15.)

Pfiloha C - Digitalni archiv posouzeni prutud

SOK var.1 - diditalni archiv posudku

prvek prafez faze extrém | vyuziti
MsU %
horni pas horni pas u4,5,6 - kraj ST14 - 90° N 54,3
horni pas horni pas u4,5,6 - kraj ST14 -90° Mz 55
dolni pas dolni pas ul ST4 - vysun - 2 My 23,4
dolni pas dolni pas u3,4,5,6 ST14 - 90° Mz 19,7
podélnik podelnik ST14 -90° N 24,5
podélnik podelnik ST14 -90° My 17,2
diagondla diagonala d1 ST14 -90° My 20,5
diagondla diagonala d1 ST14 -90° Mz 20,6
svislice stojka vO ST12-70° My 43,7
svislice stojka vO ST4 - vysun - 2 Mz 29,4
horni pricnik |pricnik ST14 -90° My 65,9
NOK var.1 - diditalni archiv posudk
prvek prafez faze extrém | vyuziti
MsU %
horni pas novy - horni pas ST15-100° N 21,6
horni pas novy - horni pas ST15-100° Mz 9,6
dolni pas novy - dolni pas 0 ST24 - demontaz otacedla My 14,5
dolni pas novy - dolni pas 2 ST14 -90° Mz 17,7
podélnik novy - podélnik ST15-100° N 10,5
podélnik novy - podélnik ST15 - 100° My 22,9
diagondla novy - diagondla - 1 ST24 - demontaz otacedla [N 23,5
diagondla novy - koncova svislice ST14 -90° My 13,3
horni pricnik [novy - pficnik 1 - horni ST15 - 100° Mz 46,5
dolni pfi¢nik [novy - pricnik dole 0 ST14 -90° My 15,5
rost var.1 - diditalni archiv posudk
prvek prafez faze extrém | vyuziti
MsU %
podélnik rostl - HEB500 ST14-90° N 42,4
podélnik rostl - HEB500 ST14-90° Mz 12,9
spojka rost nozickal - HEB300 ST14 -90° N 12
spojka rost2 - HEB500 ST14-90° Mz 13,3
koncovy pfi¢rrost4 - RHS500/300/16.0 |ST5 - sepnuti N 5,3
koncovy pfi¢rrost4 - RHS500/300/16.0 |ST23 - 180° My 3,2




E:=210 GPa
G:=80 GPa

f,:=211 MPa
Ymo=1

Yani=1.1
Yarzi=1.25

0.5

] =1.055

.. (235 MPa
fy

MSU - SOK - horni pas

HORNI PAS i
Profil: horni pas u4,5,6 - kraj e
Extrém: Mz - ST14 - 90° _

5 ; .. Jméno horni pas u4,5 6-kraj
Prifezové charakteristiky: w Obecny prifez
A:=2.8108-10"2 m? e S

— . P dek inného & 8 d
hi=042m  b=052m e :
1,:=3.7818-10""' m' e s oz
I.:=6.7997-10 " m*
Wy.pl i=2.2052-10~° m® A y[,m:l ™3 fﬁ;gﬁgﬁ 11354 02
W,pi=41144-10 % m? el o | o omen
Wy o:=1.1540. 10~% m? W,y 2 W] 11540003 26153003
: -3 3 W, ¥ z [m’] 22052e-03 4,1144e-03
Wz.el =2.0150-10™ : !\’;uzc:"xcs [mm] 32 :g
i, =116 mm a [deg] 0,00
,y AL, D [m¥m] 26455e+00 2,6455e+00
2,i= 156 mm M, + - [Nm] 518e+05 5,18e+05
Mo -[Nm] | 9UB/erUb|  9Brerls
I,:=9.1883.10"°m"° A,,=1.0504-10" m? A,,=1.1354.10"> m>

I,:=7.5104-10"° m*

vnitfni sily: Nga Veay Vea: Mpaw  Mgey  Mpg.
(kN)  (kN) (kN) (kN-m) (kN.m) (kN-m)
—2099.3 3.13 0.91 0.69 26.44 40.24

tlakova normalova sila ==> Npg.=min (0,Ng,)+(~1)=(2.099-10%) kN
tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 34.826
Cp:=120 mm C,=310 mm tlak.w:=|38-£|=|40.103
t;=20 mm t,:==12 mm 42.¢ 44.324
9. 9.498 72.¢ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ |=| 87.593
14.¢ 14.775 124 -¢ 130.862
C . C o
t—f=6 ==>1, tfida t—“’:25.833 ==>1, tfida
f w

W,=W, ,=0.002 m’ W,:=W, ,;=0.004 m®
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vzd. stykd:

LU:= 5.9m

tf=20 mm
> 40mm

krivka b
= 0.34

Yaro=1

Yan=1.1

Npg1=0 kN

%20.808 > 2

kfivka a

L;,;=59m

MSU - SOK - horni pas

vzpérné délky:
ﬂy::l ,ﬁz::l ﬁw::l

L y=ByLy,=59m L..=0,L,=2.95m

Lcr.y
A, =—Y = 50.862 y

vzpér
¢, =05+ (1+a- (A, —0.2)+,”*)=0.685

1
X —:: 0.5
y (¢"y+ (qbyz _)‘y ’2) )

¢.:=0.5+ (1+a+ (X, "=0.2)+ X, ) =0.517

X. = L =1003 ==>  x=min(x ,1)=1
(.02 -2
prosta unosnost
'fy 5 fy
NRd::A. =5391.63 kKN My.Rd:: -Wy:423 EN-m
Yo ' givst
fy 3 Ty
Npgy=A+—L=(5.931-10%) kN M, pgi=—2W,=789.22 kN -m
Yo Tan
posouzeni v tahu:
N
Ed.t =0 =i
Nraa Vyhovuje
klopeni:
kz::ﬂzzl kw::ﬁyzl CL(] :=0.94 01'1:20.96
1,=(9.188-107%) m" 1,=(7.51-10"%) m*
2 ((E-T
kwt = il * = =0.954
ky+Lp, G-I,
C,=Cp+ (01.1_01_0> *k,;=0.959 os
C ., 05 T E.IZ.G.I N
ucr::_l'(l-’_kwtz) =1.326 MCT:ZMCT- ( t)
k., Ly,
0.5
A = M— :0.267 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢LT::0'5 e (1 +aLT' ()\ 'LT_A ’LT.O) +,6‘A ’LT2) =0.513
1
Xor = =083 < ——=14052
brr+ (¢LT2 +8-A ’LTZ) o

== XLT::m’in (XLT_’]')ZO‘Q'?’

Lyy=B,-L,=59m

A
A =93.9-£=99.096 /\1’:)\—1’:0.513

X, i=min (xy_, 1) =0.878

I,=(6.8-107") m"

=(6.538-10%) kN -m

Str. 2



tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.191

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - horni pas

Interakce tlak - ohyb
podle tavru ohybového
My, ,=26.44 kN+m Ny, =(2.099.10°) kN momentu na prutu:

MEd.z:40'24 ENm ’l‘by:: 1 ’(pz =1 wLT::]_
Cry =0.6+0.4:2),=1 C,ypy=max C’my_,()_zl) =1

sz_ = 0'6 + 0'4 ¥ ¢Z = 1 CTTLZ =max C'mz__ ? 0'4) = 1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

. - NEd.c NEd.c
kyy sar=min|Chy | 140.6: X, e ———|,C, +|1+0.6 . ————| |=1.14
Xy'NRd Xy'NRd
Ngg. Ngae
Ky 2= [ Cpy o [ 14 (A, = 0.2) - —22 |, C,, 0| 14080 — 2| |=1.14
Xy*4VRd Xy*Nrq
==>  ky,=ky »,=1.139

kzz_34 =min (sz *

N
1+0.6-A, "iJ HC
Xz"Nga

N
1+0.6-ﬂ]]:1.04
Xz*Npd

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

N
1+1.4-i]]=0.91
d

==> kzz ::kz2712:0'915

0.05-).7 N . N
kyy gq=min|1— s, veds g GO0 | Seks |ggy
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
K.y 12g:=min|l— il i, ) (Y
o CmLT_ 0.25 Xz 'NRd CmLT_ 0.25 Xz 'NRd
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 e 1-0.79
B Crrr—0.25 Xx,*Npq

==> kzy:z kzy_12.0=0.791

kyzg?»cl = kzz = 0.915

k. 15:=0.6+k,,=0.549

==> k. =k, ,=0.549

yz_1
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Vip.=0.91 kN

Viay=3.13 kN

MSU - SOK - horni pas

- Posouzeni: Interakce tlak - ohyb

k,=1.139 k,=0549 k,=0.791 k,,=0.915
X,=0.878 xX,=1 Xrr=0.93
Npa.=(2.099.10°) kN Mpy,=26.44 kN -m
A{Ed.2:40'24 kN'm
Npy= (5.392- 103) kN M, 3 =422.997 kN -m

M, py="789.217 kN -m

Nege Mg, Mg, ..
nyi= BEd.c ey Ed.y - Ed. —0.55
Xy N4 Xrr- My gd Xor M pa
Nz, M M,
Moy =4 Kyl 4 e =0.493
X:*Npry Xrr*M, y.Rd Xer* M, ra
T g i=Nax (nyz,nzy) =55 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,x.) =0.878 By _p067 <1  ==>
N Xer* My ra Vyhovuje
Bde _p.443 <1 i
Npa'x  ==» _ THdx oot 21 ==>
Vyhovuje Xer*M:.Ra Vyhovuje
Smyk ve sméru Z
A,.=(1.135-10") mm?
Vol ra=Ap Ty =(1.383-10°) kN
3 Yo
Vi :
P12 —0.066 (1)% < 50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(1.05-10") mm®
Vorm ::A,‘,y-ng (1.28-10°) kN
3 Yo
Vv
Y —0.245 (1)% < 50%  ==>maly smyk
VoLrd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

fy =211 MPa

Tamo=1
Yani=1.1
Yarzi=1.25

] =1.055

.. (235 MPa
fy

MSU - SOK - horni pas

HORNI PAS

Profil: horni pas u4,5,6 - kraj Vs
Extrém: N - ST14 - 90° _
> % R Jméno horni pas u4,5 6-kraj
Priifezové charakteristiky: w Obecny prifez
A:=2.8108-10"% m? = i
h=042m  b=052m SRR S
I,:=3.7818-10"" m' L Vichers
Pouzi ZD MKF vypocet v
I.:=6.7997-10 " m* :
-3 3 m -
Wy.pl :=2.2052-10 . m3 : \[, :l[m?] fﬁ;ﬁieﬁi 11354002
Won=41144-10""m" ot XIS I ST
1% 1= 1.1540- 10_3 m3 W,y z [m’] 1,1540e-03 26153e-03
y-e _3 3 W,y z [m] 22052e-03 4,1144e-03
Wz.el =2.6153-10"" m : tuzc;m;].lcs [mm] ag :g
1, =116 mm o [dea] 0,00
_y A L, D [m¥m] 2,6455e+00 2,6455e+00
2= 156 mm M, + - [Nm] 5,18e+05 5,18e+05
icl: V= [Nm] gE7e+0h UETe+l5
I,:=9.1883.10"°m° A,,=1.0504-10"* m? A,,=1.1354.10"% m>
I,:=7.5104-10"° m*
7
V4
vnitfni sily: Nggq Vedy Vea: Mpas  Mgpey  Mpgg.
(kN) (kN) (kN) (kN-m) (kN-m) (kN-m)

—2099.44 15.66 0.92
tlakova normalova sila ==>
tahova normalova sila ==>

zatFidéni prifezu:

2.26  27.98
Npg.=min (0,Ngg)+(~1)=(2.099-10%) kN
Npq,=max

0,Npg)=0 kN

24.96

pdsnice stojna 33-€ 34.826
Cy:=120 mm C,=310 mm tlak.w:=|38.€ |=|40.103
tp:=20 mm t,:=12 mm 42.¢€ 44.324
9. 9.498 72.€ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ |=| 87.593
14.¢ 14.775 124.¢ 130.862
C » Cy, v
t—f=6 ==>1, tfida t_:25'833 ==>1, tfida
f w

— — 3
W, =W, ,=0.002 m

W,:=W, ,=0.004 m®
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vzd. stykd:

LU:= 5.9m

kfivka b
a:=0.34

Yaro=1

Yan=1.1

E: 0.808 > 2
b
krivka a

L;;,=59m

MSU - SOK - horni pas

vzpérné délky:

ﬂy::l ,Bz::l ﬂw::l

L y=ByLy,=59m L..=0,-L,=2.95m

Lcr.y
A=t = 50.862
1

Y

A1:=93.9.£=99.096

L
A i=—%—=18.91

Z .

Z

vzZpér
¢,:=0.5+(1+a- (A, "=0.2)+1,*)=0.685

Xy = ! —=0.878 ==> Xyi=min (x, ,1)=0.878
(¢y+ (¢y2 _’\y ’2) )
¢.:=0.5+(1+a-(A,"=0.2)+), *)=0.517
1
X, = —=1.003 ==> xX.=min (x, ,1)=1
(o407 -1
prosta unosnost
.fy fy
Npg=A+—%L=5391.63 kN M, pgi=—"-+W,=423 kN -m
Y Yan
fy 3 Ty
Npay=A-—1=(5.931-10°) kN M, pgi=—"—W_=789.22 kN -m
a0 Y1
posouzeni v tahu:
N
Ed.t -0 ==>
Npat Vyhovuje
klopeni:
kz ::,GZ: 1 kw::ﬂy: 1 CLO :=0.94 Cl.l:: 0.96

1,=(9.188-10) m I,=(7.51-10) m*

2 ((E-1,
up= u 1/( ]=0.954
w Lt G-I

C,:=C, 5+ (C11—C1) + ki =0.959

Lyy=B,-L,=59m

A
A, =—=0.513

£)

I,=(6.8-107") m'

0.5

C 05 e (EI,G-1
ucr::_l'(l-’_kwtz) =1.326 Mcr::Mcr' ( t)
k., Ly,

W f 0.5
A’LT::( v J] =0.267  A'ppg=04  B:=0.75
¢rr=0.5- (1 togrs (A=A ro) +8-A ’LT2) =0.513
1
XL = 0,5:0'93 < A’ 2
brr+ (¢LT2 +8-A ’LTZ) o
==> XLT::

oy pi=0.21

=14.052

min (XLT_, 1) =0.93

=(6.538-10%) kN -m
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.191

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - horni pas

Interakce tlak - ohyb
podle tavru ohybového
My, ,=27.98 kN+m Ny, =(2.099.10°) kN momentu na prutu:

MEd.z:24'96 k:N'm wy:: 1 wz =1 wLT::]-
Cry =0.6+0.4:2),=1 C,ypy=max C’my_,()_zl) =1

sz_ = 0'6 + 0'4 ¥ ¢Z = 1 CTTLZ =max C'mz__ ? 0'4) = 1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

. - NEd.c NEd.c
kyy sar=min|Chy | 140.6: X, e ———|,C, +|1+0.6 . ————| |=1.14
Xy'NRd Xy'NRd
Ngg. Ngae
Ky 2= [ Cpy o [ 14 (A, = 0.2) - —22 |, C,, 0| 14080 — 2| |=1.14
Xy*4VRd Xy*Nrq
==>  ky,=ky »,=1.139

kzz_34 =min (sz *

N
1+0.6-A, "iJ HC
Xz"Nga

N
1+0.6-ﬂ]]:1.04
Xz*Npd

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

N
1+1.4-i]]=0.91
d

==> kzz ::kz2712:0'915

0.05-).7 N . N
kyy gq=min|1— s, veds g GO0 | Seks |ggy
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
K.y 12g:=min|l— il i, ) (Y
o CmLT_ 0.25 Xz 'NRd CmLT_ 0.25 Xz 'NRd
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 e 1-0.79
B Crrr—0.25 Xx,*Npq

