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Zafazenie resp. vniutorné sily

Ohybovy moment Priecna sila

M, ¢ = Fey.e = 70kNm Vg, = F, = 200kN

Materidalové charakteristiky

Materidl prvkov - $235 Materidl skrutiek - 10.9

fy = 235MPa fy =900MPa
f, =360MPa f, =1000MPa



Navrhova zadvislost moment — pootocenie vuzla

Rediny uzol Model vzla



Navrhova zadvislost moment — pootocenie vuzla
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Rozdelenie na komponenty

Pole steny stipa namdhané smykom [6.2.6.1 v EN 1993-1-8]

Stena stipa namdhand prieénym tlakom [6.2.6.2 v EN 1993-1-8]
Pdsnica stipa namdhand prieénym ohybom [6.2.6.4 v EN 1993-1-8]
Stena stipa namdhané prieénym fahom [6.2.6.3 v EN 1993-1-8]
Celna doska namdhané ohybom [6.2.6.5 v EN 1993-1-8]

Pasnica a stena nosnika namdhand tlakom [6.2.6.7 v EN 1993-1-8]

Stena nosnika namahand tahom [6.2.6.8 v EN 1993-1-8]



Pole steny stipa namdhané smykom
[6.2.6.1 v EN 1993-1-8]

Plocha steny stipa odoldvajica smyku

A\/c = Ac _2'bc'tfc+(twc + 2'rc)'tfc =
=5383,1-2.200.10 + (6, 5+ 2.18).10 —=1808,1mm?*

Navrhova Smykovd sila plastickej odolnosti nevystuzeného pola
steny stlpa

V 0 9 f HEA 200
wp,Rd = i
& J3. 7M0 Vea i}
= e
=0,923210 " 1808,1= 220, 8kN PE 330
J/3.1,0
VEd x—:x




Stena stipa namdhand prieénym tlakom
[6.2.6.2 v EN 1993-1-8]

Dizka roznosu cez &elnd dosku na vnitornej strane dolnej pdsnice
nosnika

Spnag = L, =1omm

Dizka roznosu cez &elnd dosku na vonkajsej strane dolnej pdsnice
nosnika

HEA 200

S, pod = Noog —¥/2.8, =20—+/2.8=8,7mm

e

U&innd sirka steny stipa namdhanej tlakom T 1pE 330

b

eff ,c,wc

:tfb+2.\/§.af +5.(tfc+rc)+sp,nad +5 =

p, pod

ills I:c,Ed
=11,5+2/2.8+5.(10+18)+15+8,7 =197,81mm — @ —

Pre usporiadanie jednostranného vzla [tab 5.4 v EN 1993-1-8]

p=1



Stena stipa namdhand prieénym tlakom
[6.2.6.2 v EN 1993-1-8]

W, = ! = . =0,777

t 2 6 5 2
1+1 e 1+1,3| 197,81 —
\/ + ,3[beff,c,WC A\/cj \/ [ 1808,1j

@, = L = L =0,525

t 2 6 5 2
1+5,2| b we 1+5,2|197,81—
\/ + 9, ( eff ,c,wc A\,C) \/ ( 1808,1)

Redukény sicinitel pre interakciu so Smykom pre [ =1

W=,
Redukény sUéinitel, ak normdlové napdtie v stene stipa je mensie
ako 0,7.f

k., =1

wcC



Stena stipa namdhand prieénym tlakom
[6.2.6.2 v EN 1993-1-8]

Vplyv vyduvania steny
dye =h, —2.(t;, +1,)=190-2.(10+18) =134mm

b d. . f B
/1p 20’932\/ eff,c,vg wc* " yc 20’932\/197,8113423510 ZO, 781

G 210.6,5°

wc

Sucinitel vyduvania steny

A.—0,2 _
. _ 0,781 8’2=0,92
A2 0,781

ﬂp>0,72—>p:

