
Ot-*:.ol

\ 0 $b ,1 57i(' n>fip

\ YAI oLr*r'



csjr"l)J - -t.jll- oef

lYAl oL" r.i ] .i*;t ,tfl 6>lP Jl2;^l
( 
"FL- - Jel ,Ji; ) {-!, .l>le (J.)Ll Jlji 

"K-trilJ

( oF YA ) \ dlj--

;l ,.: r3_c ,rsL;l ,.9lor! ."-F ,r )l; .\jl9r a.--' AGt* * s 4lr1 6t. r! .gbr_* rj'b c-.i ,_gct .ttj,trj .5,- &ib:

. c-l a;lrr, ,c e Jts.l; jl .,-:b a5. .',,-l .," caal + ajl9, s<jJ
;i[, r.: ( X )f- + 6L-lr rs ) Fr" -ts.srl* ,s;t:J ,st* * 9 T;E ,.r:;r- )JU-iJ.S,_ .:t;l o:l; .91-o.rL ,"il .ro

.slor* ,_r_l ; "e)lc . se; e,F ,F .," ; llr_,, ,c Ci- J*5.il jl J.6 f r )l sf at* J,-! ar..-1.-o . ccrf .r- ;-l.r
. tJt- &S F rc Ku .S--t," :"ir- Li J,_L'] a5.r--i .r. s9>9 a, a:19.r, ,o L6)t jl 6!L J6; J*jj;l rr F.rS--t-.r jul

{ o=e,81 m/s'z

o"lr:,

A.rt!u t*

ajlgt 4&:;

DetailX

* t s)At ;Ll! ,,_L cf f 66r.. J t $y ef F ,tr b, t als1. u-'z .9l_69i L;i aJ 6r:r Jrli :,L-l-:.- .51r,

. r}"i elF-l ,-JS-l ,1 gl9;,r- 1., oblll ,,-L 9 ( t11m -* r, ) ,"..1! .:1.1 . .rcr5 J"*ir- g* oyL.il cij L;.* c9L69i

:b oclc

e

'aX = /CU

T = 1500

(7'4..

E295(Sr50-2)

dlss, * ,s sg^ 6l*
;tL: G.l:.>F )9Ui-l

;iLi 4JJl J ft rH

$*,-r ".7

850 kg

8000 s

50 min-l

t,c

4\ tt f:z
( g,- p,; ) .5J pr-

cJLjj J9J

5.-L,-.: qar-

N

Nm

lrp

ffii""

n

KV

..'r LL ,;;lc /; rc lr Kv

. .r,-r9i ;-.r, ,,1 .sl+Jl- .sl.;e

: lo cirlf.i

;l ,.: l4-l!: (J.(-L._r &lil ..119i .:-.r, lrx etji- Ct- r.: +--lL.51q-s , rq r,r -l

X S-; ;* ," eh Ch _," l) ( (J-<i*; J> ) filJ c.J..:,1,, ; 6tc-Jl -.r) Y

. qt".r- r--lrsl L# *s.-lf" +i"1.:. o$L c.Li sS=ju-l liJ (a

..!1" .,.;..?b,; ,rS*-t -c a.-lc, a:.i[ F_l;sl AjL-l .,:; (b

..u1t-,r- 
"-,lrsl 

c-.*;.i- +.;; ,r5*"1--.: a-1.:9 pL-1 ,u; (C



.s;rli - -r.,K- tf
1ll1 .L r+; ] O+U Afl sAp Jl^d*l

( .jjL* - Jel uin ) {ir J-l, (J")Ll rljl ot-tjjlJ

( oF YA ) Y d-L*-"

;;li. Jjl 6J.: J-.:- r" + 6- c.rc Y L at, c J ou.: p+j'Ol.lbt ,--' rr n cSjbr.!y.r a, oo; o,:lr 6L! 6L!UL- qL

' ' rj ts' ;iL-rr Fy I Fx 6s* sr )l .! ra, I ^: fi.i Jtlbt- a.*; Jr ra J.-,; aJ r+ cj.