==> kzy:z kzy_12.0=0.791

kyzg?»cl = kzz = 0.915

k. 15:=0.6+k,,=0.549

==> k. =k, ,=0.549

yz_1
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Vipa.=0.92 kN

MSU - SOK - horni pas

- Posouzeni: Interakce tlak - ohyb

kyy: 1.139 k:yz:(].549

X, =0.878 x,=1
Npa.=(2.099.10%) kN

Npy=(5.392-10%) kN

k,,=0.791

k,.=0.915

XLT=0'93

Mgy, =27.98 kN +m
]WEd_2:24.96 kN'm
M, py=422.997 kN -m
M, py=T89.217 kN -m

Ngi. Mp, Mg, .
Ny LA Edy o ——kt 0,543
Xy*Nra 7 XerMyra ~ XerMapa
Nz, M M,
IS Y —— R L P
X:*Npry Xrr*M, y.Rd Xer* M, ra
Ty pf = MAaX (nyz,nzy)=54.3 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (X, X.) =0.878 Bdy __po71 <1 ==>
- XMy ra Vyhovuje
Ed.c
=0.443 <1 M
Npa*X  ==»> Bdz  _0034 <1 ==>
Vyhovuje Xrr*VizRd Vyhovuje
Smyk ve sméru Z
A,,=(1.135-10") mm?
fy 3
Vora=Av =(1.383-10°) kN
3 Yo
Wit "
B2 —0.067 (1)% < 50% ==> maly smyk
pl.Rd vyhovuje
Smyk ve sméru Y
A,,=(1.05-10") mm®
Vi Ay e =(1.28-10°) kN
pl.Rd*—* vy "5 iy
3 Yo
v
Y —1.224 (1)% < 50%  ==>maly smyk
VoLrd vyhovuje

==> Prlifez vyhovuje na posuzavanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=211 MPa
Tmo=1

Yan=1.1
Yarzi=1.25

.. (235 MPa
fy

] =1.055

MSU - SOK - dolni pas

DOLNI PAS -
. rufe
Profil: dolni pas ul -
Extrém: My - ST4 - vysun - 2
5 = . Jmeno dolni pas ul
Prifezové charakteristiky: W Obecny prifez
A:=1.7708-10~% m? - —
h:= 0 4 m b .=0 504 m Posudek rovinného vzpéru y-y d
" 4 " : " Posudek rovinného vzpéru z-z d
Iy :=2.6605-107" m” Kiopani Vychoz
— Fouzit 2D MRP vypocet v
I.:=4.4562.10" m*
_ A [m?] 1,7708e-02
Wy.pl :=1.7356-10"" m* Ay z[m] B R TIET
-3 .3 Ty, z ] 25605604 | 44562e-04
Wz,pz =2.7624-10"" m Tw [m], £ [m] 69645606 27459e.06
o 10~ 3 W, y, z [W°] 952282 04 17683e-03
Wy.el‘—9'5228 10 " m3 W,y 2 [m] !,73562—03 2,75243-03
s . = dy, z [mm] 0 72 9 =
WZ-El =1.7683-10 " m ¢ }\‘(ucs, ZUCS [mm] 73 75 |
2. =12 o [deg] 0,00
v 3 mm AL D [mim] 2,33356+00 23335e+00
1,:=159 mm M, +. - [Nm] 4,08e+05 408e+05
W, ¥+ - [Nm] 6,49e+0b 64%9e+05

I,:=6.9645.10"° m"° A,,:=9.816-10"° m’

1,:=2.7459-107° m*

A,,=6.2225-10"" m?

3
&

vnitini sily: Npi Veay Vea: Mpae  Mpay — Mg

(kN) (kN) (kN) (kN-m) (kN-m) (kN-m)

875.06 0.91 19.09 0 29.07 2.63

tlakova normalova sila ==>

NEd'c:=m'in O’NEG: '(—1):0 kN
tahova normalova sila ==>

Nggi=max (0,Ng,)=875.06 kN

zatFidéni prifezu:

pdsnice stojna 33-€ 34.826
Cy:=68 mm C,:=310 mm tlak.w:=|38.€ |=|40.103
t;=12 mm t,:==12 mm 42.¢ 44.324
9. 9.498 72.¢€ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ [=| 87.593
14.¢ 14.775 124.¢ 130.862
Cy » Cy v
t_:5'667 ==>1, tfida t_:25'833 ==>1. tfida
f w

W,=W, ,=0.002 m’ W,:=W,,;=0.003 m®
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MSU - SOK - dolni pas

vzd. stykd: vzpérné délky:
LU:= 3.2m ﬂy =1 fﬁ,: =] ﬁw =1
L:=32m L =By L,=32m L..=08,-L,=3.2m Ly=B,+L,=3.2m
Lcr.y - A'y
Ayi=——=26.016 A1:=93.9-£=99.096 A, ==—=0.263
t;=12 mm by 1
> 40mm LCTﬂZ ’ AZ
A i=——=20.126 A, ==—=0.203
1, 1
kfivka b vZpér
a:=0.34 ¢,=0.5+(1+a- (A, "—0.2)+,”*)=0.545
1
Xy_i= i 0.978 ==> X,y i=1in (xy_, 1) =0.978
(¢"y+ (qbyz =y ’2) )
¢.:=0.5+ (1+a- (X, "=0.2) +1, ") =0.521
1 .
X 7= —=0.999 ==> X =min (x, ,1)=0.999
(.62 1))
prosta unosnost
.fy 'fy
Yao=1 Npg=A-—% =3396.72 kN M, pgi=——"W,=332.92 kN -m
Yo ' Y
Y =1.1 f . f
Npgy=A+—L=(3.736-10%) kN M, pyi=—2-+W.=529.88 kN -m
Yo Y
posouzeni v tahu: Ngy+=875.06 kN
N
Pt —0.234 <1 ==
Nra Vyhovuje
h klopeni:
S=0794 > 2 k,i=0,=1  k,=0,=1 C,0:=0.94 C,,:=0.96
kFivka a 1,=(6.965-107") m® I,=(2.746-107°) m* I,=(4.456-10"") m*
T 2 E'Iw
L,=32m [ . =2.533
ky+Lp, G-I,
Ci=Co+ (Cl.l _01_0> *kyy=0.991
0.5
C ., 05 mwe(EI1,-G-1,
Hopi=— (L+ky,") =2.698  M,=p,,- ( ) _ (1.201-10") kN -m
k., Ly,
0.5
5 Wy'fy %
A = M— :0.175 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢LT:: 0.5 (1 +O,’LT' ()\ 'LT_A ’LT.O) +,6‘A ’LT2) =0.488
1
Xor = L0022 < ———=32.794
$rr+ (¢LT2 +8-A ’LTZ) o .
==> xgp=min(xpr,1)=1
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.203

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - dolni pas

Interakce tlak - ohyb
podle tavru ohybového

Mpg4,=29.07T kN-m Ngg.=0kN momentu na prutu:
MEd.z:2'63 kN'm wy:: 1 wz =1 wLT::]-
Cry =0.6+0.4:2),=1 Coy=max(Cp,, , 0_4) =1

sz_ ::0'6+0'4-¢Z: 1 CTHZ =max C'ITIZ_’O'4) = 1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

Nga. Ngge
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
. Xy'NRd Xy*Nra
Ngae Al
kyy_12=:min{cmy- 1+(’\y'—0-2)'i],c‘my-(uo.s- Ed. ]]:1
Xy® YR Xy*Nra
== kyy::kyy_m:l

kzz_34 =min (sz *

N
1_|_0,6.,\:’.iJ o

N
1+U_5.ﬂ)]:1
d

X:*Ngq X:*Np
N N
Koo 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, o | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> kzz = kzzJQ:l

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 XZ'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kzu 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRd

kzyﬁl2.0 =man

) 0.1 Ngg.
0B 1= e 1-0.8
Crrr—0.25 X, Npy

==> kzy:z kzy_12.0=0'803

Ky 12=0:64F,=0.6

==> k =k

yz yz_12 =0.6
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Vpa.=19.09 kN

Viay=0.91 kN

MSU - SOK - dolni pas

- Posouzeni: Interakce tlak - ohyb

o= 1 =08 k., =0.803 k.=1
x,=0.978  x,=0.999 xpr=1
NEd.C:O kN MEdy=29'07 kN'm
]\'{Ed.zz 2.63 kN‘ m
Npi=(3.397-10%) kN M, ;,=332.92 kN -m
Mz.Rd = 529879 kN' m
Nga. M, My, .
M= Ed n kyy . Edy + kyz . Ed. —0.09
Xy Nga Xrr My ga Xer M. pa
_ NEd.c MEd,y MEd.z _
nzy . N zy* M zz " M =0.075
Xz 4V Rd Xer* My rd Xor* Mz Rd
Myar=max (1,.,1.,) =9 (1)% < 100% ==
Vyhovuje
Tlak Ohyb
M
x:=min (x,, x.) =0.978 — 5 _0.087 <1
XLT'My.Rd
NEd.c
=0 %1 o
Npa*X == B _p.005 <1
Vyhovuje Xer* M, pa
Smyk ve sméru Z
A,,=(9.816-10°) mm’
Voira=Ay > fy (1.196-10%) kN
370
Vids :
P2 —1.596 (1)% < 50% ==> maly smyk
Viird vyhovuje
Smyk ve sméru Y
A,,=(6.223-10%) mm’
v A Iy g
i = Ay s ——="T58.031 kN
3 * Yo
Vi ,
Py —0.12 (1)% < 50%  ==> maly smyk
ViR vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci

==
Vyhovuje

==
Vyhovuje
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E:=210 GPa
G:=80 GPa

f,=211 MPa
Tmo=1

Y =11
Yaz=1.25

.. (235 MPa
fy

] =1.055

MSU - SOK - dolni pas

DOLNI PAS
Profil: dolni pas u3,4,5,6
Extrém: Mz - ST14 - 90°

Prifezové charakteristiky:

A:=2.7708-10"° m?

h:=0.425 m
1,:=3.7982-10"" m'
I,:=7.2237.10"* m*
W, =2.2222.10"" m®

W, ,=4.3226-10"° m’
W,.:=1.1600-107" m*
W, :=2.8214-10° m®

Z.
i,=117 mm
1,:=161 mm

I,=1.0959.10"° m°
1,:=9.567-10"" m*

b:=0.512 m

Prurezy
Jméno dolni pas u3,4,56
Typ Obecny prifez
Material S 23
Vyroba obecny
Posudek rovinného vzpéru y-y d
Posudek rovinného vzpéru z-z d
Kiopeni Vychozi
"Pouzit 2D MKP vypocet v

A [m3] 2,7708e-02

Ay z [m] 1,6621e-02 1,1466e-02

by z [m] 3.7982e-04 7,2237e-04

I w [mF], t [m*] 1,0959e-05 9,6670e-06

W, ¥ z [m%] 1,1600e-03 2.8214e-03

W, ¥ z [m'] 22222e-03 4,3226e-03

dy, z [mm] 0 109

© YUCS, ZUCS [mm] 15 -119

a [deg] 0,00

A L, D [m¥m] 2.4655e+00 2,4655e+00

M, + - [Nm] 522e+05 522e+05

W, ¥ - [Nm] T,02e+06 TUZe+U6

A,,=1.6621-10" m? A,,=1.1466-10"> m>

e e e
-13.32
vnitini sily: Ngg Veay Vea: Mgis Mpggq,y Mpgg.,
(kN)  (kN) (kN) (kN-m) (kN-m) (kN-m)
—780.29 0.16 0.44 0.27 2.71 30.86

tlakova normalova sila ==>
tahova normalova sila ==>

zatFidéni prifezu:

Npgg:=min %0 ’NEdg . (—1) =780.29 kN

Nggi=max (0,Ng,;)=0 kN

pdsnice stojna 33-€ 34.826
Cp:=72 mm C,:=310 mm tlak.w:=|38.€ |=|40.103
tp:=37 mm t,:=12 mm 42.¢€ 44.324
9. 9.498 72.¢€ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ [=| 87.593
14.¢ 14.775 124-¢ 130.862
Cf s w v
t—:1.946 ==>1, tfida =25.833 ==>1, tfida
f w

— _ 3
W, =W, ;=0.002 m

W,:=W,,;=0.004 m®
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vzd. stykd:

LU:= 5.9m

tf= 37 mm
> 40mm

krivka b
= 0.34

Yaro=1

Yan=1.1

h

kfivka a

L;,;=59m

=0.83 > 2
b

MSU - SOK - dolni pas

vzpérné délky:
ﬂy =1 ,Gz =1

Lo ,=B,-L,=59m

Lcr.y
A=Y 250,427
by

L
A, i=——%=18.323

Z .

z

vzpér

L..=3,-L,=2.95m

A1:=93.9.£=99.096

ﬂw =1

LLP.::rBw'Ly:E)'g m

A
A, ==—2=0.509

Y

=05+ (1+a- (A, —0.2)+ ), ) =0.682

1

— 0.88
0.5
¢"y+ (¢y2 _)"y ’2) )

==> Xy::min (Xy_?l) :088

¢.:=0.5+(1+a-(A,"=0.2)+), ") =0.515

1
X. = ——=1.005

(.02 1))
prosta unosnost

fy

Yan

NRd::A. =5314.9 kN

Npgii=As fy _ (5.846.10°) kN

1l
Il
\

XZ = min (X27 ? 1) = 1

fy

45t

My pqi= -W,=426.26 kN -m

M, py= Ty -W,=829.15 kN +m

Yo Y
posouzeni v tahu: Ngy+=0 kN
N
Ed.t -0 < 1 m——
Nra Vyhovuje
klopeni:
kz::faz:]' kw::ﬁy:]_ CLO :=0.94 01'1:20.96

I1,=(1.096-107") m®

I 2 E'Iw
k= X . =0.923
ma e G'It

C,:=C1 9+ (C11—C1)  kuy=0.958

0.5

C . i
p’cr:zk_l'(l"'kwtz) =1.305 Mcr::lJC'r'

1,=(9.567-107°) m*

Arro=04

I,=(7.224-107") m*

0.5

me(E-1,-G-I,)
Ly,

=(7.485-10%) kN -m

3:=0.75 oy pi=0.21

¢LT::0.5 o (1 +aLT. ()\ ’LT_A ’LT.O) +,6‘A ’LT2) = 0508

1

Xor = —=0.944 <

0
Prr+ (ﬁbLT2 +8+A 11" )

=15.963

T

ALT

==>  yxppi=min (XLT_,1)20.944
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.185

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - dolni pas

Interakce tlak - ohyb
podle tavru ohybového

Mgy,=2.7T1 kN-m  Ng,;.=780.29 kN momentu na prutu:
MEd.z:30'86 ENm ’l‘by:: 1 ’(pz =1 wLT::]_
Coy =0.6+0.402h, =1 Coyi=max (Cy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

. 2 NEd.c NEd.c
kyy sar=min|Chy | 1+0.6: X, "« ———|,C,, +|1+0.6 . ————| |=1.05
Xy'NRd Xy'NRd
Nga.c Ngd.
Ky 12:=min [ Cpy o[ 14 (A, = 0.2) - —22 |, C,,,, | 140.8: — | |=1.05
Xy IVRd Xy'NRd
==> k=K, 1,=1.052

kzz_34 =min (sz *

N
14+0.6-), i} o
Xz*Npa

N
1+0.6-ﬂ)]:1.02
Xz*Npd

Ed.c

N
1+(2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz*Ngy

N' c
1+1.4-i]]=0.97
d

==> k,:=k, 1,=0.966

0.05-).7 N . N
kyy gq=min|1— s, cede g G0 | heks | ggg
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neg 0.1 Neg.
K.y 12g:=min|l— D i, B | 008
o CmLT_ 0.25 Xz 'NRd CmLT_ 0.25 Xz 'NRd
. . 1 Ngg.
Ky 120:=min 0.6+, 7, 1— 0 e 1_0.78
B Crurr—0.25 Xx,*Npq