Ndvrhovd odolnost nevystuzenej steny stipa namdhanej prieénym
tlakom

F

c,wc,Rd

f C
= p.wk, b t —L =

wc "~eff ,c,wc "~wc
VMo

-3
=0,92.0,7/77.1.197,81.6, 5@ = 215,9kN




Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Model ndhradného T-profilu

mo, =m=Pe_Ye_ggr -9 65 4515 57 35mm
2 2 2 2 )
ezb—z“— 22 :220—90:55mm
0,8.rc
e, = Min(e;e, ) =min(55;35)=35mm
I | m | €
A
HEA 200 K

S I:t,Ed
Ll B —

IPE 330 \ /

Emin




Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Rad skrutiek 1 - samostatny
« kruhovy obrazec

Lt cprcre = 2.7.M=2.72.27,35=171,85mm

- nekruhovy obrazec
i norcrs = 4M+1,25.6 = 4.27,35+1, 25,55 =178,15mm




Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Rad skrutiek 1 - zacCiatok skupiny radov skrutiek
« kruhovy obrazec

Lt op1s.cre = 72-M+ P, =7.27,35+95=180,92mm

- nekruhovy obrazec

|t nc1scrs =2.M+0,625.6+0,5.p, =
=2.27,35+0,625.55+0,5.95=136,57mm

ava




Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Rad skrutiek 2 - samostatny
« kruhovy obrazec

Lt op.2.cr = 27.M=2.72.27,35=171,85mm

- nekruhovy obrazec

i ez crs = 4M+1,25.8 = 4.27,35+1,25.,55 =178,15mm

O O




Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Rad skrutiek 2 - koniec skupiny radov skrutiek
« kruhovy obrazec

Lt p.2e.cr8 = 72-M+ P, = 7.27,35+95=180,92mm

- nekruhovy obrazec

et nc26crs =2.M+0,625.6+0,5.p, =
=2.27,35+0,625.55+0,5.95=136,57mm




Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - samostatny
« sposob porusenia 1 - Uplné splastizovanie pdsnice

min Ieff Lind — min (Ieﬁ ,cp,1,CFB? Ieff ,nc,1,CFB? Ieff .cp,2,CFB? Ieff ,nc,2,CFB) I

=min (171, 85;178,15;171, 85;178,15) =171,85mm

M pl,1,Rd - O’ 25 min Ieff 1,ind t?c fyc /7/M0 =
=0,25.171,85.10%235.10° /1,0 =1,01kNm

AM i _ 4.1,01.10°
m 27,35

=147, 7kN

|:T 1,Rd



Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - samostatny
« sposob porusenia 2 - porusenie skrutiek a splastizovanie pdsnice

min Ieff Lind — min (Ieff ,nc,1,CFB? Ieff ,nc,2,CFB ) =

= min (178,15;178,15) =178,15mm

M ol,2.Rd — 0,25.min Ieff,2,ind 'tfc' fyc/yMO =
=0,25.178,15.10%235.107° /1,0 =1,05kNm

. 0,9.f,.A 0,9.1000.245.10°

F
t,Rd Vo 125

=176,4kN

n=min(e,;,;1 25.m)=min(35;1,25.27,35) =34, 2mm

min ?

e _2Mya n2Fg 21,0510°+34,2.2.176,4

i — 230, 0kN
iy m+n 27.35+34,2



Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - samostatny
« sposob porusenia 3 — porusenie skrutiek

Frore =2.Frq =2.176,4=352,8kN



Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - samostatny
« ndvrhova odolnost pdsnice T-profilu

Ft,fc,ind,Rd = min ( FT,l,Rd ) FT,Z,Rd : FT,S,Rd ) =
= min (147,7;230,0;352,8) =147, 7kN



Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - skupina radov 1+2
« sposob porusenia 1 - Uplné splastizovanie pdsnice

min Ieff Lor — min (Ieff ,Cp,1s,CFB? Ieff ,nc,1s,CFB ) +min (Ieff .cp,2e,CFB? Ieff ,nc,2e,CFB)

