~

...:.....••II..S""')Jl 0),411> <l.....w ,,:, ~ ~,...; ('

.~y) o,:,\.i.;.....,l ~-'..r..:.sLS\..Q, J~I,.;1 01,; lS" (i

. ..:.....••1 (,$"..oI.1Jl I) ),~ ..:..kh.9 jll.S~ ~,...; (i

,:,l..:.$I) lA,~ t'J, ,-:",-",L.:.... 44-0, l~0''';l..S"''" .Jt""",,;\ e:IJ.b .••1u jl W.),~j~ u)'~).:> (f

. .::.,.....;o.:>lA..:.......lJ;.!)j~)W ~ ~ jl, ':>.;5'

~ ~ ~~Il.S)I~I,)'I.S~ ~ ~ ~Lw~ ~.; .. ' jl~)4l.S)1~.>..sLbj;4)-> -0'

,- I - 1.-.••••••••••••)""'-'J~

z 3 (Tz 5 (fz 10 (f z 2 (\

'),;,r' eS,'>I,.yU eSl.>d),...s'),> jl c..lliG<.eSl)!.s.,... eS,'>I,.yU -,.---~')' -0 \

cs-'"I (T ••,.>,c... - ~ (\
~,,,;.,,..,JI - <.S" (f J5:.,.; (f

&d;! "l;; )' 4 .~ .? .:> lo;;.>L.. ~ )' ,'>1,. o..i.J.:;.;.", t1';1 ')!)IS 4 ....,1) )' - 0 T

.~,) U)l.1i.i 4 , lA~ ).> o~ ~ • I) , r..s>'."..k ).> ~T e..,lA.o..o~t.s:.o ..:JI." ••.• I)

~c....1~ )!.i eSl.>"",,,sjl...s::".l.>S

j~ ~.J& tSlJb'::'.J~ (.$l)"~ .)~.::. 1..S&,j,. .),.6 <sLJb':::')"~ ..s'y ':''1,!t,; s~.::.)"~)S<'
.~L~LS"

...:..~j~ (i

)~.:::. ,,),::........ ..I...:...:;-lS')"~ )'~.:::. u-£.,; , 0l......;.> L.... ...s:~,:H;""" ~ l.5'.l~ ,)'J,,9 t,j ~ .).l~)5 (r

.~j j ~ ,,)t......::.> L.. ,,)W

..sl)~)~.:::....s£.'; , 01.......::.>t...•• ....s::~ 0'::"""" .;1 <loy ..l~ l~~ LS'.J~ ,:,'l,j t,j ~ ,).J1)1S ('f

...J....:.l~~j~ 0';"'" ,,}4.tl1 ...s~..:..~

~""":'4••• ~ r..j eSl.>....,."s.>1 ~~I.>S l;;...,..,~ u~ ')'" J' -or
%90 l; 0L.o...::..>l..•• ~) ~~.lA ~\.; ~ ..l..;jI,;l.S"" ~.J':;"; J.) /l,:,lA;..,.,,1 ':>J}A t5lA,..::..-~~,~<'

.~,..:. -s).lr.JL.t ':>j~ ..:.....ajLi.c

,jt.....:.>L.. ~.J -==~J..o ~l; <I..~<1..) l.S~lj..o .J':> y!.a ~ jl~ ..,.....:..J':> ~J:>U ..:.,,~ (r

.~L.to~.J

. .l.ij":' -s)j.r;l~':>j~..:.....ajl.i..o %75 Lj ..l..:...iljjl.S..o ~):>u ).:> o.:>l.A:.......! ':»j..o ..:...!j..o .slA.<l..l~(i'

.':>j":' 1"'~1 ..,.....:..J':> ..:.. .....•1 y~ ...,...'!.y:>U ,;..~ (f
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ro 30 0,"-> '""~.W ~ .s)~)'!)o j"; jl ,01A;;..,1.s')'! ",W>t... ,15)15~.)0 -Of

Jil,,->.~~I.su.,"",",i jl u.,..,.....c:..W~wo~),..uLo 0; "",,,. ~ .0"':' ~~I ~,..,.....

~.:;...,I;;~oj.i )'!j .su..•.••.jf jl ~~I..\S0; ~,..,..... .s')'!.,....t.:.. tlil;')1

1.5 m (\

2 m (r

3mcr

2.5 m (f

..::.,......;1~1~,S' , lS'O'~-' i.S)" ...I...:...iL..• <.5.::.1,..• j1 01"l.S'" I) ...:....9,..• O...l.~,~;-'is,;Jbl) <'

01 tLiJ)...I....::»'::' 50 j1):....S lS"",.o.t j~L...., j\ ~.)>.,..::..........,.::.).::. iS~ <l..l...coL9<l..)~),,,,,,).::. (1

.'::'j) o.::.ti::......l ,::....9,"" O...l.~'~j-'is'jJbI) j1 ...I..!.L~ ~~

....I...:.l~);...,2.5 jI j:.S ...I.1.Y ...:....9,..• "...I.~,~;-, l.5'jJbI) tl.iU) (i