==> kzy:z kzy_12.0=0'785

kyzggél = kzz = 0.966

ky. 12:=0.6-k,,=0.58

==> k. =k, ,=0.58

yz_1
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MSU - SOK - dolni pas

- Posouzeni: Interakce tlak - ohyb
k,,=1.052 k,,=0.58 k,,=0.785 k,,=0.966
X, =0.88 x.=1 Xpr=0.944
Ny .=780.29 kN Mpyy,=2.71 kN+-m
A{Ed.2:30'86 kN'm
Npi=(5.315-10%) kN M, =426.258 kN -m
M., py=829.153 kN -m
N C M a 2
Ny e AR Lo I Bdx  _0.197
Xy*Nra 7 XerMyra ~ XerMapa
Nz, M o
nzu Ed.c 3 kz Ed.y kzz Ed. —0.19
X:*Npry XLT'My.Bd Xer* M, ra
v g 3= Nax (nyz,nzy)zlg.T (1)% < 100% =5
Vyhovuje
Tlak Ohyb
My,
X i=man (Xy,xz):O.SS _Edy  _0.007 <1 ==>
N Xpr=My pa Vyhovuje
Bde _pa67 <1 -
Npa*X  ==» — Mz 0039 <1 @ ==>
Vyhovuje Xer* M. ra Vyhovuje
Smyk ve sméru Z
4 2
Vig.=0.44 kN A,.=(1.147.10") mm
Voira=Av Ty =(1.397-10°) kN
3 Yo
Vi :
B2 —0.032 (1)% < 50% ==> maly smyk
Voira vyhovuje
Smyk ve sméru Y
A,,=(1.662-10") mm’
Viay=0.16 kN f
Vpl.Rd :=Avy '72 g = (2025 . 103) kN
3 Yan
Vi .
P9 —0.008 (1)% < 50%  ==>maly smyk
VLR vyhovuje
==> Priifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=211 MPa
Ymo=1

Y =11
Ya=1.25

.. (235 MPa
fy

] =1.055

MSU - SOK - podélnik

7 s
PODELNIK
. Prure
Profil: podelnik =
Extrém: My - ST14 - 90°
v I3 P Jméno delnik
Prlifezové charakteristiky: = S e
A:=1.8198-10"% m? A 52%
Vyroba obecny
h:: 0.66 m b =0.2Tm Posudek rovinného vzpéru y-y d
-3 4 Posudek rovinného vzpéru zz d
I,y :=1.3371-10 m Klopeni Wchozi
I.:=4.6313.10° m* i .
. 1073 2 A [m?] 1,8198e-02 z
Wy-Pl =4.6446 10_3 'm,3 Ay z [m] 8,6045¢-03 7.1661e-03
W, pli= 5.7613-10 " m 1y, z [m'] 13371e-03 46313605
- -3 .3 Tw M, t (] 46780e-08| _ 31181e-06
Wy.el :=4.0519-107" m W,y z [m] 2.0519¢-03 34306604
i .107% m? W % 2 [m] 4,6446e-03 57613e-04
Wz_el :=3.4306-10"" m e o 5 -
2.: =271 mm © YUCS, ZUCS [mm] 206 4
e a [deg] 0,00
1,:=50 mm AL D [mim 2.3438e+00|  23438e+00
M, + - [Nm] 1,09e+06 1,09e+06
.+, - [Nm] T.35e+05 T35e+0n

I,:=4.6780:10"°m"°

1,:=3.1181-10"° m* A,,=8.6045-10"" m? A, =T.1661-10"" m*

-
i
i =) = tft
B =
g
vnitini sily: Nga Veiy Ved: Mpia  Mgpey  Mgg,
(kN) (kN) (kN) (kN.m) (kN.m) (kN-m)
—70.68 11 26.42 1.27 51.56 2.71

tlakova normalova sila ==>

Npge:=min(0,Ngg)+(—1)=70.68 kN
tahova normalova sila ==>

Nggi=max (0,Ng,)=0 kN

zatFidéni prifezu:

pdsnice stojna 33-€ 34.826
C;:=105 mm C,=480 mm tlak.w:=|38.€ |=|40.103
tp=14 mm t, =10 mm 42.¢€ 44.324
9. 9.498 72.¢ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ [=| 87.593
14.¢ 14.775 124.¢ 130.862
C » Cy ur
t—f:7.5 ==>1. tfida ~ =48 ==>4, t¥ida
f w
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odhadnuto z

tvaru My
P:=—0.2

h=0.66 m
b=0.27Tm

MSU - SOK - podélnik

soucinitel kritického napéti
k, =4

o

Stihlost

w

t w

Tk

)\p_n :

0.5
Ay tim=0.5+(0.085—0.055-¢) =0.81

==> A, =max (X, g, i) =0-81

rekukéni soucinitel
A, —0.055-(3+1))
pi= Z =1
)‘p,
==> redukce prlfezu se neuplatni

C,-p=480 mm

Aegr=A

Ly epr=1,

Iz.e_ff:z Iz
I

L yeff _ 3 i=
W eppi=—222=0.004 m W, epr=

h
2

1]
1l
\%

L, epr

b
2

=(3.431.107") m®

3 —4 3
W, =W, ;;=0.004 m W, =W, ;=(3.431-10"") m
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MSU - SOK - podélnik

vzd. stykd: vzpérné délky:
Ly=32m B,=1 B.:=1 Bpi=1
Ly=3.0w Loy =B, L,=32m  L,,=08,-L,=32m Ly=B,L,=3.2m
Lcr.y - A'y
Ayi=——=11.808 A1:=93.9-£=99.096 A, i=—=0.119
Z.y )\1
L "
Ayi=— =64 A, =—=0.646
2, 1
kfivka b vZpér
a:=0.34 ¢, =05+ (1+a- (A, —0.2) +),7*)=0.493
1
=1.029 ==> Xy i=1un (xy_,l):l

X —:: 0.5
y (¢"y+(¢y2 —Ay ’2) )

¢.:=0.5+ (1+a+ (X, "=0.2)+, ) =0.784

R, = . —=0.813 ==> x.=min(x, ,1)=0.813
(.62 2"
prosta unosnost
.fy 'fy
Npgi=A+—Y =3490.71 kN M, py=—2W,=777.21 kN -m
Yaro=1 Var1 ' /7
f'y 3 ‘fy
Yan=1.1 Npgy=A+—L=(3.84:10%) kN M, pyi=—2-+W.=65.81 kN-m
Yo Yan
posouzeni v tahu: Nga+=0 kN
N
Ed.t =0 < 1 ==>
Npat Vyhovuje
h klopeni:
S =244 > 2 kp=fo=d Byl C,,:=0.94 C,,:=0.96
kfivka a I1,=(4.678-107") m® I,=(3.118-107%) m* I,=(4.631-107°) m*
T 2 E'Iw
L,=32m k= . =1.948
ky+Lp, G-I,
Gl = CI.U+ (Cl.l _01.0> e k“;t: 0-979 o
c L\ 05 ne(E-L-G-1) ‘
Hopi=— (L+ky,") =2.144  M,=p,,- ( ) =(3.278-10%) kN -m
k., Ly,
LAY ,
App=|——%| =0.511 A'proi=0.4 B:=0.75 apr=0.21
¢rr=0.5- (1 +agrs (N L= 1r0) 6+ A ’LT2) =0.609
1
Xir = —=0.734 < T =3.835
Prr+ (¢LT2 +8-A ’LTZ) o

==>  yxppi=min (XLT_,1)20.734
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.646

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - podélnik

Interakce tlak - ohyb
podle tavru ohybového

Mpg4,=51.56 kN-m Ng, .=70.68 kN momentu na prutu:
MEd.z:2'71 kN'm wy::l wz =1 wLT::]-
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-¢pp=1 Cpp=max (Cppy ,0.4) =1

interakéni soucinitel:

Nga. N,
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
: Xy'NRd Xy*Nra
Ngae P
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy Xy*Nra
==> kyy:kyy;M:l.UOl

kzz_34 =min (sz *

N,
14+0.6-), i} o
Xz*Npa

N
1+0.6-ﬂ)]:1.01
Xz*Npd

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

N
y o 1.4-i]] =1.02
d

== k.. ’:kz2734:1-01

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

k.y120:=min[0.6+X,",1—

0.1 . NEd.c -1
Chr—0.25 x.*Npy
== kzy:z kzy_34=0'998

Kyr_sai=F=1.01

k. 15:=0.6-k,,=0.606

==> kyz = k:yz_.‘j/l: 101
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MSU - SOK - podélnik

Posouzeni: Interakce tlak - ohyb
ky=1.001 K,=1.01 k.,=0.998 k,,=1.01
X,=1 x.=0.813 Xpp=0.734
Ny .=70.68 kN My, =51.56 kN +m
A{Ed_zzz.’?l kN'm
Npg=(3.491-10%) kN M, p,=777.212 kN -m
M, ;,y=65.805 kN -m
Nege Mg, Mg, ..
nyi= Bde | K,y Ed.y - Bz 4167
Xy N4 Xrr- My gd Xor M pa
Nz, M M,
IR Y — R O — R T
© X.*Npg Y Xer*My Ra Xer* M, ra
v g 3= Nax (nyz,nzy) =17.2 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
My,
X i=man (Xy:Xz) =0.813 _EY .09 <1 ==>
N Xer* My ra Vyhovuje
Bde _p.025 <1 i
Npa*X  ==» — Pz 0056 <1 @ ==>
Vyhovuje Xer*M:.Ra Vyhovuje
Vg, =26.42 kN Smyk ve sméru Z
A,,=(7.166-10°) mm?
£y
Vpirai=Ay,+——"—=872.981 kN
3 *Yaro
\%4
P42 —3.026 (1)% < 50% ==> maly smyk
Viird vyhovuje
Smyk ve sméru Y
A,,=(8.605-10%) mm’
¥ :
Vopai=Ays—"—=(1.048-10") kN
3 * Yo
Vv
Y —1.049 (1)% <  50%  ==>maly smyk
Vg vyhovuje
==> Pr{ifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,:=211 MPa

Yaro:=1
Yani=1.1
Yarzi=1.25

0.5

] =1.055

.. (235 MPa
fy

MSU - SOK - podélnik

PODELNiK -
Profil: podelnik e
Extrém: N - ST11 - 90°
5 - ... Jmé delnik
Priifezové charakteristiky: . e
A:=1.8198-10"" m* S S
Vyroba obecny
h:=0.66 m b:=027Tm Posudek rovinného vzpéru y-y d
= Posudek rovinného vzpéru z-z d
1,:=1.3371-10" m* Riopers - Wehor
I.:=4.6313.10° m* i .
. 1073 A [m7] 1,8198e-02
Wy-pl =4.6446- 10 5 'm,3 Ay z [m] 8,6045¢-03 7,1661e-03
W, pli= 5.7613-10" m 1y, z [m] 1,3371e-03 463136 05
i o 1w [m], t [m] 4,6780e-08 3,1181e-06
Wy.el :=4.0519-10~" m? W,y z [m] 24,0519 03 34306604
_ L10-3 3 W,y z [m] 4,6446e-03 57613e-04
W, =3.4306-10" m i 5 =
iy =271 mm < YUCS, ZUGS [mm] 506 2
2 a [deg] 0,00
1,:=50 mm AL D [mim 23438e+00|  2,3438e+00
M, +, - [Nm] 1,09e+06 1,09e+06
TN F - [Nm] T.356+05 T35e+05

I,=4.6780:10"°m"°

1,:=3.1181-10"° m* A,,=8.6045-10"" m? A,,=T7.1661-10"% m?

AVAY,

b V4
s v w— e ) o —
e u

[}

| 'a"*ﬁ' AV Y

vniteni sily: Nps Veay Ved: Mpae  Mpay  Mga.
(kN)  (kN) (kN) (kN-m) (kN-.m) (kN-m)
—388.44 5.65 0.22 0 5.9 3.84
tlakova normalova sila ==> Npg.=min (0,Ng,)-(—1)=388.44 kN
tahova normalova sila ==> Nygs=max (0,Ng,) =0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 34.826
C:=105 mm C,=480 mm tlak.w:=|38-£|=|40.103
ty=14 mm t,:==10 mm 42.¢ 44.324
9. 9.498 72.€ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ |=| 87.593
14.¢ 14.775 124 -¢ 130.862
c » C -
t—f=7.5 ==>1, tfida t—“’:48 ==>4, tfida
f w
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dominatni
zatizeni je tlak

pi=1

h=0.66 m
b=0.27 m

MSU - SOK - podélnik

soucinitel kritického napéti
k,:=4

Stihlost
C,

w

w

T

)\p_n :

0.5
Ap tim=0.5+(0.085—0.055-9) =0.673

==> A, =max (X, g,y i) =0.801

rekuk¢ni soucinitel

A, —0.055-(3+
pi=—t= ( ¢)=0.906
A 2
P_

==> redukce stojny

C,-p=435 mm

A, pp=0.01774695 m*
4

I, .;4=0.00004631 m*

Ly erf
. ..
2

Wy err=

1]
1l
\%

- 3 —
=0.004 m W, eff =

270

660

430

L
- -

L. cpp

| o

=(3.43-107") m®

3 < — 3
W, =W, 5p=0.004 m W, =W, ;=(3.43:10"") m
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vzd. stykd:

LU:= 5.9m

krivka b
= 0.34

Yao=1

=11

h

kfivka a

L;;,=59m

=2.444 > 2
b

MSU - SOK - podélnik

vzpérné délky:
ﬂy =1

Lcr.y
N =t —21.771

vzpér
¢,=0.5+(1+a- (A, "—0.2)+),7*)=0.527

L y=ByL,=59m

1

,@z::l

ﬂw =1
L...=08,-L,=1475m LLL::rBw'Ly: 5.9 m
. ’\y
A1:=93.9-£=99.096 ’\y =—=0.22

1

- A}.’
A, "=—2=0.298
A1

K = —=0.993 ==> Xy =min (x,_,1)=0.993
(¢"y+ (qbyz _)‘y ’2) )
¢.:=0.5+(1+a- (A, "=0.2) + ), *) =0.561
X 7= 1 ——=0.965 ==> X i =min (Xz; 1) =0.965
(.02 -2
prosta unosnost
fy ‘fy
Npga=Acge =3404.19 kN M, = W, =777.1 kN -m
Y T
A dv 3 Ty
Npagy=A+—L-=(3.84:10") kN M, pyi=—"-W,=65.8 kN +m
Yo Tan
posouzeni v tahu: Ng.:=0 kN
N
Ed.t -0 < 1 ==
Npa.t Vyhovuje
klopeni:
kz::ﬂzzl k',w: ng:]' CL(] :=0.94 01'1:20.96
I1,=(4.678-107") m® I,=(3.118-107%) m* I,=(4.631-107°) m*
2 ((E-T
FNL — ( ]:1.057
ky+Lp, G-I,
Gl = CI.U+ (Cl.l _01.0> e k“;t: 0.961 o
c N ne(E-L-G-1) .
o= S (1) 21398 Myimpage ) (11610°) k.
k., Ly,
0.5
A g =0.859 Aproi=0.4 B:=0.75 oyp=0.21
¢LT:: 0.5 = (1 +aLT' ()\ 'LT_A ’LT.O) +,6‘A ’LT2) = 0825
Xor = _=0.517 < _=1.357
LT_ 0.5 2 ,LTZ

Ppr+ (Qbm*2 +B+A "1 )

==>  xpri=min (XLT_,1)20.517
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.298

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - podélnik

Interakce tlak - ohyb
podle tavru ohybového

Mgy,=5.9 kN-m Ng,.=388.44 kN momentu na prutu:
MEd.z:3'84 kN'm wy:: 1 wz =1 wLT::]-
Coy =0.6+0.402h, =1 Cyyi=max (Cpy, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