=min(180,92;136,57)+ min (180,92;136,57) = 273,15mm

M pl,1,Rd : O’ 25 min Ieff L, gr t?c fyc /7/MO =
=0,25.273,15.10%.235.10° /1,0 =1, 61kNm
AM 1pe 4.1,61.10°

s = - — 234, 7kN
B m 27.35




Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - skupina radov 1+2
« sposob porusenia 2 - porusenie skrutiek a splastizovanie pdsnice

min Ieff,2,gr = Ieff,nc,ls,CFB + Ieff ,nc,2e,CFB

=136,57 +136,57 = 273,15mm

M pl,2,Rd = O’ 25 min Ieff,2,gr t?c fyc /7/M0 -
=0,25.273,15.10°.235.10°° /1, 0=161kNm

2M o #NAF o 2.1,61.10° +34,2.4.176,4

=444 2kN
m+n 27,35+34,2

I:T 2,Rd



Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - skupina radov 1+2
« sposob porusenia 3 — porusenie skrutiek

Fiore =4.Fg =4.176,4 =705, o6kN



Pdsnica stipa namdhand prieénym ohybom
6.2.6.4 v EN 1993-1-8]

Odolnost T-profilu - skupina radov 1+2
« ndvrhova odolnost pdsnice T-profilu

Ft,fc,gr,Rd =min ( FT,l,Rd ) FT,Z,Rd ) FT,B,Rd ) =
=min (234, 7,444,2; 705, 6) =234, 7kN



Stena stipa namdhand prieénym tahom
[6.2.6.3 v EN 1993-1-8]

Samostatné rady skrutiek 1 resp. 2

HEA 200

K I:'r,Ed
*__
IPE 330

beff twe minleff 1ind =171,8mm
o = - - 1 —0,818
1 2 2
1413l p. e 1413171892
Ty RN ’ '1808,1
w, = 1 - 1 ~ 0,579

t 2 6 5 2
J1+ 5, 2(beﬁ,t,m Av; ) J1+ 5, 2(171,81868 1)

Redukény sUcinitel pre interakciu so Smykom pre =1

w=qam, =0,818



Stena stipa namdhané prieénym tahom
[6.2.6.3 v EN 1993-1-8]

Samostatné rady skrutiek 1 resp. 2

Navrhovd odolnost nevystuzenej steny stipa namdhanej prieénym
fahom

f -3
F = wb t —* =0,818.171,8.6, Sﬁ = 214,6kN

t,wc,ind,Rd eff ,t,wc *~wc
VMo ,



Stena stipa namdhané prieénym tahom
[6.2.6.3 v EN 1993-1-8]

Skupina radov skrutiek 1 + 2

b =Mmin, , ., =273,1mm

eff ,t,wc
(0]_ — 1 = 1 n O’ 666
Y 6,5 )
1+1,3(beff t,we Av\v;j l+1’3[273’11808,1j
(02 - 1 = 1 B O’ 408

t 2 6 5 2
\/1+ 5, z(beﬁ . AU J1+ 5, 2(273,118(’)8 J

Redukcny sUcinitel pre interakciu so Smykom pre =1

@ = o, =0,666



Stena stipa namdhané prieénym tahom
[6.2.6.3 v EN 1993-1-8]