: Lb oolJ

Ir=55mm

n= 0,5

fr = 0,008 mm

M20 x B0

0n = 1,6

Sn = 1,2

s.Fr J* F"=5 kN

ti :+.lts .,--t- Fy =25 kN

c*! )|rL F, =20 kN

.yf JJ * g.,. .:.rc y 
Cp =2..106 N/mm

( 
'- 

5;i L1 ) -".-e ..,rJ- pr =0,1

- .51.;1, ,r JLlbt- .,t-lir .99;
- .9h-1, ,.: ;t!bt- ,rS--l--s .g9;

6b-1, ,.: gt!b[ ,rl...l--.: .99rn

,r,l"r 6to a,-Y 6f Lrb,=r-,

;\,i aJ-! J{lJ? lrc rs 5lsL-l *;

X

v

z

,.,'/ slt JU+JI :{F ltges =ltc =px =0,12 ( e:., ;- s o9r., .,.: ) JS -tSL-l .,tr;
@dn=22 mm J.-e:- DIN EN 20273 6+ qe". stt,s;t+ tt;y. .F

: .r,,ql ;-.! z- ,o , cl.

, J;/ tlt.,o SR OLrr-tl ::;-.5,_.s1, Fr<n ..L*!! 6s,F ,ss*

. 6, = 1 
61 r9r-+ .:rr-.;t :,-r-i -y-n

, 6)9tu .Sr"'..rlr- + F,C ,rS--t,,t.r ,E .g9; -l
. @n = n.@ s'::*lr.; *.t " -f

. :*r il )r F, ,r..:: r;* .9r; ;il A

, jLiJ- )r c;r ,+ .9r; ;5lu:- 9 $l.r-- _?

' kaa ,'91r" P;Y Pt$u-l a-rc -V
, 
"-iti .,Jl- j\F Fn .,15 59rrp 6 u"s9 6l,, oa u:J. a.!1.! A

. jl::':f )r o:j r*** .Sr_r,Fl"- Ol;rl+e* c-...i )91-:-j:J -l

ISO 4014 - M20 x 80

7Q. O\d\ "l /t'.VIV
-9-r\ F'.- F /^\+7 \i7



{.! J-le !j.)t-l rlji .6:.iilJ

r r tr t.. lI J-,oL. cl?t 6>t ).b gt-^-41

( .JjL* - J9l ,Jl,.i )

6rr.l.rr - .l;1S. .ef
lYAl "L ;

( oF \A ) Jel c^"*! Y dLt....

.S- ,i ,c a5 .r-or .r. Otl.: l-, ,*51ri .S-- J .r--r J,U- JKJ

. ;-l o.r-i :- ,1.1i c-iLi 6, )r s.r" c,Jf { orL oJj$-re

.Jo JG:l t, T= B0 Nm o:i 9 .,l,t:.:'S c-l ,li "sJir?;,-l
,jl-.,-l"jl .t" i-l )l,'i ;!L: a, o'riu.-.,; 61 4l9:-l (5-r JL.jl 6lt
\ 21.,y. o; u-le ,,5.t c"!Li / dlrr- o;l.ril 6l; .,*.L.

. .rof a"; lT7 c+5
: b oclc

: c^!L: or+
: L!,Y o"+

,c+r

' 
;iLl 6t- .gr'1;

| -; 7.!.- , . ,\

Ew =EN =210000 N/mm2

dr =50 mm

dar,r =90 mm

b =30 mm

vN = vW =0,3

: a.:*-*:-!l Jg.t-

: 6ttLt e!- P
t ,?,i tl )V F

: JL;l u;S
,sY'lY,'=--f

: la cirll.>

,l'l- -\.J.,"LJ i,ii,J l.) s:t fi )9VlS J:^L^ JGll 6lt fjY .r-r"-,,S

f c-l ";lsl a-- $Lj e,r-i ;!Li 9 o.rju--;+ ! a5 jl+- ,.--,lr 1L*i ,51's

. .q,.L;,t-1 ,lca : .5,- r.:,rlJ r9t a, 1., ;iLi,)r 9 ( o.r;J>r> ) ,rrf .)c .rcL; 9 .fL* .5k ,5 ;l-; ,,r;-;-

.l,5 dr+ JL;l ,,-l .slr,, l-1,r3t-.e!";l

f ); L- ( 9q =20"C I u.-.5L.r rc;!Li cs,t ,t Fl.t l, .r1 glgi b u,j!.r-! ...r*.,^ 6!e' o's$r'7.5Ls

J* ss* 4" c #l E n*i l+ d* o.,g'' q .eei o'r"1 c-+,-it-J'jl L. lr Jt'jl J'-l Fi*i:Lt o:-ltt q'jL"
! c-l ;L; ( Fr, )