; . Neqe Ngie
kyy_;;,,l::mm C‘my. 1+0-6'/\y G AL 7Cmy' 140.6 1
Xy'NRd X’y'NRd
Nege Ny
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy® YR Xy*Nra
==>  k,,=k, 3,=1.015

kzz_34 =min (sz *

N,
1_|_0,6.,\z’.iJ o

N
1+0.6-ﬂ)]:1.02
d

Xz Nga X:*Np

N N

Kee 1= min | Cpae | 14 (200, = 0.6) e — 2|, O, | 14+ Lo —22 || =1
Xz*Nga ' X5 Npy

== kzz::kzzi34:1'02l
0.05-),7 N . N
kyy gq=min|1— s, cede g OO0 | heks | ggg
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd

1% S Wy N 7 0.1 Ngge

Koy 12g=min|l— )
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

]:0.98

kzyﬁl2.0 =man

) 0.1 Ngg.
0807 1= e 1-0.9
Cprr—0.25 X, Npy

== kzy:z kzy_34=0'992
kyzggél = kzz = 1 .021

k. 15:=0.6+k,,=0.613

==> kyz = k:yz_.‘j/l: 1021
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MSU - SOK - podélnik

Posouzeni: Interakce tlak - ohyb
ky=1.018 K =1.021 K, =0.092 k,.=1.021
x,=0.993  x,=0.965 Xpp=0.517
Np,,=388.44 kN Mpg,,=5.9 kN +m
A{Ed.2:3'84 kN‘m
Npg=(3.404.10%) kN M, p=777.102 kN -m
M. j;=65.801 kN +m
Nga.c My, Mpg,..
My = oo —— ——% —0.245
' XgNra = XerMyra 7 Xer-Moga
Nei, M, Nz,
Moy =4 Kyl e =0.248
X:*Npry Xrr*M, y.Rd Xer* M, ra
Ty pf = MAax (nyz,nzy)=24.8 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
X:=min (X, X.) =0.965 By _ _po015 <1  ==>
N Xpr=My pa Vyhovuje
Bde _p118 <1 i
Npa*X  ==» P 113 <1 ==>
Vyhovuje Xer*M:.Ra Vyhovuje
Smyk ve sméru Z
Via.=0.22 kN A,.=(7.166-10") mm?
fy
Vpl‘Rd 5:sz' 2 :872981 kN
3 Yo
Vi 5
B2 —0.025 (1)% < 50% ==> maly smyk
Voira vyhovuje
Smyk ve sméru Y
A,,=(8.605-10%) mm’
Viorra=Ay s 5—2—=(1.048-10°) kN
3 Yo
Vida .
Py —0.539 (1)% < 50%  ==>maly smyk
VLR vyhovuje
==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=211 MPa

Ymo=1
Yan=1.1
Iaz=1.25

] =1.055

.. (235 MPa
fy

MSU - SOK - Diagonéla

DIAGONALA
Profil: diagonala di
Extrém: My - ST14 - 90°
Prifezové charakteristiky:
A:=1.7708-107 m*
b:=0.4m
I1,:=6.5633-10"" m'
I.:=3.7762.10"" m*
W, ,+=3.3811-10~° m*

h:=0.544 m

W, ,=2.3656-10" m®
W, q=2.413-107" m*
w

i,=193 mm
1,:=146 mm

I,:=9.4045.10"° m°
I,:=1.8954-10"° m*

Lo=1.8881-107% m?

Prifezy
Jméno diagonala d1
P Obecny prirez
Material S 23%
Vyroba obecny
Posudek rovinného vzpémnu y-y d
Posudek rovinného vzpénu z-z d
Klopeni Vychozi
[Pouzit 2D MKP vypocet

A [m?] 1,7708e-02

Ay, z[m] 1,0254e-02 58527e-03 I I

1y, z [m'] 6,5633e-04 37762e-04

1w [mf], t [mY] 9,4045¢-06 18954e-06

W, ¥ 2 [m*] 2,4130e-03 18881e-03

W, ¥ 2z [m7] 3,3811e-03 23656e-03

dy, z[mm] 0 0 r——1

€ YUCS, ZUCS [mm] 6 42

a [deg] 0,00

AL, D [mim] 2,3335e+00 2 3335e+00

M, + - [Nm] 7.956+05 7 95e+05

™, ¥, - [Nm] 5 568+05 5566+05

A,,=1.0254-10" m?

A,,:=5.8527-10"% m>

B s o
y 4 e o, QU
Y,
vnitini sily: Nga  Viiy Vea: Mpas Mg, Mg,
(kN) (kN) (kN) (kN-m) (kN-m) (kN-m)
—144.2 9.58 15.8 0 34.6 25.73

tlakova normalova sila ==>
tahova normalova sila ==>

zatFidéni prifezu:
pdsnice

C_f::220 mm
tp=12 mm
9.
tlak.f=|10.¢ |=
14.¢
C
—f _18.333
tr

Ngg.=min
Npgq.=max

stojna

C,=68 mm
t,:=12 mm

==>4, tfida

0,Ngy)=0 kN

33
tlak.w:=|38+¢
42.€

75.985
=| 87.593

72.€
ohyb.w:=| 83.¢

124.¢

w

=5.667

w

%O,NEdg-(—l): 144.2 kN

34.826

=140.103

44.324

130.862

==>1. tfida
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odhadnuto ze
tvaru momentu

P:=—0.5

h=0.544 m
b=04m

MSU - SOK - Diagonéla

soucinitel kritického napéti
k,:=0.43

Stihlost
G5
ty

Tk

)\p_n :

0.5
Ap tim=0.5+(0.085—0.055-9)) =0.835

==> A, =max (X, g,y jin) =0.933

rekuk¢ni soucinitel

A, —0.055-(3
pi=—r= ( +¢):0.914
A 2
P_

==> redukce pasnice

Cy-p=201 mm

A pp=0.01722692 m*
4

I, .;4+=0.00037757 m

Ly err

— s 3
Wy.eff’_ =0.002 m w.

1]
1l
\%

3
Wy = Wy.effz 0.002 m

i zeff=
2

&
S
&ﬁ “ u
I .
=€l —0.002 m*
b
2

W, =W, ;y=0.002 m®
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MSU - SOK - Diagonéla

vzd. styk(: vzpérné délky:
LU:= 4.4m ﬂy =1 ,85 = ﬁw =1
L=44m L, =By Ly,=44m L..=08,-L.=44m Lyy=By-L,=4.4m
Lcr.y - A'y
Ayi=———=22.798 A1:=93.9-£=99.096 A, =—=0.23
ty=12 mm Ty A
> 40mm A
A, i=—2==30.137 A, =—=0.304
2, 1
kfivka b vZpér
a:=0.34 ¢, =05+ (1+a- (A, —0.2)+,”*)=0.532

1
X —:: 0.5
y (¢"y+ (qbyz _)‘y ’2) )

¢.:=0.5+ (1+a- (X, "=0.2) +, ) =0.564

=0.989 ==> Xy =min (x,_,1)=0.989

Xy = 1 —=0.963 ==> X i =min (Xz; 1) =0.963
(o401 -2 )")
prosta unosnost
Yao=1 f f
Npa=A s+ —L-=3304.44 kN M, pg=—"-W,=452.35 kN -m
Yap=1.1 giril ' Qi
fy 3 Ty
Npay=A+—L=(3.736.10%) kN M, pyi=—"W,=362.12 kN -m
Yo Tan
posouzeni v tahu: Ng.:=0 kN
N
Ed.t -0 < 1 ==
Nra.t Vyhovuje
h klopeni:
—=136 > 2 k,i=0,=1  k,=0,=1 C,:=0.94 C,,:=0.96
kfivka a 1,=(9.405-107%) m® 1,=(1.895-107°) m* I,=(3.776-107") m*
T 2 E'Iw
L,=44m k= . =2.577
kw'LLt G'It
Gl = CI.U+ (Cl.l _01.0) e k“;t: 0.992 o
c L\ 05 ne(E-1-G-1) ‘
Hopi=— (Lt k") =2.741  M=p,,- ( ) =(6.785-10%) kN -m
k., Ly,
0.5
A = M— :0.271 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢rr=0.5- (1 +agrs (AN L= 1r0) 6+ A ’LT2) =0.514
1
Xor = 0827 < =13.637
brr+ (¢LT2 +8-A ’LTZ) o

==>  yxpp=min (XLT_,1)20.927
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.304

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - Diagonéla

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=34.6 kN-m  Ng,.=144.2 kN momentu na prutu:
MEd.z:25'73 EN-m ’l‘by:: 1 ’(pz =1 wLT::]_
Coy =0.6+0.402h, =1 Cyyi=max (Cpy, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

; . Neqe Ngie
kyy_;;,,l::mm C‘my. 1+0-6'/\y G AL 7Cmy' 140.6 i
Xy'NRd X’y'NRd
Nege Ny
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy® YR Xy*Nra
==>  k,, =k, 3,=1.006

kzz_34 =min (sz *

N,
1_|_0,6.,\z’.iJ o

N
1+0.6-ﬂ)]:1.01
d

Xz Nga X:*Np
N N
Kee 1= min | Cpae | 14 (200, = 0.6) e — 2|, O, | 14+ Lo —22 || =1
Xz*Nga ' X5 Npy

==> k,:=k, 3,=1.008

0.05-."  Npae ,__ 005 NEd.c]_l

k : , .
C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd

2y_34 1= TTUTL [1 -

1% S Wy N 7 0.1 Ngge

Koy 12g=min|l— )
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

]:0.99

kzyﬁl2.0 =man

) 0.1 Ngg.
0807 1= e 1-0.9
Cprr—0.25 X, Npy

== kzy:z kzy_34=0'997
kyzggél = kzz = 1 .008

k. 15:=0.6+k,,=0.605

==> kyz = k:yz_.‘j/l: 1008
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MSU - SOK - Diagonéla

Posouzeni: Interakce tlak - ohyb
k,=1.006 k,=1.008 k,=0.997 k.. =1.008
X,=0.989  x.=0.963 X =0.927
Npy.=144.2 kN Mpy,=34.6 kN-m
A{Ed.2:25'73 kN'm
Npi=(3.304-10%) kN M, p,=452.352 kN -m
M, py=362.124 kN -m
Nege Mg, Mg, ..
My = oo —— o ——2 —0.204
' XgNra = Xer-Myra 7 Xer-Moga
Nz, M M,
nzu - Ed.c 3 kzy . Ed.y £ kzz . Ed. —0.205
© X.*Npg Y Xer*My Ra Xer* M, ra
Ty 3= Max (nyz,nzy)=2(].5 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,x.) =0.963 By _0p.083 <1  ==>
N Xer* My ra Vyhovuje
Bde _p.045 <1 i
Npa*x  ==» __Edx o0 <1 ==>
Vyhovuje Xer*M:.Ra Vyhovuje
Smyk ve sméru Z
Vig.=15.8 kN A,.=(5.853-10") mm?
f
Vo= Ay s ———="T12.981 kN
3 Y0
V
P2 =22 (1)% < 50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(1.025-10") mm®
Vi, =9.58 kN f
Voirai=Ayy s——=(1.249-10°) kN
3 Yo
Vv
Y —0.8 (1)% <  50%  ==>maly smyk
Volrd vyhovuje
==> Priifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=211 MPa

Ymo=1
Yan=1.1
Ya=1.25

] =1.055

o (235 MPa
fy

MSU - SOK - Diagonéla

DIAGONALA
Profil: diagonala di
Extrém: My - ST14 - 90°
Prifezové charakteristiky:
A:=1.7708.10" m*

hi=0.544 m
I,:=6.5633-107"
I.:=3.7762.107"

b:=0.4m

4

m
4

m

W, ,i=3.3811-107° m®

W, ,=2.3656-10" m®
W, q=2.413-107" m*
w

i,=193 mm
1,:=146 mm

I,:=9.4045.10""

Lo=1.8881-107° m’

6
m

Prifezy
Jméno diagonala d1
P Obecny prirez
Material S 23%
Vyroba obecny
Posudek rovinného vzpémnu y-y d
Posudek rovinného vzpénu z-z d
Klopeni Vychozi
[Pouzit 2D MKP vypocet

A [m] 1,7708e-02

Ay, z[m] 1,0254e-02 58527e-03 I I

1y, z [m'] 6,5633e-04 37762e-04

1w [mf], t [mY] 9,4045¢-06 18954e-06

W, ¥ 2 [m*] 2,4130e-03 18881e-03

W, ¥ 2z [m7] 3,3811e-03 23656e-03

dy, z[mm] 0 0 r——1

€ YUCS, ZUCS [mm] 6 42

a [deg] 0,00

AL, D [mim] 2,3335e+00 23335e+00

M, + - [Nm] 7.956+05 7 95e+05

™, ¥, - [Nm] 5 568+05 5566+05

A,,=1.0254-10" m?

A,,:=5.8527-10"% m>

I,:=1.8954-10"° m*
°
v
. L i = o
2
vnitini sily: Nga  Vpay Vei: Mpez Mgy, Mg,
(kN) (kN) (kN) (kN-m) (kN-m) (kN-m)
—94.82 11.51 15.06 0 33.58 32.1

tlakova normalova sila ==> Ngg.=min (0,Ng,)+(—1)=94.82 kN
tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 34.826
C:=220 mm C,=68 mm tlak.w:=|38-¢ |=(40.103
tp=12 mm t,=12 mm 42-e| |44.324

9. 9.498 72.¢ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ [=| 87.593

14.¢ 14.775 124 -¢ 130.862

Cf s w v
t—:18.333 ==>4, tfida =5.667 ==>1.trida
f w
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odhadnuto ze
tvaru momentu

P:=—0.5

h=0.544 m
b=04m

MSU - SOK - Diagonéla

soucinitel kritického napéti
k,:=0.43

Stihlost
G5
ty

Tk

)\p_n :

0.5
Ap tim=0.5+(0.085—0.055-9)) =0.835

==> A, =max (X, g,y jin) =0.933

rekuk¢ni soucinitel

A, —0.055-(3
pi=—r= ( +¢):0.914
A 2
P_

==> redukce pasnice

Cy-p=201 mm

A pp=0.01722692 m*
4

I, .;4+=0.00037757 m

Ly err

— s 3
Wy.eff’_ =0.002 m w.