Skupina radov skrutiek 1 + 2

Navrhovd odolnost nevystuzenej steny stipa namdhanej prieénym
fahom

.I: -3
¥ -0,666.273,1.6, Sw =277,9kN

7/|\/|O y

F =wb t

t,wc,gr,Rd *~eff ,t,wc "~wc




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Model ndhradného T-profilu

e, =€, =30mm

mx,EPB = rnx = hnad _0’8'af '\/E_ex =
=70-0,8.84/2 —30 =30,95mm

w=p, =90mm
e=e, =35mm
wot,

Mepg =M=——-"2_0,84a,/2 =

EPB :2 22 E%N
= @—5—0,8.3.\/5 —37,86mm

2 2
m,=e +p,—h_—t,—08a, .\/— =
—30+95-70-115-0,8.8/2 = 34, 45mm

HEA 200
G I:t,Ed

A
IPE 330




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Model ndhradného T-profilu

n, =min(e,;1,25.m, ) = min(30;1,25.30,95) = 30mm
e.. =min g—&;e2 =min @—@;35 =35mm
2 2 2 2

n=min(e,,;125.m)=min(35;1,25.37,86) = 35mm

min ?

jo = m 37,86
m+e 37,86+35
A= m, 34,45 0.47

" m+e 37.86+35

o =5,66



Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Rad skrutiek 1 - samostatny
« kruhové obrazce

et 10 = 27.M, =2.7.30,95 =194, 46mm
et on10eps = 72:M, +W = 7.30,95+90 =187, 23mm

et ep1cepn = 72:M, + 2.8 = 7.30,95+2.35 =167, 23mm




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Rad skrutiek 1 - samostatny

« nekruhové obrazce
L erncrs =4M +1,25., =4.30,95+1,25.30 = 161,30mm

ot nerpcos =€+2.M, +0,625., =35+2.30,95+0,625.30 =115,65mm
lyt ne1ccos = 0,50, =0,5.160 =80mm

s verqos =0,5.W+2.m +0,625.¢, =0,5.90+2.30,95+0,625.30 =125, 65mm

. e -




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Rady skrutiek

 rad skrutiek 1 lezi nad pasnicou
nosnika, preto nemoéze byt v
skupine s radom skrutiek 2

 rad skrutiek 2 lezi pod pdsnicou
nosnika, preto nemoéze byt v
skupine s radom skrutiek 1

6xM20 - 10

220 |, 95 | |30

75 |

420

35

35




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Rad skrutiek 2 - samostatny
« kruhovy obrazec
Lyt o0 o = 2.7.M = 2.77.37,86 = 237,86mm

- nekruhovy obrazec
ot ez eps = @M =5,66.37,86 = 214, 23mm

O O




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 1 samostatny

« sposob porusenia 1 - Uplné splastizovanie pdsnice

eff ,cp,1,8,EPB? Ieff ,.cp,1,b,EPB? Ieff ,.cp,1,c,EPB? Ieff ,nc,l,a,EPBj

mlnleff,l,ind = min | |
eff ,nc,1,b,EPB ? "eff ,nc,1,c,EPB ? "eff ,nc,1,d,EPB

=min (194, 46;187,23;167,23;161,3;115, 65;80;125, 65) =80mm

Mpl,l,Rd =0,25.min | 1,ind * p yp/7/|v|o
=0,25.80.15%.235.10° /1,0 =1,06kNm

AM 1p¢  4.1,06.10°
Fries = =30 05

X

=136, 7kN



Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 1 samostatny
« sposob porusenia 2 - porusenie skrutiek a splastizovanie pdsnice

min Ieﬁ 2,ind — min (Ieﬁ ,nc,1,a,EPB? Ieff ,nc,1,b,EPB? Ieff ,nc,1,c,EPB’ Ieff ,nc,1,d,EPB )

=min (161, 3;115, 65;80;125,65) = 80mm

M pl,2,Rd — 0,25.min| 2,ind -tpzr fyc /7/|v|o -
=0,25.80.15%235.10° /1,0 =1,06kNm

~0,9.f,.A 0,9.1000.245.10°°

=176, 4kN
Yz 1,25

Ft, Rd

2M ope T N2.F g 2.1,06.10° +30.2.176,4
m, +n, 30,95+30

=208, 4kN

FTZ,Rd :



Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 1 samostatny
« sposob porusenia 3 — porusenie skrutiek