-7

E295(St50-2), Re =295 N/mm2

E335(St60-2), Re =335 N/mm2

G=0,8(Rzw +R.ru )

Rzw =6,3 Pm

Rzr'r =12,5 Pm

h=0'2
Fax = 0,15

Sr =1,2

Sn =2

: 6Lbl Ct-,o d".-",^ 'SSL.I -'-,-t
, j!;' 6L- rc J+ -5sL-t -"9
, sl9. pJ-- o tl.r -," ,L*Jl --.-

, ..,"/ ;;lt. r.r ;L-Jl *-r;



.s;rlr, - .5.,K^ ff
1 lA 1 oL )--.j

] ir+u Jql o-l).;L;^l
( 

"FL* - Jel ui; ) .ra.i .ule (J.)Lt .:!;1 
"ll_:;lc

cr = 10 N / mm,,, o, 
*u *''."rt=;il;; 

: ]":; "r *' 
.'';.sjfi;ffi u';'u": 

;*
sl.1 JyL e 3mm .1"_:; rt"s a_..r ajL 106lrlJ 3 ;l ,60mm t\I Srt r2nm Jrj_ ).i. ";r- 5.etrt" 2 r_.$J e-r;r-j OlS. Jrj; -9; )1r9.;.rc lIo:-. -- Jtr JJL- d_.;1" ,gtu * sL6rr 4,4i_s 

"'t,.!. 
.\ri! ('. 130 mm

F

1000

tNl
900

800

700

600



{.!, el, ,r-i-l Jlji "UU.)

\ JiL ,l7l oAp Jta;"\
( ciYl9,-" - p9o ;4 )

.g-,r.ly - .5:K" "i-f
\ fAl "L .2.e

("J"jt)r Jle-
l-; .r,L- ,r. .p-lpl ,:-9-, 6i )U; aJ zcif ,lf .CV .-t4.,-, )*:-f .5,- c-.i ".l-.(.1 I or; .51 ooL .r--'? jl .trt' h

.tJp-, .l5J ,.: ;iL: ..y. | .glr; l-, JLi.'l c-*s-ii lt. J.;5.! a*,. I

. r.5 ,L .Lo;il a, I,.rqj. LJr tr' ":,^- u= (o

o
800

N/mm 
2

600

400

200

0

. ojl o.r-1 c-"r., -i!;. ;51- .5tq ' '; !

, G,Yt 6l{ri^.i ,51). Gr^ t+; t .,b-

(oFY)YJl}*,
.;.-Lri ,o a5 , s 

"#-5 9 o or^l O* al-l, .-e c+ ,1.r9^l ,s

, .J r"--, s-, :i,9^ ,1ls.l, ql ,r' '--'r' ;5

5235(St37) (a
E360(St70) (b

GG-25 t Eo"- < E"yr, ) (c

l) l{i.r.j- c--.ii j-,- . J*-U ,.i,:- I, cl5. ;l .'.- -r" .skr*
. r.al JLilj )lJr-j )J t

(oFf)YJlt--
on =f (or ) ;; .sLr a-l.r pl.: plS:.il . "sL .5-- .gLo o:e-\ )t;L:'-1";1 ;l

) r) c1*1,bF,.,. p'-_r r"*"_ri;.:r"I?:; 
I;",::

dF



o;rli - .SrlL "lf
\YAl ot" J.,

\ O,-ft Apl o>ltL ;lc,;^l
( c,Yl9j.- - p9.: ,i^,', ) {-r- .l>le (J.)Ll Jlji 

"B:,jilr

(oFf xJle,*,
,b J *U-.r-lJt .s,- lasi ;l .5,- 9 .91r, . .ll ..r; F-, ( oir. tir-i I .eti ;"U ,Uj ;t *t!U s-l_,t cJE 9s ,,-; ,15..i ,.r

("F1)AJlr-
. --.,,r f f, ', o-": fJ .916 6LoLr rr .jrl$ 6l{il'

, 450"C u

, 900 "C b 450 "C jl

, 900'C ;t .;o

("Fl)tJle.t-
9.r-1 ,r.;-.r, pl5:.-l ;5lu-- e*J;rs;l ,;-t;; a7 L ;.:.- .g.r15..-^-:.1 ,.r

(oFr)vJle..-
fc.rlc LocYg! .5rlii9,- ---!t! ,.: ,.uS lr*; ;'b 6Q1 ,.r aa

("FY)AJle.t-,
f;-l .r1r a> 61t1. o>|p;,1 . ,r.ac .'r. Jt:; lr (RSt37-3) S235J2G3 ry+ jt ,;f *t-E 6-l* &" s-y-