1]
1l
\%

3
Wy = Wy.effz 0.002 m

i zeff=
2

&
S
&ﬁ “ u
I .
=€l —0.002 m*
b
2

W, =W, ;y=0.002 m®
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MSU - SOK - Diagonéla

vzd. stykd: vzpérné délky:
LU:= 44 m ﬂy =1 fﬁ,: =] ﬁw =1
L:=44m L, =By L,=44m L..=08,-L.=44m Lyy=B,-L,=44m
Lcr.y - ’\y
Ayi=———=22.798 A1:=93.9-£=99.096 A, =—=0.23
tr=12 mm by M
> 40mm
A i=— 2 =30.137 A, =—=0.304
1, 1
kfivka b vZpér
a:=0.34 ¢,:=0.5+(1+a- (), "=0.2)+1,?)=0.532
1 .
Xy = —=0989 ==> Xy:=min (x, ,1)=0.989
2 -2
(¢y+ (¢y —Ay ) )
¢.=0.5+(1+a-(A,"—0.2)+X, *)=0.564
1
X, = ——=0.963 ==> X =min (x. ,1)=0.963
[o.+ (02 -2 %)")
prosta Unosnost
.fy fy
Nﬁ'd ::Aeff‘ :3304.44 kN My.Rd = ‘Wy:45235 kN'm
=1 T Yan
fy 3 fy
Yan=1.1 Npg=A-—2-=(3.736-10°) kN M, pgi=—2—-W,=362.12 kN -m
Yaro T
posouzeni v tahu: Ng.;=0 kN
N
Ed.t =0 < 1 ==>
Npa.t Vyhovuje
h klopeni:
S=136 > 2 ki=0,=1 k,=0,=1 C,,4:=0.94 C,,:=0.96
kfivka a I1,=(9.405-107%) m" 1,=(1.895-107°) m* I,=(3.776-107") m*
T 2 E'Iw
L,=44m k= . =2.577
ky+Lp, G-I,
C,=Cp+ (Cl.l _01_0> + K,y =0.992
0.5
€ L\ 05 wo{Bed GuT ‘
Popi=— (Lt k") =2.741  M=p,,- ( ) =(6.785-10%) kN -m
k., Ly,
0.5
A = M— :0.271 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢LT::0'5 e (1 +aLT' ()\ 'LT_A ’LT.O) +,6‘A ’LT2) =0.514
1
Xir = —=0927 < —=13.637
3 ’ r N
brr+ (¢LT2 +8-A LTZ) o )
==>  yxppi=min (XLT_,1)20.927
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.304

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - Diagonéla

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=33.58 kN-m Npg,.=94.82 kN momentu na prutu:
MEd.z:‘?'z'l kN'm wy::l wz =1 wLT::]-
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-¢pp=1 Cpp=max (Cppy ,0.4) =1

interakéni soucinitel:

Nga. N,
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
: Xy'NRd Xy*Nra
Ngae P
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy Xy*Nra
==> kyy::kyy;34=1-004

kzz_34 =min (sz *

N,
1_|_0,6.,\:’.iJ o

N
1+0.6-ﬂ)]:1.01
d

Xz Nga X:*Np
N N
Kee 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> k,:=k, 3,=1.005

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neg 0.1 Neg .
kz,u 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

kzyﬁl2.0 =man

) 0.1 Ngg.
0807 1= e 1-0.9
Crrr—0.25 X, Npy

== kzy:z kzy_34=0'998
kyzg?»cl = kzz = 1 .005

k. 15:=0.6+k,,=0.603

==> kyz = k:yz_.‘j/l: 1005
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MSU - SOK - Diagonéla

Posouzeni: Interakce tlak - ohyb
k,,=1.004 k,=1.005 Fk, =0.998 k..=1.005
X,=0.989  x.=0.963 Xpr=0.927
Npy.=94.82 kN Mpy,=33.58 kN +m
]\{Ed_2:32.1 kN'm
Npi=(3.304-10%) kN M, ,=452.352 kN -m
M, py=362.124 kN -m
N s M a M ¥4
My = oo —— o ——2 —0.206
Xy *Nga Xrr* My.Rd Xer M, ga
Nz M M,
PRSI L Y — )
" X:*Npg Y Xer My Ra Xzr M. pq
Ty g 3= Max (nyz,nzy) =20.6 (1)% < 100% =5
Vyhovuje
Tlak Ohyb
My,
X i=man (Xy:Xz)ZO'QBS By .08 <1 ==>
N Xpr=My pa Vyhovuje
Bl .03 €1 -
NRd'X ==> &:0_096 <1 ==>
Vyhovuje Xer* M. ra Vyhovuje
Smyk ve sméru Z
V.= 15.06 kN A,.=(5.853.10") mm?
vpl.Rd::AUzlzL:712'981 kN
3 Yo
\'4
Bdz _21 (1)% < 50% ==> maly smyk
Voira vyhovuje
Smyk ve sméru Y
A,,=(1.025-10") mm’
Vpl.Rd ::Azry s 4 = (1249 . ].03) kN
3 * Yo
¥ .
249 —0.9 (1)% <  50%  ==> maly smyk
ViR vyhovuje
==> Priifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=211 MPa

Tao=1
Yani=1.1
Iaz2=1.25

] =1.055

.. (235 MPa
fy

MSU - SOK - Svislice

SVISLICE

Profil: stojka vO

Extrém: My - ST12 - 70°

Prlfezové charakteristiky:

A:=9.8154-10"" m?

h:=0.46 m
I1,:=2.316-10"" m'
I.:=2.8622.10"" m*
W, u=1.4723.107° m®

W, ,+=1.3005-10"° m?
W, q:=1.007-107 m*
W, :=1.1009-10"° m?

Z.
i,=154 mm
1,:=17T1 mm

I,=4.8794.10" m"°
1,:=2.2065-10"" m*

b:=0.52m

Prufezy

Jméno stojka V0

vp Obecny prufez
a S$23%

Vyroba obecny

Posudek rovinného vzpéru y-y
Posudek rovinneho vzpéru z-z
Klopeni Vychozi
[Pouzit 2D MKP vypocet A
A [m7] 9,8154e-03
Ay, z[m7] 8,3565e-03 82194e-03
1y, z [m*] 23161e-04 28622e-04 l— 1
I w [m®], t [m!] 4,8794e-07 22065e-07 | _ -
W, ¥ z [mY] 1,0070e-03 1,1009e-03
W, ¥ z [m?] 1,4723e-03 13005e-03 l_ _]
dy z[mm] 0 0
¢ YUCS, ZUCS [mm] 27 58
a [deg) 0,00
AL, D [mim] 2,4910e+00 2,4910e+00
M, + - [Nm] 346e+05 3.46e+05
™, ¥ - [Nm] 306e+05 3 UBe+U5

A,,=8.3565-10"" m®

A,,:=8.2194-10"°% m>

s s s
A
90
18,85
vnitini sily: Ngg Veay Ves: Mgis Mpgg, Mg,
(kN) (kN) (kN) (kN-m) (kN.m) (kN-m)
—63.9 10.3 79.66 0.82 84.85 18.21
tlakova normalova sila ==> Npge.=min (0,Ng,)+(-1)=63.9 kN
tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 34.826
Cp:=62 mm C,=62 mm tlak.w:=|38-¢ |=(40.103
ty=8 mm t,=8 mm 42.¢ 44.324
9. 9.498 72.€ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ [=| 87.593
14.¢ 14.775 124 -¢ 130.862
C 9 Cy o
L7775  ==>1.tfda Y775 ==>1.t¥ida
& By
W, =W, ,=0.001 m® W,:=W, ,=0.001 m’
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MSU - SOK - Svislice

vzd. stykd: vzpérné délky:
L,=33m ﬂy =1 ,@z =] By=1
L.:=33m L y=ByL,=33m L..=p8,-L,=3.3m Ly=B,+L,=3.3m
Lcr.y - A'y
Ayi=——=21.429 A1:=93.9-£=99.096 A, i=—=0.216
ty=8 mm by M
L A,
A :=—""=19.298 A, =—=0.195
1, 1
kfivka b vZpér
a:=0.34 ¢,=0.5+(1+a- (A, —0.2)+),”*)=0.526
1
Xy = e 0.994 ==> X, =min (xy_, 1) =0.994
(¢"y+ (qbyz =y ’2) )
¢.:=0.5+(1+a-+ (X, "=0.2)+, ) =0.518
1 .
Xo_ = —=1.002 ==> X-=min (x. ,1)=1
(.02 1))
prosta unosnost
Yao=1 i f
Npgi=A-—% =1882.77 kN M, py=—2-+W,=282.41 kN -m
Yp=1.1 T ' RaYsl
fy 3 Ty
Npay=A-—L=(2.071.10") kN M, pgi=—"+W,=249.46 kN -m
Yaro Tan
posouzeni v tahu: Ng.:=0 kN
N
Ed.t -0 < 1 —-=>
Npa.t Vyhovuje
h klopeni:
5=0.885 > 2 ki=0,=1 k,=0,=1 C,,:=0.94 C,,:=0.96
kFivka a 1,=(4.879-107") m® I,=(2.207-107") m* I,=(2.862-107") m*
T 2 E'Iw
L;;=33m Koy = . =2.294
ky+Lp, G-I,
Gl = CI.U+ (Cl.l _01.0> e k“;t: 0.986
0.5
& ) 05 wo{Bed GuT ‘
Hopi=— (L+ky”) =2.467  M=p,,- ( ) =(2.419-10%) kN -m
k., Ly,
0.5
i y'fy .
A = M =0.358 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢LT::0'5 . (1 +O,’LT' ()\ 'LT_A ’LT.O) +,6‘A ’LT2) =0.544
1
Xpr = —=0.855 < —=7.787
- , © A7
brr+ (¢LT2 +8-A LTZ) o )
==>  yxppi=min (XLT_,1)20.855
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.195

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - Svislice

Interakce tlak - ohyb
podle tavru ohybového

Mp,,=84.85 kN.m Ng,.=63.9 kN momentu na prutu:
MEd.z: 18.21 kN +m ’l‘by::l ’(pz =1 wLT::]_
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

Nga. N,
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
: Xy'NRd Xy*Nra
Ngae P
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy Xy*Nra
==> kyy::kyy_12=1-00].

kzz_34 =min (sz *

N,
14+0.6-), i} o
Xz*Npa

N
1+0.6-ﬂ)]z1
Xz*Npd

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

==> k,:=k, ,=0.993

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . y1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =mawmn 1 — ., B ) 1 —: - Fdg = 1
o CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 e 1-0.79
B Crrr—0.25 Xx,*Npq

==> kzy:z kzy_12.0=0'795

kyzg?»cl = kzz = 0.993

k. 15:=0.6+k,,=0.596

==> kyz::k 2=0.596

yz_1

N
1+1.4-i]]=0.99
d
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MSU - SOK - Svislice

Posouzeni: Interakce tlak - ohyb
k,,=1.001 k=059 k,,=0.795 k,,=0.993
X, =0.994 xX,=1 Xrr=0.855
Npy.=63.9 kN My, =84.85 kN -m
A{Ed.zz 18.21 kN'm
Npy=(1.883-10%) kN M, ,=282.414 kN -m
M, py=249.46 kN -m
Nege Mg, Mg, ..
ny.= Ed.c n kw' Ed.y o Ed. —0.437
Xy*Nra 7 XerMyra ~ XerMapa
), M M,
I Y — R O — LR
© X.*Npg Y Xer*My Ra Xer* M, ra
Ty pf = MAaX (nyz,nzy) =43.7 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (X, X.) =0.994 Pdy __0351 <1 ==>
N XMy pa Vyhowuie
Ple —p.034 <1 M
NRd.X ==> &:0_085 <1 ==
Vyhovuje XM pa Vyhovuje
Smyk ve sméru Z
Vig.=T79.66 kN
A,,=(8.219-10%) mm?
Voira=Av Ty =(1.001-10%) kN
3 Yo
Wissiie ,
Bz —7.956 (1)% < 50% ==> maly smyk
Vilrd vyhovuje
Smyk ve smeru Y
A,,=(8.357-10%) mm?
Vi, =10.8 kN /
Voirai=Ayy s——=(1.018-10") kN
3 Yo
Vv
Y 1012 (1)% < 50%  ==>maly smyk
Vilrd vyhovuje
==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=211 MPa

Tmo=1
Y =11
Yaz=1.25

] =1.055

.. (235 MPa
fy

MSU - SOK - Svislice

SVISLICE

. Prure
Profil: stojka vO =
Extrém: N - ST4 - vysun - 2
5 i .. Jmeno stojka V0
Prifezové charakteristiky: W Obecny prifez
_ 3 S 2%
A:=9.8154-10"" m? s S
h = 0.46 m b = 052 m Posudek rovinneho vzp?ru ¥y d
4 4 Posudek rovinneho vzpéru z-z d
I1,:=2.316-107" m KIopstH Vychozi
Y FPouzi 2D MKP vypocet v
I.:=2.8622.10"" m* .
W?J-Pl =1.4723 - 10_3 m3 : 5"':] [m] 2'2222333 82194e-03
Wz pli= 1.3005 - 10_3 m? 1y, z ] 2.3161e-04 2862204 l— 1
’ 3 3 Tw [me], t [m] 48794207 22065607 :
W, q=1.007-10"" m W,y z [m] 10070603 __ 1100903 L |
. =8 o B W, y. z [m] 1,4723e-03 13005e-03
W, =1.1009-10" m 4 Tl 5 3
i =154 mm ¢ YUCS, ZUCS [mm] 27 58
Y a [deg] 0.00
1,:=17T1 mm AL, D [mim] 24910e+00|  2,4910e+00
My, +, - [Nm] 346e+05 346e+05
W ¥ - [Nm] 3 06e+05 I UBe+U5

I,=4.8794.10" m"°
1,:=2.2065-107" m*

A,,=8.3565-10"" m®

A,,:=8.2194-10"°% m>

= = s
N -45,04
vnitini sily: Nga  Vpay Vei: Mpee  Mpgay Mg,
(kN) (kN) (kN) (kN-m) (kN-m) (kN-.m)
—83.49 32.11 2.27 0.02 3.04 51.55
tlakova normalova sila ==> Npg.=min (0,Ng,)-(—1)=83.49 kN
tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 34.826
Cf:=62 mm C,=62 mm tlak.w:=|38-¢ |=(40.103
t=8 mm t,:=8 mm 42-e| |44.324
9. 9.498 72.€ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ [=| 87.593
14.¢ 14.775 124 -¢ 130.862
Cf s w v
t—:7.75 ==>1, tfida =7.75 ==>1. trida
f w

- _ 3
W, =W, ,=0.001 m

W,:=W, ,=0.001 m’
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MSU - SOK - Svislice

vzd. styk(: vzpérné délky:
L,=33m ﬂy =1 ,ﬁz =] By=1
L.:=33m L, =B, L,=33m L..=08,-L,=3.3m Ly=pB,+L,=3.3m
stihlost:
Lcr.y p - /\y
ty=8 mm )\y:= ——=21.429 21:=93.9.£=99.096 /\y =—=0(0.216
By A
LC‘J“Z ’ AZ
A i=—22 = 19,298 A, i=—2=0.195
2, 1
kfivka b vzpér
a:=0.34 ¢,=0.5+(1+a- (), "=0.2)+1,?)=0.526
Wi = ! —=0.994 ==> Xyi=min (x, ,1)=0.994
2 L2\ N
(¢y+(¢y —Ay ) )

¢.:=0.5+(1+a-(A,"—0.2)+X, *)=0.518

1
Xz = = =1.002

(6.4 (0.2 -2 2)")

prosta Unosnost

i
i
v

3

Li=TTn (Xz,’ 1) =1

| Npg=A-. Ty =1882.77 kN M, py= Iy +W,=282.41 kN +m
Y Yan
Yan=1.1 Npgyi=A- Iy =(2.071-10°) kN M, pyi= Iy -W,=249.46 kN -m
Yo I
posouzeni v tahu: Ng.;=0 kN
N
Bt _p <1 ==>
Npa.t Vyhovuje
h klopeni:
5 =0.885 > 2 b=l Bpefled C,:=0.94 C,,:=0.96
kFivka a I1,=(4.879-107") m® I,=(2.207-107") m* I,=(2.862-107") m*
T 2 E'Iw
L,=33m Ky i= . =2.294
k, Ly, G.I,
C:=Cp+ (Cl.l_cl.o> - k,,;=0.986 o
c L\ 05 ne(E-1-G-1) ‘
Hopi=— (Lt k") =2467  M=p,,- ( ) =(2.419.10%) kN -m
kz LLt
0.5
i Wy'fy %
A = M =0.358 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢LT::0'5 . (1 +O.’LT' ()\ 'LT_A ’LT.O) +,6’A ’LT2) =0.544
1
Xor = —=0.855 < —— =7.787
Ppr+ (¢LT2 +8-A ’LTZ) o

==> XLT::m’iTL (XLT_’ 1):0-855
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.195

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - Svislice

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=3.04 kN-m  Ng,.=83.49 kN momentu na prutu:
MEd.z:51'55 EN-m ’l‘by::l ’(pz::]_ wLT::]_
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

; . Neqe Ngie
kyy_;;,,l::mm C‘my. 1+0-6'/\y G AL 7Cmy' 140.6 i
Xy'NRd X’y'NRd
Nege Ny
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy® YR Xy*Nra
==>  ky,=k, ,=1.001

kzz_34 =min (sz *

N,
14+0.6-), i} o
Xz*Npa

N
1+0.6-ﬂ)]:1.01
Xz*Npd

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

N
1+1.4-i]]=0.99
d

==> k,=k, ,=0.991

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . y1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
K.y 12g:=min|l— il i, Pl 1 _0.99
o CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 e 1-0.79
B Crrr—0.25 Xx,*Npq