Frirg =2.F g =2.176,4=352,8kN



Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 1 samostatny
« ndvrhova odolnost pdsnice T-profilu

Ft,epc,ind,Rd . min(FT,l,Rd  Fr 2ras Fr g ) N
=min (136,7;208,4;352,8) =136, 7kN



Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 2 samostatny
« sposob porusenia 1 - Uplné splastizovanie pdsnice

min Ieff 2,ind min (Ieff ,Cp,2,EPB? Ieff ,nc,2,EPB ) -

=min(237,86; 214, 23) = 214,23mm

M plLRd — 0,25.min| 1,ind -ti- fyp /7/|v|o =
=0,25.214,23.15%.235.10°° /1,0 = 2,83kNm

4.M 3
Frira = n:m’Rd = 423’(;339;0 = 30,95 =299, 2kN

X




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 2 samostatny

« sposob porusenia 2 - porusenie skrutiek a splastizovanie pdsnice

min Ieff,2,ind : Ieﬁ,nc,Z,EPB = 214,23mm

M pl,2.Rd — 0,25.min 2,ind -ts- fyc /7/|v|o =
=0,25.214,23.15%.235.10 ° /1,0 = 2,83kNm

~0,9.f,.A 0,9.1000.245.10°°
Vm2 1,25

F =176, 4kN

= _2My tn2FR, 22,83.10°+35.2.176,4
W m-+n 37,86 +35

=247,2kN




Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 2 samostatny
« sposob porusenia 3 — porusenie skrutiek

Frang = 2.Fpg =2.176,4=352,8kN



Celné doska namédhand ohybom
[6.2.6.5 v EN 1993-1-8]

Odolnost T-profilu - rad 2 samostatny
« ndvrhova odolnost pdsnice T-profilu

Ft,epc,ind,Rd = min(FT,l,Rd  Fr 2ras Froa g ) n
=min (299, 2,247, 2;352,8) = 247,2kN



Pdasnica a stena nosnika namdhana tlakom
[6.2.6.7 v EN 1993-1-8]

Ndavrhovy moment odolnosti nosnika

_ Wiy _ 783,54.235.10°

M e = —184.1kNm
VMo 1,0

Navrhova tlakova odolnost pdsnice nosnika spolu s prifahlou ¢astou
steny nosnika

Mcra 1841

Fc foRd — = = 578,1k|\| HEA 200
. hb_tfb 330_11,5

X

X1P¢

IPE 330

FC,Ed VARV !
ﬁ_




Stena nosnika namdhand fahom
[6.2.6.8 v EN 1993-1-8]

0t e = MIN (L o5 5 eVt ez epm ) = MiN(237,86; 214, 23) = 214, 23mm

Navrhovd tfahova odolnost steny nosnika

f -3
|:t,wb,Rd - beff ,twb 'twb — = 214,23.7, 5% =377, 6kN

7/MO y

HEA 200

X1PE

I:i,Ed

I




Prehlad odolnosti

Odolnost radu skrutiek 1 - samostatny 6.2.7.2 (6) v EN 1993-1-8

. stena stipa namdhand tahom F weinara = 214,6kN
« pdsnica stipa namdhand ohybom F tcind ra =147, 7kN
« celnd doska namdhand ohybom F epcind ra =136, 7kN

HEA 200

IPE 330

F

ttmin — MIN ( R weindra s . foind R Ft,ep,ind,Rd

= min (214,6;147,7;136,7) =136, 7kN

):



Prehlad odolnosti

Odolnost radu skrutiek 2 - samostatny 6.2.7.2 (6) v EN 1993-1-8

- stena stipa namdhand tahom F weinarg = 214,6kN
. pdsnica stipa namédhané ohybom F cing e =147, TkN
« celnd doska namdhand ohybom R epc.ina ra = 247, 2kN
- stena nosnika namdahand fahom F wo.ra =377,6kN