..;.;; •....:.~ F,=370 MPa )'!I)'! ~l;..,1 .::.Jl>)0 5137 0'1,> "'.4' ~ ..;.;;}'I -OV

;'~oj.i )'!.j )'!.0Li.. jl ~.~I..\S0; MPa -,......>)'! .Fd. 'wi c.,k ~l.:.,.o~4'~

~ ,) ~ ".\.A Iyo

407 (\

425 (r

468 (r

483 (f
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,,),..=. ..sj.~)...,..li:,,) ~",),~ ..sj.~)~'jl ~ ,,:..,&.L,S~ j..91",),.> , o",),.=.j.~.o.:;1..54i ~ ~ (r

jl J~, ,),.=. ,;;r..> 01 ~ , o~ o,),,)j o",),.=.S~ ...,..li:,,) , j.~ -.s4j ~ ~ ('f

.~l),)..s:...:.....;. ~ ~ tL~1..:...),..o~ ~.",),~ ..sj.~)~

.,),.=. ~:> )L.••LS 01 ~ ",),~~ is j.~)'y-!jl J-:J , ,),.=. .jLa ~~ ~ ~ (1'

,,<4 ....:. """,I,> .;. "'" .., ;".oj-.l:J) j 1 ""' .s ..,'\I ~ oj L.. j 1 ••.•.1.>o..,J , 1:""'" )' - 0 \

.,~ •••.•,...;."", 10> jl..,f'-'~ j.il..\>.u.,u), ..,;".oj-.l:J)

50 (,

10 (f

75 (\

25 (r

~ t.S~"'-!.150 mm .h.w,.:;-o..:...a~ ol.:! 0~' u-i~ 60S ~ ~ ~ jl o.)u;"""1 0),...=').) -y •

•••• 1,> ;; s..,... f ~ # ~ j"..\> ..,"",..,.,..:. ~>"f'-' yo •.;:..G<..D WL...> 4 .>'!"jo'.r> 4

\O~

40 (,

80 (f

30 (\

60 (r

Sample output to test PDF Combine only



^

=

Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



^

=

Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



^

=

Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



Sample output to test PDF Combine only



. L
u':J I'"'" 0). •. ..;;~"

\" . \"\

r n

\" \"\"

'f \"'f

r \"0

'f \"r

\" \"V

\ \"II

r n

'f 'f.

\ 'f\

\" 'fr

\ 'f\"

r 'f'f

\ 'f0

\ 'fr

'f 'fV

\ 'fA

'f 'f~

\" O.

'f 0\

\ or

r O\"

\ O'f

\" M

\" Or

r OV

'f OA

\ O~

'f r.

. L
u':J I'"'" 0). •. ..;;~.

r \

r r

\" \"

\ 'f

\" 0

'f r

\ v

\ A

r ~

r \ .

\ "
r H

'f \\"

\" \'f

\ \0

\ \r

\" \V

.J.b- \A

\" \~

\" r.

'f n

\ n

\ rr

'f n

r ro

r rr

\" rv

r rA

\ n

'f \".
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= = = = = = =====NPVP=

========

N=N===PN=P=

O=O===PO=Q=

P=N===PP=P=

Q=Q===PQ=N=

R=Q===PR=Q=

S=P===PS=N=

T=N===PT=O=

U=N===PU=P=

V=Q===PV=N=

NM=N===QM=O=

NN=O===QN=Q=

NO=P===QO=Q=

NP=O===QP=O=

NQ=O===QQ=N=

NR=P===QR=P=

NS=Q===QS=Q=

NT=N===QT=O=

NU=Q===QU=P=

NV=N===QV=N=

OM=P===RM=Q=

ON=N===RN=O=

OO=O===RO=N=

OP=Q===RP=N=

OQ=O===RQ=Q=

OR=P===RR=O=

OS=P===RS=N=

OT=O===RT=O=

OU=O===RU=P=

OV=Q===RV=O=

PM=N===SM=P=
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= = = = = = =====NPVP= =

==============

N=Q=====PN==P==

O=P=====PO==N==

P=N=====PP==O==

Q=P=====PQ==N==

R=Q=====PR==Q==

S=N=====PS==O==

T=O=====PT==P==

U=O=====PU==P==

V=N=====PV==Q==

NM=Q=====QM==O==

NN=Q=====QN==N==

NO=N=====QO==Q==

NP=O=====QP==Q==

NQ=P=====QQ==O==

NR=P=====QR==N==

NS=O=====QS==P==

NT=Q=====QT==N==

NU=N=====QU==P==

NV=P=====QV==O==

OM=O=====RM==Q==

ON=N=====RN==O==

OO=Q=====RO==N==

OP=O=====RP==Q==

OQ=P=====RQ==N==

OR=P=====RR==O==

OS=N=====RS==O==

OT=O=====RT==P==

OU=P=====RU==P==

OV=Q=====RV==P==

PM=Q=====SM==Q==
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