==> kzy:z kzy_12.0=0'795

kyzg?»cl = kzz = 0.991

k. 15:=0.6+k,,=0.594

==> kyz::k 2=0.594

yz_1
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MSU - SOK - Svislice

Posouzeni: Interakce tlak - ohyb
k,,=1.001 k,=0594 k,=0.795 k,,=0.991
X, =0.994 xX,=1 Xrr=0.855
Ny, =83.49 kN Mgy, =3.04 kN -m
A{Ed.2:51'55 kN'm
Npy=(1.883-10%) kN M, ,=282.414 kN -m
M, py=249.46 kN -m
Nga.c My, Mpg,..
ny.= Ed.c n kw' Ed.y o Ed. —0.201
XgNra = XerMyra 7 Xer-Moga
Nei, M, M,
Moy =4 Kyl e =0.204
© X.*Npg Y Xer*My Ra Xer* M, ra
Ty 3= Nax (nyz,nzy) =29.4 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
xX:=min (x,,x.) =0.994 By 0013 <1 ==>
N XprMy g Vyhovuje
Ble —0.045 <1 g
Ngpa'X  ==> ——Mi: _p242 <1 ==>
Vyhovuje Xer* M ra Vyhovuje
Smyk ve sméru Z
Vi.=2.27 kN
A,,=(8.219-10°) mm?
Vira ::Am-zizu.om -10°) kN
\/E")’Mo
Vi :
Bz —0.227 (1)% < 50% ==> maly smyk
VLR vyhovuje
Smyk ve sméru Y
Viga,=32-11 kN A,,=(8.357-10%) mm’
Vpl_Rd:zAvy-zL:(1.018-103) kN
\/5‘71\70
|4 ;
Py —3.154 (1)% <  50%  ==> maly smyk
Voira vyhovuije
==> Priifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=211 MPa

Tmo=1
Y =11
Ya=1.25

] =1.055

.. (235 MPa
fy

MSU - SOK - Horni pri¢nik

HORNI PRICNIK Prilliny
Profil: pricnik
Extrém: My - ST14 - 90° mino prend
v 7 . P Obecny priffez
Prlifezové charakteristiky: Matendl S 2%
A = 1-608 * 10_2 m2 :rars‘::ek rovinného vzpéru y-y Ubec”;
h:=0'8 m b=019 m Posudgk rovinného vzpéru z-z _ d.
_3 4 Klopeni Wchozi
Iy:: 1.5628.-10"" m [Pouzt 2D MRP vypocet 7
I.:=1.4115.10" m* S
. 1073 0003 A [m] 1,6108e-02
Wypi=4.6272 10_4 m3 Ay, z [m] 6,1084e-03|  81980e03
W, p=2.7647-10" m 1y, z [m7] 156280-03] _ 14115e-05
o : -3 3 I w [mf], t [m*] 2,1068e-06 22363e-06 | —F——
Wy-el‘_3'9071 10_4 m3 W, v, z [m] 3.9071e-03 14858e-04
W, ,=1.4858-10"m W, ¥, z [m] 46272e-03 27647e-04
LI dy, z [mm] 0 0
byi= 311 mm c !\,'ucs. ZUCS [mm] 110 8
1,:=30 mm d [deg] 0,00
AL, D [mim] 23055e+00 | 23056e+00
& & M, + - [Nm] 1,09e+06 1.09e+06
1,:=2.1068-10" m e R B50es0a
1,:=2.2363-10"° m*
A,,=6.1084-10"° m? A,,:=8.198-10"° m’
= bz e L e
ot
vnitfni sily: Ngg Vesy Vei: Mgpae  Mpgay Mg,
(kN) (kN) (kN) (kN-m) (kN-m) (kN-m)
39.16 51.82 71.93 0.02 117.37 24.7
tlakova normalova sila ==> Npge=min (0,Ng,)+(-1)=0 kN
tahova normalova sila ==> Nggi=max (0,Ng,)=39.16 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 34.826
Cy:=68 mm C,=620 mm tlak.w:=|38-£|=|40.103
tp=12 mm t,:=10 mm 42-e| |44.324
9. 9.498 72.€ 75.985
tlak.f=|10-¢ [=| 10.553 ohyb.w:=| 83-¢ |=| 87.593
14.¢ 14.775 124 -¢ 130.862
PrliFez ohyban
C v Cw v
—L—5667 ==>1.tfda =62 ==>1. tfida
t; i,
==
W,:=W,,,;=0.005 m* W, =W, ,=(2.765-10"") m*
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vzd. stykd:

LU:= 1.8m

L:=18m

tf=12 mm

krivka b
= 0.34

Yao=1

Tann=1.1

E:4.211 > 2
b
kfivka a

L,=18m

MSU - SOK - Horni pri¢nik

vzpérné délky:

ﬂy::l ,@z::l ﬂw::l
Loy =BpL,=18m Ly, =8+L=18m Ly=B,+L,=18m
Lcr.y - A'y
Ayi=— 2L =5.788 A :=93.9-£=99.096 A, =—=0.058
Z.y )‘1
L .,
A, i=—2=60 A, i=—=0.605
7‘2 1
vzpér
¢,=0.5+(1+a- (A, —0.2)+),7)=0.478
! =1.051 ==> X, i=min (xy_,l) =1

Xy = . 05
(¢"y + (qbyz —Ay ’2) )
¢.:=0.5+(1+a- (A, "=0.2) +, ) =0.752

1 .
X = —=0.834 ==> x.=min (x, ,1)=0.834

(¢z+(¢f -2.7?) )

prosta unosnost

Npgi=A- Ty =3084.44 kN My py= Iy -W,=887.58 kN -m
Y ' givst
fy 3 Ty
Npay=A-—=(3.393.10") kN M, py=——+W.=53.03 kN -m
Yo gavil
posouzeni v tahu: Np.:=39.16 kN
N
Pt —0.012 <1 ==
Rd.t Vyhovuije
klopeni:
o=l Bpefled C10=2.56 (=273
1,=(2.107-10"%) m* 1,=(2.236-10"%) m* I,=(1.412-107°) m*

T 2 E'Iw
k= 3 . =2.745
w* L G'It

C,=Cp+ (Cl.l - Cl.O) -k, =3.027

=S (k) s by TG

0.5

z LLt
0.5
A = M— :0.295 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢pr=0.5- (1 togrs (A=A 1ro) +8-A ’LT2) =0.522
1 1
Xz = —=0907 < ——=11509

ALT

brr+ (¢LT2 +6+A ’LTZ) .
==>  yxppi=min (XLT_,l)ZO.QUT

=(1.124-10") kN -m
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.605

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - SOK - Horni pri¢nik

Interakce tlak - ohyb
podle tavru ohybového

Mgy, =117.37 kN-m Ng, =0 kN momentu na prutu:

MEd.z:24'7 EN-.m wy:: 1 ’(ﬁz =1
Yrri=1

Cry =0.6+0.4:2),=1 Cpy=max (Cpy,, ,0.4)=1

sz_ =0.6+0.4- 1:1‘)2 =1 C,,.=max écmz_ ’ 04) =1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

Nga. Ngge
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
. Xy'NRd Xy*Nra
Ngae Al
kyy_12=:min{cmy- 1+(Ay’—o.z).i]’cmy_(l_i_o_& Ed. ]]:1
Xy® YR Xy*Nra
== kyy::kyy_m:l

kzz_34 =min (sz *

N,
1_|_0,6.,\:’.iJ o

N
1+0.6-ﬂ)]z1
d

Xz Nga X:*Np
N N
Koo 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, o | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> kzz = kzzJQ:l

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

k.y 120:=min[0.6+X,",1—

0.1 . NEd.c -1
Crrr—0.25 Xx,*Npq

==> kzy:z kzy_12.8:1

Ky 12=0:64F,=0.6

==> k =k

yz yz_12 =0.6
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Via.=T71.93 kN

Viay=51.82 kN

MSU - SOK - Horni pri¢nik

Posouzeni: Interakce tlak - ohyb

ky,=1 k,.=0.6 k,,=1 k.=1
X,=1 x,=0.834 Xpr=0.907
Npa.=0 kN Mg, =117.37 kNem M, py+ X p=805.289 kN -m

MEd.z:24'7 kN m MZ.RL[.XLT:48'115 kN -m

Np,=(3.084-10%) kN M, p,=887.581 kN -m

M, y=53.032 kN -m

Nyg. My, My,
Ny LA Edy ot 0.454
Xy*Nra 7 XerMyra ~ XerMapa
Nz M M,
PSS L T — R Y
X:*Npa " XerMy pa Xer* M, R
Ty g i=Max (nyz,nzy)=65.9 (1)% < 100% ==
Vyhovuje
Tlak Ohyb
M
x:=min (x,,x.) =0.834 By _0.146 <1  ==>
" Xer My rd Vyhovuje
Ble g <1 M
Npa*X  ==» Bdz —0513 <1  ==>
Vyhovuje Xer* M. ra Vyhovuje
Smyk ve sméru Z
A,.=(8.198-10") mm®
f
Vi = Ay s 5———=998.688 kN
3 Yo
Vi :
P =72 (1)% < 50% ==> maly smyk
Vit vyhovuje
Smyk ve sméru Y
A,,=(6.108-10%) mm*
1% A Ty 744.1
pl.Rd*= v 'y — 131 kN
3 Yo
v
Y 7 (1)% <  50%  ==> maly smyk
Volrd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,:=355 MPa
Ymo=1

Yin=1.1
Yz =1.25

{235 MPa
E=

¥y

] =0.814

MSU - NOK - horni pas

HORNI PAS s
Profil: novy horni pas .
Extrém: Mz - ST15 - 100°
Priifezové charakteristiky: — e
A:=4.241-10"%2 m? Detaiini 510, 25, 645, 16, 410, 22 30
h:=0.670 m b:=0.51 m B SR
I = 2.7915. 10—3 m’l Posudek rovinného vzpéru y-y b
Yy 3 4 Posudek rovinného vzpéru z-z b
1,:=1.3396-10"" m Kiopeni Wchozi
W, ,i==1.003-107* m* R S DL N *
Wz,pl :=6.9465-10"° m® : im:] ] 31521?333 20412602 L L2
W. :=7.6828. 10—3 m3 1y, z [m] 27915e-03 13396e-03 i
y.el e Tw [mel, t [m1] 561206-06 343756.03
W, :=5.2532-10" m W, ¥ 2 (] 76828603 525320-03
- W, ¥ 2 [m?] 1,0030e-02 69465e-03
’Ly:: 257 mm dy, z[mm] 0 7
Q= 178 mm. : Ful:f ZUCS [mm] 02:(5) 363 _TM
AL, D [mim] 24200e+00 44260e+00
B M, +, - [Nm] 356+ 08 356e+06
1,=9.612-10"m . - [Nm T47e+06 Z47e+06
1,:=2.4375-10" m* A,,=2.0547-107 m? A,,=2.0412-107% m?
4
= = L5 A Lm0l S5E &0 ¥
Sl
vnitini sily: Npa  Vieiy Vei: Mpae Mpyy — Mgy,
(kN)  (kN) (kN) (kN-m) (kN-m) (kN-m)
717.39 57.44 49.1 11.04 4.16 112.42
tlakova normalova sila ==> Npge=min (0,Ng,)+(-1)=0 kN
tahova normalova sila ==> Nggii=max (0,Ng,)=717.39 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 26.849
Cr:=34 mm C,:=593 mm tlak.w:=[38-€|=|30.917
tp:=25 mm t, =16 mm 42.¢ 34.172
9. 7.323 72.€ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.¢ 11.391 124-¢ 100.888
C v C, v
t—f: 1.36  ==>1. tfida —=37.063 ==>4. tfida
f w
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odhadnuto z
tvaru My

P:=—0.2

h=0.67 m
b=0.51m
z4:=0.3633 m
zZpi=h—2z,
z,=0.307 m

MSU - NOK - horni pas

soucinitel kritického napéti
k, =4

Stihlost
Cy

w

RETY I

AP_O :

0.5
Ay 1im=0.54(0.085—-0.055-9)) =0.81

==> ), :=max (/\P_0 3 )\p_,..,;m) =0.81

rekukéni soucinitel
X, —0.055-(3+7¢) .
p = y =
)‘p,
==> redukce stojny se neuplatni

C,-p=593 mm

C,—Cpep=(111:10"") m

A=A

Lyeri=1y

Iz,eff:=Iz

Y zg

1]
1l
\%

3
Wy = W-y‘ejf =0.008 m

I ;
W, oppi=—L = 0.008 m? W, o=

Iz.eﬁf

=0.004 m?

W,=W, ;=0.004 m®
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vzd. stykd:

L,=6.35m

Lz:=ﬂm
2

tf=25 mm

krivka b
= 0.34

Yaro=1

Yan=1.1

MSU - NOK - horni pas

vzpérné délky:
ﬂy =1 ,Gz =1 le =1

Loy=f;sLy;=685m Ly =B+L=3175'm

LCT
=Y — 24,708 A:=93.9-€=76.399

1‘2
vzpér
¢,=0.5+(1+a- (A, "—0.2)+ ), )=0.573
1
Xy_= 0.5 =0.955 ==>
2 -2
(¢"y+(¢y _)"y ) )
¢.:=0.5+(1+a-+ (X, "=0.2)+, ) =0.533
1
Xzf:: 05 =0.988 ==>
(.02 -2
prosta unosnost
Npg=A Ty =13686.86 kN M
Rd *—leff"® - J y.Rd "~
T
fy 4
Npgyi=A+—L=(1.506+10") kN M, pyi=
Yo
posouzeni v tahu: Npy+=T17.39 kN
N
Pl —0.048 <1 ==
Npai Vyhovuije

klopeni: ==> uzavfeny prifez neklopi

Krouceni:

My, .
Ti=— 20 4, =0.113 MPa

Ly=B,"L,=6.35m

A
A, =—2=0.323

Y

Xy =min (x,_,1)=0.955

X i=min (Xz, , 1) =0.988

= T -W,=2479.75 kN -m

Rivst

fy

T

“W,=1190 kN -m

==> Vliv krouceni
I je zanedban
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.233

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - horni pas

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=4.16 kN-m  Ng,.=0 kN momentu na prutu:
MEd.z: 112.42 kN -m ’l‘by::l ’(pz =1 wLT::]_
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Crupr =0.6+04-1p;,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

Nga. Ngge
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
. Xy*Nra Xy*Nra
Ngae Al
kyy_12=:min{cmy- 1+(Ay’—o.z).i]’cmy_(l_i_o_& Ed. ]]:1
Xy® YR Xy*Nra
== kyy::kyy;ﬂzl:l

kzz_34 =min (sz *

N,
1_|_0,6.,\:’.iJ o

N
1+0.6-ﬂ)]z1
d

Xz Nga X:*Np
N N
Koo 1= min | Cpae | 14 (200, = 0.6) e — 2|, O, | 14+ Lo —22 || =1
Xz*Nga ' X5 Npy

==> kzz = kzzf.'ial =1

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =mawmn 1 — ., B ) 1 —: - Fdg = 1
o CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— L Pl 1-0.83
B Crrr—0.25 Xx,*Npq

==> Ky imkyy 5=1

Ky 12=0:64F,=0.6

==> kyz = k:yz__.‘j/l: 1
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Via.=49.1 kN