HEA 200

XTP¢

X -
IPE 330 — . - b —
I:t2,min =min ( I:t,wc,ind,Rd ’ I:t,fc,ind,Rd ’ |:t,ep,ind,Rd ’ |:t,wb,Rd ) iy

=min (214, 6;147,7;247,2;377, 6) =147, 7kN




Prehlad odolnosti

Odolnost skupiny radov skrutiek 1+2 6.2.7.2 (8) v EN 1993-1-8
Foio=FimntF =136,7+147,7 =284,3kN

t1,min t2,min
- stena stipa namdhand tahom Fove.orra = 277,9KN
» pdsnica stipa namdhana ohybom F tc.orra = 234, 7kN

» odolnost skupiny radov skrutiek
Fgrra =Min(F F

t,gr,Rd t,wc,gr,Rd* ° t,fc,gr,Rd ) -

=min(277,9;234,7) = 234, 7kN ey 136,7 kN
P> 147,7 kN




Prehlad odolnosti

Odolnost skupiny radov skrutiek 1+2 6.2.7.2 (8) v EN 1993-1-8

F

t,1+2

> F

F

t2,min

- F

t,gr,Rd

F

t1,min

=234,7-136,7 =98,0kN

e 98,0 k

t. j. odolnost v skrutkach je vacsia ako odolnost skupiny
torRd  skrutiek, potom treba prerozdelit sily v skrutkach

) 136,7 kKN

N



Prehlad odolnosti

Kontrola podmienok rovnovdahy 6.2.7.2 (7) v EN 1993-1-8

« fahand oblast
F.,=F,. +F

t,1+2 t1,min t2,min

=136,7 +98,0 =234, 7kN
. stena stipa naméhand smykom
Vo vy =220,8.1,0 = 220,8kN

. stena stipa namdhand tlakom
F = 215, 9kN

c,wc,Rd

« pdsnica nosnika namahana tlakom ——l 13€,7 kN

I:glob,min : min (pr,Rd -,B_l; FC,WC,Rd , Fc,fb,Rd ) = e 79,2 kN
= min (220,8;215,9;578,1) = 215,9kN

Redukcia odolnosti fahanej oblasti
F =F -F, .= -

t2,min,red glob,min t1,min

=215,9-136,7 =79, 2kN




h=h —e —h_ —0,5t, =420-30—20-0,5.11,5=364,3mm

Odolnost vzla v ohybe
[6.2.7.2 (1) v EN 1993-1-8]

h, =h — p, =364,3-95=269,3mm

M j,Rd — Ftl,min'hl + Ft

M j,Ed - 70
M IRo 711
Vvyhovuje

=0,98<1,0

2,min,red

h, =136,7.0,3643+79,2.0,2693 = 71,7kNm

h,

) 136,7 kKN

X

ffb

79.2 kN




Odolnost skrutiek proti strihu
[tab. 3.4 v EN 1993-1-8]

o, =0,6 rovina strihu prechddza driekom skrutky

Vv

strih sa prendsa iba dolnym radom skrutiek n=2

E. =n A.a,.f, _5 314,2.0,6.1000 _ 235 2kN
! Y2 125

F
vEd A =0,85<1,0 Vyhovuije

Foeg 2352




Odolnost v otlaceni ¢elnej dosky
[tab. 3.4 v EN 1993-1-8]

o, =min 5 . P —1; 1:“b;l :min( D ;220 —3;@;1}0,45
3d, 3d, 4'f, 3.22'3.22 4’235

k, = min[2,8§—2—1, 7 2,5j - min(Z,B%—lﬂ; 2,5) =25

0

ke, fipdt, _  2,5.0,45.235.20.15

F..=n
uis Vv 1,25

=589,1kN

Fea 200

= =0,34<1,0 Vyhovuje
Fore 5891




Odolnost v otlaéeni pdésnice stipa
[tab. 3.4 v EN 1993-1-8]

f 3.22 4 235

up

ab:min( ! —%; f“b;lJ:mi (ﬂ—l ~9008 1) 1,0

k, = min (2,8('00 —dpz )/2 A7 2,5] = min (2,8 (200 ;290)/2 S 2,5) =2,5

0

ki fipd e _2,5.1,0.235.20.10

E —n — =864, 0kN
b,Rd o 125
Ve 200 =0,23<10 Vyhovuje
Ry 864



Odolnost kitovych zvarov
[4.5.4 v EN 1993-1-8]