.rJ o-, 1., $! 1; ,,-l J.!U 45 *1; G>lJt .S,-

(.!L.l-.U

suiu



A_ir.ll .t",lL "rf
\ rll oL r+i

( nYlqj-- p9.: rj.;, ) {-:- .bl, s.Y-i Jljl oKjjlJ

("FY)1Jlej--

. (RSI37-3)S235J2G3 
"v9 plo pl.<:u-t ,tsr;

. c*l o.r-i o.:1,: o..r-:j .5r6..i9-:- a,-l o.:L ;l9r
oolc ,lc9; _rr l, o.r.i cSrt5.^ii: .'^:j F 4 fl5,.i-.1

. ,r.5 crlg ej ,* + l.gtocY9A ,_glr-,,l,LL ".r,.l

(RSt37-3)S235J2G3 rvrr ;t *-:.; F Lrt, (\
(St52-3)S355J2G3 ryer jt .,-Lr'.i crt, (y

+1

( "F Y ) \' Jle:-
!., F='10 kN csre ll _rJ ;r )i..6r! JL,l 6:j,, iJjJ

.!.5, .1r..

( 6F \ ) l1 Jlej.-
. u,-.4 pL; l, c-l p;Y 6- oYL;l ,t lc als*-l Jr5,o a5;!_t-. a.t-r. +-

\

Y

( oF \ ) \Y Jlr,^.-

",lf t-L..," . .tS 6s*.i-l.r.o ,l'.- r.r otl.r; J * { 6:.1 JL;l 9a

ct_r+ rLt ;",.J Jt-jl 9.: 6,-l ,l .5.."1.15 rc e.-:i. . J-rj,...a a,U:. >LF

! cr,S .r. ,ll

II a)9n

2 "rl

f lJS++

RS137-3 )S 235J2G3 4.--;;t a,-g.cu

'\

Y

)Lnf--
I

:l
+ 200
9
Jq'

o

;
E 120

40r
-1

r
T
!

f/l
,zFe )
,.2.1
[F\
.'-r .f
\\

'//,
.f F r.4
.174

xe, \
\\

\4



J.q-i:- .i-le (J.)Ll Jlji 
"B:JIJ

].i*rL Je.l''AP Jld.l
( oYl9,.- - p9r ,!; )

6;rlS - S+S^ "sf
\ lll .1";

("FY)lYJlt-
. o--L; ,a;-:- e;lt'\^lt )tL ! lr crJ,,tr :'9U;- qlp t.,,,-; .91a,15;;l .5,- ,o ro F4 -)15.991 c"-lu et-

( ").- f ) \f Jlt*,

Or-t jLt, d-.. ai9. ;sl' aL9,s^ g1l9; ob J.t -x,: ( 9=0' ct + a-rlj ) c..a ci?.5,. c"tj .91.t s,:.,19 6Lo9;

. rr,-t r,J"* &:t't 15 )tL a, l, p .5ltL-l qel;..q,-Li p.--1

T-
lFr

r
t_th

Ftotr.,



{.j-. blr (J-)Ll lljl "61!1r

l a*it ,ltll o>ltL ul>;.-l
( gYl":- - p9; ..,1-:.1 )

.5;rly - 5:lS- .rf
\ f^l 6L Ji

( "F I )\A JIr-*,

,l.r.L rcf ;-i-;l u'.t .$s Le-.11:; l, ( c*:;;l .-|p ) e)r, ci? JI-JI .S- + Ly.;^61* J"*J "+ ,ls9; ,',; ,15'i

..rof ,r, JLcl JL;l a, Fa= I '15 kN..r"JB J*$- Lser: )g ir.> rr.rF cs" J-t' AFV =15pm 'Jsl +,r:";
50

IKN ]

lao
I

135
F

30

25

20

15

10

5

Fv = OkN

T

\ lJdv,

100

25 kN

I
( u+f .F.:" r+-).- ! ) t c-l ";lsl + c---s 1l G:jrU AFV =FZ |'):J "i*t .t:i 

;it Y-\f

LFv=Fz 0 kN 5 kN 10 kN 20 kNTTtrT
(-,,+f ! ) ! ;-l ";lsl 4? c"..J;l .ra F4 ,5.9911 JLcl ,ll ,.: rl5 r.- rrAFg 61.,.sr.* i:le+; l-\f