Viay=57.44 kN

MSU - NOK - horni pas

- Posouzeni: Interakce tlak - ohyb

kyyzl kyzzl kayzl k:zzzl
x,=0.955  x,=0.988 Xrr=1
Ngg.=0 kN Mp,,=4.16 kN +m

A{Ed.zz 112.42 kN -m

Npy=(1.369-10%) kN M, py=(2.48-10°) kN -m
M, pg=(1.19-10*) kN -m
Nga.c Mg, Mg,
My L ! ot = 0.096
Xy*Nra 7 XerMyra ~ Xer-Mapa
Npa. M Mgy,
nzu Ed.c i kzy' Ed.y +kzz' Ed. —0.096
X:*Npry Xrr*M, y.Rd Xer* M, ra
Tn.az = 08X (1, ,77.,) =9.6 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x=min (x,,X.) =0.955 iy —0.002 <1
Xrr* Wy rd
NEd.c
=0 <1 M
Nea'X  ==s Pl 0094 <1
Vyhovuje Xrr* M ga
Smyk ve sméru Z
A,.=(2.041.10") mm?
Vol ra=Ap Ty =(4.184.10°) kN
3 Y0
1%
22 1174 (1)% < 50% ==> maly smyk
Voird vyhovuje
Smyk ve sméru Y
A,,=(2.055-10") mm*
Vpl.Rd::Avy' 2 fy :(4'211'103) kEN
3 Yo
V,
Y —1.364 (1)% < 50%  ==>maly smyk
pl.Rd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci

==
Vyhovuije

==>
Vyhovuje
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E:=210 GPa
G:=80 GPa

f,:=355 MPa
Tmo=1

Y =1.1
Yarzi=1.25

(235 MPa
E=

¥y

] =0.814

MSU - NOK - horni pas

HORNI PAS

. . Prar
Profil: novy horni pas .
Extrém: N - ST15 - 100°
v - FORTET PR Jméno novy - horni pas
Prifezové cha_rzakte;lstlky. = Sna komory
A:=4.241.10"% m Detaiini 510, 25645, 16, 410, 22 30
Material S 35 N (EN 10025-3)
h:= 0.670 m b:= 0.51m Vyroba svarovany
I = 2.7915. 10—3 m’l Posudek rovinného vzpéru y-y b
Yy 3 4 Posudek rovinného vzpéru z-z b
1,:=1.3396-10"" m Kiopeni Wehozi
W, ;:==1.003-107% m* R i DL NS :
y-p :
-3 .3 A [m7 42410e-02 ]
Wz,pl =6.9465-10" m A ;'z ™ 2‘0547202 20412e-02 l .
W. :=T7.6828. 10—3 m3 1y, z [m] 27915e-03 13396e-03 s
y.el ' s Tw [m, t (] 96120206 24375603
W, =5.2532-10" m W v 2 (] 76828¢ 03 52532603
; W,y 2 [m] 1,0030e-02 5.0465e-03
2, =257 mm uny z [mm] 0 ¥
Yy ;
P YUCS, ZUCS [mm] 255 363
1,:=178 mm e = 0,00 L
AL D [mim] 24200e+00 4,4260e+00
By TR M, +, - [Nm] 356e+06 356e+06
1,=9.612-10"m = T 747708 ZaTer08
1,:=2.4375-107" m* A,,=2.0547-107* m? A, :=2.0412-107* m?*
b1
C)_
l:—)
o
TSI T
LTI ] T
J
2
o
vnitrni sily: Npq Vesy Vea: Mpas  Mpey  Mpga.
(kN)  (kN) (kN) (KN-m) (kN-m) (kN-m)

—2223.04 15.51
tlakova normalova sila ==>

26.1

tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33
Cpi=34 mm C,=593 mm tlakw:=|38-¢|=
t;=25 mm t,:==16 mm 42.¢
9. 7.323 7
tlak.f=|10-¢ [=| 8.136 ohybw:=| 8
14.¢ 11.391 124.¢
o v C,
—=1.36 ==>1, tfida —=37.063
& By

Ngge=min %0 aNEdg

6.51 39.97

33.55

2.
3. |=
100.888

.(-1)=(2.223-10%) kN

26.849
30.917
34.172

58.58
67.53

==>4, tfida
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dominatni
zatizeni je tlak

pi=1

h=0.67 m
b=0.51m
z4:=0.364 m
zZpi=h—2z,
z,=0.306 m

MSU - NOK - horni pas

soucinitel kritického napéti
k, =4

Stihlost

w

t'lU
=0.802

A plm—
P 98 4.6k,

0.5
A tim=0.54(0.085—-0.055-9)) =0.673

==> X, =max (), g, i) =0.802

rekukéni soucinitel
A, —0.055-(3+1)
2
)‘p,
==> redukce stojny

510

-

pi= =0.905

n—rF

C-p=537T mm

1T
.
56
583
7

C,—C,+p=0.056 m

A, ;;=0.04061800 m*

1,,.44+=0.00279060 m* qL 442 i)
I, .4¢+=0.00125823 m
Iy.ef_f 3 Iz.eff 3
Wyepsi= =0.008 m W, o= =0.003 m
Zd Z4
==>
W, =W, 4+=0.008 m® W.:=W, ;;=0.003 m*
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vzd. stykd:

L,=6.35m

P
2

tf=25 mm

krivka b
= 0.34

Yaro=1

Yan=1.1

MSU - NOK - horni pas

vzpérné délky:

ﬂy::l ,Gz::l

L=y L, =635 m

Lcr.y
A, =——==24.708

vzpér

L. .=08,-L,=3.175 m

A:=93.9.£=76.399

le =1

LLP. ::rﬁzn P Ly: 6.35 m

A
A, i=—2=0.323

)

¢,=0.5+(1+a- (A, —0.2)+ ), )=0.573

1

K = —=0.955 ==> Xy =min (x,_,1)=0.955
(¢"y+ (qbyz _)"y ’2) )
¢.:=0.5+(1+a- (X, "=0.2)+), ) =0.533
1 .
X = —=0.988 ==> x.:=min (x, ,1)=0.988
(462 -2)")
prosta unosnost
b3 Iy
Nig=A, e —13108.54 kN M, ga= -W,=2474.18 kN -m
T gavst
fy 1 fy
Npgy=A+—L=(1.506-10") kN M, pgi=—"W,=1115.56 kN +m
Yo oYl
posouzeni v tahu: Nga:=0 kN
N
Ed.t -0 <1 ==>
Npat Vyhovuje

klopeni: ==> uzavieny priiez neklopi

Krouceni:

j\/jE‘d.J:
g

+t;,=0.067 MPa
t

==> Vliv krouceni
je zanedban
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.233

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - horni pas

Interakce tlak - ohyb
podle tavru ohybového
My, ,=39.97 kN+m Ny, =(2.223.10°) kN momentu na prutu:

MEd.z:33'55 kN -m ’l‘by:: 1 ’(pz =1 wLT::]_
Cry =0.6+0.4:2),=1 C,ypy=max C’my_,()_zl) =1

sz_ = 0'6 + 0'4 ¥ ¢Z = 1 CTTLZ =max C'mz__ ? 0'4) = 1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

. - NEd.c NEd.c
kyy sii=min|Chy | 1+0.6: X, "« ———|,C,, +|1+0.6.————| |=1.03
Xy'NRd Xy'NRd
Ngg. Ngae
Ky 12:=m00 | Cpy o |14 (A, 0.2) : —22 |, C,, 0| 14080 — || =1.02
Xy*4VRd Xy*Nrq
==>  ky,=k, 3,=1.034

kzz_34 =min (sz *

N
1+0.6-A, "iJ HC
Xz"Nga

N
1+0.6-ﬂ)]:1.02
X" Npd

Ed.c

N
1+ (2+1,7—0.6) —] N

Xz'NR

kzz_l? = mz’n sz *
Xz*Ngy

N
1+1.4-i]]=0.98
d

==> kzz::kzzi34:1'024

0.05-).7 N . N
kyy gq=min|1— s, cede g OO0 | heks | ggg
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neg 0.1 Neg.
K.y 12g:=min|l— D i, B | 008
o CmLT_ 0.25 Xz 'NRd CmLT_ 0.25 Xz 'NRd
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 Pl 1-0.83
B Crrr—0.25 Xx,*Npq

== kzy:z kzy_34=0'989

kyzggél = kzz = 1 .024

k. 15:=0.6+k,,=0.614

==> kyz = k:yz_.‘j/l: 1024
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Via.=26.1 kN

Viay=15.51 kN

MSU - NOK - horni pas

- Posouzeni: Interakce tlak - ohyb

kyy: 1.034 k:yz: 1.024

X,=0.955  x.=0.988
Ngqa.=(2.223.10%) kN

Npgy=(1.311-10%) kN

k,,=0.989

k,.=1.024

Xrri=1

Mp,,=39.97 kN +m
A{Ed.2:33'55 kN'm

My_H(!=é2.474-103) BN i

M, py=(1.116-10°) kN -m
Ngi. Mp, Mg, .
Ny LA Edy okt 0,225
Xy*Nra 7 XerMyra ~ Xer-Mopa
Nz, M M,
My =4 Kyl 4 e =0.218
X:*Npry Xrr*M, y.Rd Xer* M, ra
TN g i=Max (nyz,nzy)=22.5 (1)% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,x.) =0.955 Py _p.016 <1 ==>
- XMy ra Vyhovuje
Ed.c
=0.177 <1 M
NRd.X ==> Ed.z :0-03 < 1 ==>
Vyhovuje Xrr*VizRd Vyhovuje
Smyk ve sméru Z
A,.=(2.041.10") mm®
Voira=Ap Ty =(4.184.10°) kN
3 Yo
Vv
212 —0.624 (1)% < 50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(2.055-10") mm®
Viora =4, Ty =(4.211.10%) kN
3 Yo
v
Y —0.368 (1)% <  50%  ==>maly smyk
pl.Rd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,:=355 MPa

Ymo=1
Yani=1.1
Ya=1.25

] =0.814

{235 MPa
E=

¥y

MSU - NOK - Dolni pas

DOLNI PAS Y
Profil: novy - dolni pas 0 - e
Extrém: My - ST24 - demontaZ otacedla 55— e e
Priifezové charakteristiky: e B oS
A:=5.86-10"" m? I ki)
Posudek rovinného vzpéru y-y b
h = 0,58 m b = 0,84 m Pusude.k rovinného vzpéru z-z : n_
Iy::2.769'10_3 m4 ':::%F:mmm Vychole
I.:=2.7315-10"% m* |
_ A [m 5.8600e-02 ——F— 3
W, i=1.1482.10 m® i ;[( il[mq 2358702 33841e.02 [l
W, p=1176-107 m® Tt STime s Zeasee 03 2
-3 3 , z [m? e- - "l
Wyq:=8.5106-10"" m’ Wizl Y tids 07 TTebe0? ]
W, :=6.5035-10"° m® |2y zimi 0 K]
) © YUCS, ZUCS [mm) 420 3%
2= 217 mm a [deg] 0,00
3 AL, D [mim] 2,8400e+00 47400e+00
1,:=216 mm My, +. - [Nm] 408e+06 408e+06
W T - [Nm] FI7e+06 I T7ev06
I,:=5.1493.10"°m"°
1,:=2.9996-107* m* A,,=2.3587-107* m? A,,=3.3841-107% m?
2
o
0
= i Sa -
=)
vnittni sily:  Npy Vieay Veie  Mpge  Mpggy, — Mgy,
(kN) (kN) (kN) (kN-.m) (kN-m) (kN-m)
56.57 5.256 1005.21 8.78 152.98 0.96
tlakova normalova sila ==> Npge=min (0,Ng,)+(—-1)=0 kN
tahova normalova sila ==> Nggi=max (0,Ng,)=56.57 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 26.849
C_f:z 185 mm C,=560 mm tlak.w:=|38-¢|=|30.917
t;=20 mm t,=30 mm 42 34.172
9. 7.323 72.¢ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.¢e 11.391 124.¢ 100.888
C » C o
—f—925 ==>3.tfida v _18.667 ==>1. tfida
tp i,

W, =W, ,=0.009 m®

W,:=W,_,=0.007 m*
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vzd. stykd:

L,=05m

L.:=05m

tf=20 mm

krivka b
= 0.34

Yaro=1

Yan=1.1

MSU - NOK - Dolni pas

vzpérné délky:
ﬂy =1 ,ﬁz =1 ﬁw =1

L. ,=08,+L,=0.5m L..=08,-L=05m

A1:=93.9.£=76.399

vzpér
¢, =05+ (1+a- (A, —0.2) +, ) =0.472

1

Xy = . 05
(¢"y+ (q"t'y2 — Ay ’2) )
¢.:=0.5+ (1+a- (A, "=0.2) + ), ") =0.472
1

=1.061 ==>

Ny 7= —=1.061 ==>
(6.4 (62 -2)")
prosta unosnost
Ngg=»A Ty =18911.82 kN .
Rd*—4L* - ¢ y.Rd*—
gavst
Ty "
Npgy=A+—L=(2.08:10") kN M, pai=
Yo
posouzeni v tahu: Ngy:=56.57 kN
N
Pt —0.003 <1 ==>
Npay Vyhovuije

klopeni: ==> uzavieny prifez neklopi

Krouceni:

My, .
7= 20 L}, =0.059 MPa

LLF,::ﬂw'Ly:O'E. m

A
A, =—=0.03
1
A, =—=0.03
A1

Ty -W,=2746.6 kN -m
T

fy

T

==> Vliv krouceni
I je zanedban

«W_.=2098.86 kN +m
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, "=0.03

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Dolni pas

Interakce tlak - ohyb
podle tavru ohybového

Mgy, =152.98 kN-m Ng, =0 kN momentu na prutu:
MEd.ZZO'QG kN‘m ’l‘by::]. ¢2:21 wLT::]‘
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-¢pp=1 Cpp=max (Cppy ,0.4) =1

interakéni soucinitel:

Nga. Ngge
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
. Xy*Nra Xy*Nra
Ngae Al
kyy_12=:min{cmy- 1+(Ay’—o.z).i]’cmy_(l_i_o_& Ed. ]]:1
Xy® YR Xy*Nra
== kyy::kyy;ﬂal:l

kzz_34 =min (sz *

N,
1_|_0,6.,\:’.iJ o

N
1+0.6-ﬂ)]z1
d

X" Nga X:*Np
N N
Koo 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, o | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> kzz = kzzf.'ial =1

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . y1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =mawmn 1 — ., B ) 1 —: - Fdg = 1
o CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 e 1-0.63
B Crrr—0.25 Xx,*Npq

==> Ky imkyy 5=1

Ky 12=0:64F,=0.6

==> kyz = k:yz__.‘j/l: 1
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Vga.=1005.21 kN

MSU - NOK - Dolni pas

- Posouzeni: Interakce tlak - ohyb

kyyz 1 kyzz 1 k:zy: 1 k=1
X?J:l X.=1 Xrri=1
Nyga.=0 kN My, =152.98 kN -m

A{Ed.ZZO'QG kN‘m
M, pu=(2.747-10%) kN -m

a

Npy=(1.891-10%) kN
M, py=(2.099:10°) kN -m

Nga.c Mg, Mg,
My L B o 0.056
Xy*Nra 7 XerMyra ~ Xer-Mapa
N M M,
nzu Ed.c i kzy . Ed.y b kzz . Ed. —0.056
X:*Npry Xrr*M, y.Rd Xer* M, ra
NN ar=max (1,;,1.,) = 5.6% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x=min (x,,x.) =1 Py —0.056 <1 @ ==>
N Xrr* My Rd Vyhowuie
Ed.c
=0 <1 M
NRd.X ==> &:0 <1 ==
Vyhovuje Xer M. R Vyhovuje
Smyk ve sméru Z
A,.=(3.384.10") mm®
Vol ra=Ap Ty _ (6.936-10%) kN
3 Y0
VEd.z o 7
=14.493% < 50% ==> maly smyk
pl.Rd vyhovuje
Smyk ve sméru Y
A,,=(2.359-10") mm®
Voira ::Avy "2 fy = (4'834' 103) kEN
3 Yo
Vv
P .109% <  50%  ==> maly smyk
pl.Rd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,=355 MPa
Yao=1

Yani=1.1
Yarzi=1.25

{235 MPay
E=

¥y

MSU - NOK - Dolni pas

DOLNI PAS
Profil: novy - dolni pas 2
Extrém: Mz - ST14 - 90°

Prifezové charakteristiky:

) =0.814

A:=4.54.10"m’
h:=0.585 m
I,:=2.3894-10"" m"
I.:=1.4561-10"% m*

W, i=9.5682-10"" m®
W, ,=7.4922-10"° m®
W,:=7.9184- 10—3 m®
W, =5.7103-10° m?* [

Z.
zy =229 mm

1,:=179 mm

I,:=3.8893.10°m°
1,:=2.3012-107* m*

TTIT 7‘1\.

b:=0.51m

Priifezy
Jméno novy - dolni pas 2
Typ Sténa komory
Detailni 510; 25, 560; 20; 410; 25, 0
Material S35 N (EN 10025-3)
Vyroba svafovany
Posudek rovinneho vzpéru y-y b
Posudek rovinného vzpéru z-z b
Klopeni Wchozi
[Pouzit 2D MKP vypocet ®

A [m7 45400e-02 s E—

Ay, z [m] 22149%e-02 23012e-02

1y, z [m'] 2.389%4e-03 14561e-03 il

I w [mf], t [m¥] 3.8893e-06 25736e-03 | =

W, ¥y z [m] 7.9184e-03 57103e-03 |

W, vz [m?] 9.5682e-03 74922e-03

dy, z[mm] 0 -4

¢ YUCS, ZUCS [mm] 255 302

a [deg] 0,00

A L, D [m%m] 2,1900e+00 40800e+00

M, + - [Nm] 3,40e+06 340e+06

M, ¥ - [Nm] 266e+06 256e+06

A,,=2.2149.107 m? A,,=2.3012-107% m?