« pripoj steny nosnika a, =3mm
Rk 200

F _ =369 N/mm
w,Ed Z(hD —2t, _2_rb) 2_(330—2.11,5—2.18) /
f 360
F, o= u = 3=623,5N/mm
8 \/g'ﬂw'yMZ b \/§O’81’ 25 /
Fukd _369.0 _ 0,59<1,0 Vyhovuje

F.ra 6235



Odolnost kitovych zvarov
[4.5.4 v EN 1993-1-8]

* pripoj pdsnice nosnika a, =8mm

c o M 70
"= (h—ty,)2b, (330-115).2.160

=686,8 N/mm

T, 360
" BAerwe | V30,8125

8=1662,8N/mm

F.ec 6868
Fone 1662,8

=0,41<1,0 Vyhovuje




Odolnost steny nosnika v Smyku
[6.2.6 v EN 1993-1-1]

(hy—2t, =25 )1,,.f

y

\% |, web,Rd — =
i \/§-7/M0
(330— 2.115- 2.18).7,5.235.10_3
- = 275,8KkN
J3.1,0
F\,,Ed 200

n =0,73<10  vyhovuje
Vpl,web,Rd 275’8 Y !




Odolnost proti vytrhnutiu bloku skrutkového spoja
[3.10.2 v EN 1993-1-8]

oslabend plocha
namdhana fahom

n OItS
[0 - |
oslabena plocha

6 namdhand Smykom
=|420-30— 22(E - o,5j .15 =5025mm?

VﬁleZZ'(fu.Aqt+ A =
R VM2 \/§-7M0

360.360.10° 235.5025.10°
= 2. +
1,25 J3.1,0

A, =(e,—d,.0,5)t, =(35-22.0,5).15=360mm"

j =1570,9kN

Fea 200
Vpl ,web,Rd 1570’ 9




Rotaéna kapacita vzla

Podmienky pre rota¢ni kapacitu 6.4.2 (2) v EN 1993-1-8

ty im = 0,36.d. / 03620,/ =15mm >t =15mm
OO
ty im = 0,36.d. =0,36.20. =14,85mm >t =10mm

HEA 200

MY

X IPE 330




Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

pole steny stipa namdhané smykom
z=h —t, =330-11.5=318,5mm

_038A, 03818081 ,

k
Bz 1,0.318,5

stena stipa namdhané tlakom
i O’ 7'beff,c,wc'twc i 01 7197;86;5
d 134

wceC

K, =6, 72mm

stena stipa namdhand tahom

Ieff Jboltl = min (Ieff ,cp,1,CFB? Ieff ,nc,1,CFB? Ieff ,cp,1s,CFB? Ieff ,nc,1s,CFB ) i

— min (171,85;178,15;180,92;136,57) =136,57mm

N O’ 7 Ieff ,boltl 'tWC B 01 71361 5761 5
@ d 134

wcC

=4,64mm



Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

- stena stilpa namdhand ftahom

Ieff ,bolt2 = min (Ieff ,cp,2,CFB? Ieff ,nc,2,CFB? Ieff ,cp,2e,CFB? Ieff ,nc,2e,CFB ) u