AFs = OkN 5kN 10 kN 20 kN

trTI
( j+-1. l.r ) ! .:9r, ;.1 ,l >uts 6,>tr r" :i ei J J!.-\t- ,-F-lpl $li .,' 6jl$l a3 b;51> rl5.5e; f-\r

FAma, = 20 kN

T
30 kN

T
40 kN

T
50 kN

I

5kN

T

10 2n 30 40 50 60 70 80 [l m]0 10 20 30 4u 5u bu tu 6u tpl
f+

e)fr JUJI ,.: to9.; ,rfri u+, )lr9.i

( r5 ,.;-:-.,.rr; L ) ! c-l ";lsl a" ;*r jl J*.! rV Jr 9l.r, sr;,

20 kN

T



..s;r.li - .So|.l- "if
\YAt "L i

( eiYlgj- - ,"9.: ;>.1 ) .!q- bl5 (J.)Ll sl;1 
"6a-"jl:

(oFY)\tJlr-
. r-:S o^;,t- )J./; q l) ( c"!Li L- 9 tl)9- ).:,9.l,i r>19 ey i s(,:.s.L- t S.tt. , &) l6l4pqll t'j

s7/h6 H7 tt7 H7 ln7 H8/ x6

( rlji ) (siJ jlr LN

6.,ea 3\L:l

d.r JLtjl

lJu u9! \l.>r,

t1)9- rti r->19

( oF 1 ) \Y Jte,.-
! roc ,r- 3, l+5 1, ,u ey1;s ,e,i t ( JVi ) c,rL: ,r-f .r-,. JL;l

.r1Y ,rl;lc orl'> ,'r

(.::,y ,=:rl- otl'q tc

JB9; crL-! ,5+-,l.- orl.r-7 ,s

( oF Y )rA Jrr*-
)9l. r-f JL> 6-.--c,,.:9 r5,--..; t) r.ts-o + j!f;l ..,:l "+1.,?.c-l "o*:; "sl.: H7/m6 O!;l ! .r-f u"-,i Jt jJ.f_

.L-!6lf J-**n 4i9<" ( SR);j tltrc9( Sp) p-L.s r,1r,r.: JL+Jl *-lr,; . ,lL"..i ,.+ ,jj+ ( T) JU:l ,r.:;r?

("r,Y)ltJte-^.-

a,-_l Jr:j- . .,;f ,r- cS.,rlf.,tr "5; ,J.iU. .s?*,",,L F ro

f J,j)iJ .,. rl; .# ey ^a.";''U.'.. _r- r"

2;t tl ,
IJE cJs;\

,Ji.5

*s

.grL).i

t-t
Hr

. q,. L; ,a:.-- ,.r,; ! . o9-

( Sq ) ;rJ r.?lr.i ,o ;L--tl *.,*:'
+[ s." ..:..ol5 I tt .,. ; ru ] +t- .r .F-l;rl

( SF ) F! r- ,,1r, ,o ,..r1,, . Ll :--:;
,4t- ,r. .*oF I su *. .rLr ] *t- *'" .r-lpl

,i+il ,*tu
H7lm6 ;t

H7lmB .
M7lh6 *
H7ls6 +

I



6jrl; - .S..jlL orf
\ YAl OL;

\ J*.:L Apl o-lrb;jet-l
( oYlgj-- * p9c .rlA ) .!t-5 .l-l, s-i-l Jlt o6rilJ

( oF Y ) Y' Jr'-.
(,5Jl t" s cs)\s . c* ) r-r1 p[ l, s.;,3rs 6\"J; )L-:l 2g

( "F f ) Y] Jlr-.
r-;o e9 Ct.l J rJ'.rj-' .Ji jl aS d) , c) , b) ar- r;-...r 4! t a) ey J ."U.! -r 6_ *.l.:; "-'.-, 

a-r.i- 6l-t*r..r-
. .r.5 n-rl_.r 6F eEt{r.:^-:- O'-l a-.t:.- 6k(.-t.".- { Ly)^ 6* JLil,sl+aJi. -:!.+ e/*.r,jl .Jj jLiJ-

0 ho 15h0 2ho 2'583h03ho 37sh04ho

&*.-; ffi -p ,s.Q + q ---------> ,

lqr
lF

'1,

9"'
\

I

D)

c) 0)

.1,:! .tsr