=min (171, 85;178,15;180,92;136, 57) =136,5/mm

B O’ 7 Ieff,bolt2 'tWC . 01 71361 57615

3,2 =4 64mm
| d,. 134
Ieff bolt3 = min (Ieff ,cp,l,CFB; Ieff ,nc,l,CFB) N
= min (171,85;178,15) =171,85mm
0,7.1 t . :
. eff ,bolt2 *“wc - 017 1711 85 615 - 5’ 84mm

e d 134

wcC



Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

. pdsnica stipa namdhand ohybom

0,9.1 t 2
= eff3,bo|t1 fc - 0’9136’5310 - 6, Olmm
’ Mg 27,35
0,9.1 1 , 10°
k4 , = eff3,bo|t2 fc _ 019 1361SZ 10 - 6,0lmm
| Marp 27,35
0,9.1 t :
= 0%l e 0,0171,8510° o

3
rnCFB

27,35°



Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

« celnd doska namdahand ohybom

| . Ieff ,.cp,1,a4,EPB? Ieff .cp,1,b,EPB? Ieff .cp,1,c,EPB’ Ieff ,nc,1,a,EPB
eff ,boltl — m

eff ,nc,1,b,EPB ? Ieff ,nc,1,c,EPB? Ieff ,nc,1,d,EPB

=min (194, 46;187,23;167,23;161,3;115, 65;80;125, 65) =80mm

0,9.1 b 80.15°
L= e;f,boltl P _ 019 80 ];5 _ 8, me
’ M, epp 30,95

Lt oz = M0 (Lr o5 2 o83 e e 2.0 ) = MiN (237, 86; 214, 23) = 214, 23mm

0,9.1 2 3
k5,2 : eff3,bo|t2 p - 019214;2:3315 :4’ 48mm
me. 37,86

Lot bors =MIN (Iefr 0,2,208 bt m,Z,EPB) =min(237,86;214, 23) = 214,23mm

0,9.1 1 3
k5,3 - eff3,bo|t3 p _ 019214; 2315 - 4,48mm
meos 37,86




Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

« skrutky namdhané fahom

|, =4mm hrdbka podloziek
|, =16mm hrobka matice
|, =13mm hrdbka hlavy skrutky

L, =t +t, +21,+0,5.1, +0,51, =
=10+15+2.4+0,5.16+0,5.13=47,5mm

predlzovand dizka skrutky

_16.A 16245

=8,25mm
L, 47,5

Kig




Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

« Uzly s ¢elnou doskou a dvoma fahanymi radmi skrutiek

1 1
Kea=T—1 1 1- 1 1 1 1 _Lomm

+ + +——+
K, Kk, k, k, 464 601 82 825

1 1

K2 =T 1 1 1- 1 1 1 1 _L38mm
SRR ¢ + + +
ki, K, ki, ko 4,64 601 4,48 825
1 1
Kie=T—1 1 1 - 1 1 1 1 _L°4mm

+ + + +
K,y K5 Ks ko, 584 7,56 4,48 8,25



Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

« Uzly s ¢elnou doskou a dvoma fahanymi radmi skrutiek




Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

- ekvivalentné rameno vnutornych sil

keff ,1'h12+ keff,2'h§+ keff 3h§

keff ,1'h1+ keff,2' h2+ keff 3" h3

1,6.364,3% +1,38.269,3 +1,54.49,3°

€q

= 306,8mm
1,6.364,3+1,38.269,3+1,54.49,3
 ekvivalentny sucinitel tuhosti

k - keff,l'h1+ keff,2'hZ+keff,S'hS .

eq _

Zeq

1,6.364,3+1,38.269,3+1,54.49,3

= =3,4mm

306,8



Rotaéna kapacita vzla

Zaciatoéna rotacénad tuhost uzla 6.3 v EN 1993-1-8

u=1 pomer tuhosti (pre zaciato¢nu rotacnd tuhost uzia)
2
v _ E.z;, _

j,ini 1+1+1
lu. kl k2 keq

-6 2
= (210'10 3068 ] =21,71MNm/rad

1
+ +
2,16 6,72 3,4)

e o

-=-
0 -
o
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