KA

vnitfni sily: Nggq Vieay Ved: Mpae  Mpgay Mg, .
(V) (N) (:N) (WN-m) (WN-m) (kN-m)
—1791.73 4.5 38.55 0.35 32.8 70.95

tlakova normalova sila ==>

Ngge=min %0 aNEdg .

(-1)=(1.792-10°) kN

tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 26.849
Cp:=34 mm C,=535mm tlak.w:=|38-¢|=|30.917
t;=25 mm t,=20 mm 42.¢ 34.172
9. 7.323 72.€ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.¢ 11.391 124 -¢ 100.888
C 9 Cy -
—1-1.36 ==>1.tfda % =26.75 ==>1.tfida
tp i,
W, =W, ;,=0.01 m’ W,:=W, ,=0.007 m’
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vzd. stykd:

L,=6.35m

L :=635m

tf=25 mm

krivka b
= 0.34

Yaro=1

Yan=1.1

MSU - NOK - Dolni pas

vzpérné délky:
ﬂy =1 ,Gz =1

Lepyi=P,~L,=6.35 m

Lcry
=Y — 97,729

vZpér

L..=B,-L,=6.35m

le =1

Ly=B,"L,=6.35m

A
A:=93.9-6=76.399 A, :=—-=0.363

¢,=0.5+(1+a- (X, —0.2)+),”*)=0.594

1

¢"y+(¢y2 _)"y ’2) )

=0.941

¢.:=0.5+ (1+a-+ (X, "=0.2)+, ) =0.653

1
Xz = =0.9

- 0.5
(.02 1))
prosta unosnost

fy

Yan

Npgi=A+—% =14651.82 kN

Npapi=A-+ Ty =16117 kN

Yo
posouzeni v tahu: Nga:=0 kN
N
Ed.t -0 <1
NRd t

klopeni: ==> uzavieny prifez neklopi

Krouceni:

jurE‘d,J;

T:=

+t,=0.004 MPa
t

==> Xy i=1nun (xy_, 1) =0.941
== Xz::min(xzi,l):[)_g
My pa= y -W,=3087.92 kN -m
givst
fy
M, pgi=—"-+W,=2417.94 kN +m
Yan
==
Vyhovuje

==> Vliv krouceni
je zanedban
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, “=0.464

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Dolni pas

Interakce tlak - ohyb
podle tavru ohybového
My, ,=32.8 kN-m Ny, =(1.792.10°) kN momentu na prutu:

MEd.z:70'95 ENm ’l‘by:: 1 ’(pz =1 wLT::]_
Cry =0.6+0.4:2),=1 C,ypy=max C’my_,()_zl) =1

sz_ = 0'6 + 0'4 ¥ ¢Z = 1 CTTLZ =max C'mz__ ? 0'4) = 1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

. - NEd.c NEd.c
kyy sar=min|Chy | 1+0.6: X, "« ———|,C,,. +|1+0.6 . ————| |=1.03
Xy'NRd Xy'NRd
Ngg. Ngae
Ky 1= | Cpy o |14 (A, = 0.2) :—22 |, C,,p 0| 14080 — 2| | =1.02
Xy*4VRd Xy*Nrq
==>  ky,=k, ,=1.021

kzz_34 =min (sz *

N
1+0.6-A, "iJ HC
Xz*Nga

N
1+0.6-ﬂ]]:1.04
Xz*Npd

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

N
y o 1.4-i]] =1.04
d

==> kzz = kzzf]2:1'045

0.05-).7 N . N
kyy gq=min|1— s, ede g G050 | heks | ggg
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
K.y 12g:=min|l— il i, ) T
o CmLT_ 0.25 Xz 'NRd CmLT_ 0.25 Xz 'NRd
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 Pl 1-0.98
B Crrr—0.25 Xx,*Npq

==> kzy:z kzy_12.0=0'982

kyzg?»cl = kzz = 1 .045

k. 15:=0.6+k,,=0.627

==>  k, =k, ,=0.627

yz_1
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MSU - NOK - Dolni pas

- Posouzeni: Interakce tlak - ohyb
k,,=1.021 k,=0.627 k,=0.982 k,.=1.045
X, =0.941 x.,=0.9 Xrri=1
Nyy,=1791.7 kN Mpy,=32.8 kN-m
A{Ed.zz’?l k;N‘m
Npy=14651.8 kN M, ,y=3087.9 kN -m
M, py=2417.937 kN -m
Nga.c Mg, Mg,
nyi= BEd.c ey Ed.y - Ed. —0.159
Xy*Nra 7 XerMyra ~ Xer-Mopa
), M M,
IS Y — R — R
X:*Npry Y Xer*My Ra Xer* M, ra
Ty pf = MAaX (nyz , nzy) =17.7% < 100% ==>
Vyhovuje
Tlak Ohyb
M
X :=min (X, X,) =0.9 Y —1.1% <1 ==>
N XMy pa Vyhowuie
Ple —13.6% <1 M
NRd.X ==> &:2_9% <1 ==
Vyhovuje XM pa Vyhovuje
Smyk ve sméru Z
Vig.=38.55 kN A,.=(2.301-10") mm*
Voira=Ap Ty =(4.717-10%) kN
3 Yo
VEd.z . P
=0.817% <  50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(2.215-10") mm®
Vprra=Ayy* 2 - = (4'54 : 103) kN
3 Yo
Vv
—EY _0.099% <  50% ==> maly smyk
Volrd vyhovuje
==> Priifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,:=355 MPa

Ymo=1
Y =11
Yaz=1.25

] =0.814

{235 MPa
E=

¥y

MSU - NOK - Podélnik

PODELNiK
Profil: novy - podélnik

Extrém: My - ST15 - 100°
Prifezové charakteristiky:

A:=2.898.10"" m*

h:=0.50 m b:=0
1,:=1.3712-10"" m"
I.:=3.2574.-10"* m*
W, ,i=6.0414-107° m®
W, ,=2.3774-10"° m’
W,,.:=5.3009-107" m*
W, :=1.5151-10"° m’
1,=218 mm
1,:=106 mm

I,=1.817-10""m"*
1,:=6.2718-10"° m*

33

Prufezy
Jméno novy - podélnik
Tvp Iwn
Detailni 500; 14, 400; 30, 430; 25 445. 6
Material S235
Vyroba svafovany
Posudek rovinného vzpéru y-y b

43 m Posudek rovinného vzperu z-z c
Klopeni Wchozi
[Pouzit 2D MRP vypocet x

A [m?] 2,8980e-02 ‘

Ay, z [m7 2,0716e-02 7.0467e-03

Ty, z [m'] 13712e-03 32574e-04 —

I w [m], t [mé] 1,8170e-05 62718e-06

W, ¥ 2z [m’] 5,3009e-03 15151e-03

W, ¥ 2z [m] 6,0414e-03 23774e-03

dy, z[mm] 0 -14 \

c YUCS, ZUCS [mm] 215 259

a [deg] 0,00

AL, D [m¥m] 2.6320e+00 2,6320e+00

M, +, - [Nm] 1,42e+06 142e+06

™, % - [Nm] 550e+05 550e+05

A,,=2.0716-107* m?

i=7.0467-107% m?

vnitini sily: Ngg

(kN)

Vedy VEd:
(kN) (kN-m) (kN-m) (kN-m)

(kN)

MEd.m MEd.y

MEd.z

—225.73 45.88 45.61
tlakova normalova sila ==>
tahova normalova sila ==>

zatFidéni prifezu:

Ngg=min(0,Ngg) +
Npgq.=max

0 75.33

0,Npgy

78.62

(-1)=225.73 kN
=0 kN

pdsnice stojna 33-€ 26.849
C;:=208 mm C,:=445 mm tlak.w:=[38-€ |=|30.917
tp:=25 mm t, =14 mm 42.¢€ 34.172
9. 7.323 72.¢ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.e 11.391 124.¢ 100.888
C » Cy ur
t—f:8.32 ==>3. tfida —=31.786 ==>3. tfida
f w

W, =W, =0.005 m®

W, =W, _,=0.002 m*
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vzd. stykd:

LU:= 1.6 m

L.:=16m

tf=25 mm

krivka b
o= 0.34

krivka c
a,:=0.49

Yaro=1

Yan=1.1

krivka a

Lj;=16m

MSU - NOK - Podélnik

vzpérné délky:
ﬂy =1 fﬁz =1 ﬂw =1

Le,=B,-L,=1.6 m

A, =—2=17.339
by
A, ==—==15.094
1‘2
vzpér

L..=B,-L,=1.6 m

A:=93.9.£=76.399

¢,=0.5+(1+a, (A, —0.2) +, ) =0.487

1

¢"y+(¢y2 _)"y ’2) )

¢.:=0.5+(1+a,- (A, "= 0.2) +X,”)=0.519

LLP. ::rﬁw P Ly: 1.6 m

)

A
A, :==—2=0.096

i = 1 —=1.001 ==> Xz’:min(Xle)zl
(.02 2"
prosta unosnost
.fy fy
Nggi=A-—L-=9352.64 kN M, pg=—W,=1710.75 kN -m
Yan ' givst
fy 4 fy
Npagy=A+—L=(1.029-10") kN M, pgi=—"+W,=488.96 kN -m
Yo oYl
posouzeni v tahu: Ngy+=0 kN
N
Ed.t -0 < 1 ==>
Nprat Vyhovuje
klopeni:
kz::faz:]' kw::ﬁy:]_ CLO :=0.94 01'1:20.96
1,=(1.817-107") m® I,=(6.272-107%) m* I,=(3.257-107") m*
2 ((E-T
S S— “|=5.415
ky+Lp, G-I,
Gl = CI.U + (Cl.l _01.0) e k’wtz 1.048 o
C ., 05 T E.IZ.G.I N
o= e (1) =577 Myimpige ) (664-10) k-
k., Ly,
0.5
A = M— :0.168 A LT.O::O'4 ,8':0.75 aLT:ZO.Zl
¢LT::0'5 ® (1 +aLT. ()\ ’LT_A ’LT.O) +,6‘A ’LT2) =0.486
1
Xor = -=1.006 < =35.284

brr+ (¢LT2 +6-A 'LTz)

0.

ALT

T
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.198

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Podélnik

Interakce tlak - ohyb
podle tavru ohybového

Mpg,;,=75.33 kN-m Ngg,=225.73 kN momentu na prutu:
MEd.z:78'62 EN-m ’l‘by:: 1 ’(pz =1 wLT::]_
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

Nga. N,
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
: Xy'NRd Xy*Nra
Ngae P
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy Xy*Nra
==> kyy:kyy;M:l.UOl

kzz_34 =min (sz *

N,
1_|_0,6.,\:’.iJ o

N
1+0.6-ﬂ)]z1
d

Xz Nga X:*Np
N N
Koo 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, o | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> k,:=k, 3,=1.003

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

kzyﬁl2.0 =man

) 0.1 Ngg.
0807 1= e 1-0.8
Crrr—0.25 X, Npy

== kzy:z kzy_34=0'998
kyzg?»cl = kzz = 1 .003

k. 15:=0.6+k,,=0.602

==> kyz = k:yz_.‘j/l: 1003
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MSU - NOK - Podélnik

- Posouzeni: Interakce tlak - ohyb
k,=1.001 k,=1.003 k,=0.998 k,.=1.003
Xyz 1 Xz= 1 XLr= 1
Nyy.=225.73 kN Mpy,=175.33 kN +m
A{Ed.2:78'62 kN'm
Npi=(9.353-10%) kN M, pa=(1.711-10%) kN -m
M, ,y=488.964 kN -m
Nga.c Mg, Mg,
nyi= BEd.c ey Ed.y - Ed. —0.229
Xy*Nra 7 XerMyra ~ XerMapa
Nz, M M,
My =4 Kyl e 20,229
X:*Npry Xrr*M, y.Rd Xer* M, ra
Ty pf = MAaX (nyz,nzy) =22.9% < 100% ==>
Vyhovuje
Tlak Ohyb
M
X :=min (X, X,) =1 — D —4403% <1 ==>
N XMy pa Vyhowuie
Ble —2.414% <1 M
Nra*x ==> _ Bl _16.079% < 1 ==>
Vyhovuje XM pa Vyhovuje
Smyk ve sméru Z
Vig.=45.61 kN A,.=(7.047-10%) mm®
Voira=Ap Ty =(1.444.10°) kN
3 Yo
VEd.z . P
=3.158% <  50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(2.072.10") mm?
Via,=45.88 kN f
Voirai=Ayy s——=(4.246-10") kN
3 Yo
Vv
—EY _1.081% < 50%  ==> maly smyk
Volrd vyhovuje
==> Priifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,+=355 MPa
Yaro:=1

Yani=1.1
Yarzi=1.25

0.5

) =0.814

{235 MPa
E:=

¥y

MSU - NOK - Podélnik

Lonik Prure:
PODELNIK "
Profil: novy - podélnik . :
s meno novy - po ni
Extrém: N - ST15 - 100° = S
Priifezové charakteristiky: _— e
— . -2 2 Vyroba svarovany
A :=2.898+10 m Posudek rovinného vzperu y-y b
h:=0.50 m b:=0.43 m Posudek rovinneho vzperu z-z c
i Klopeni Wchozi
Iylz 1.3712-10% m?! [Pouzt 2D MRP vypocet =
I.:=3.2574-10"* m* pie=
: i |
W, ;1=6.0414-10 S m? A s 2,8980e-02
3 3 [Ayzm 2,0716e-02 70467¢-03
Wz,pl =2.3774-107" m” [z 13712603 32574604 =
__ 103 3 [Tw me t 1,8170e-05 62718¢-06
Wy.el :=5.3009-10 M Wy zm 53009¢-03 15151e-03
Wz.el :=1.5151-10"% m? ‘:’n- ¥, : lm;I 6,0414&0: 2,3774&(32 |
. Y. 2 [mm =
2= 218 mm c YUCS, ZUCS [mm] 215 259
S a [deg] 0,00
i,:=106 mm AL, D [mm] 2,6320e+00 26320e+00
My, *, - [Nm] 1.42e+08 142e+06
M. ¥ - [Nm] 5 5%e+05 550e+05

I,=1.817-10"m"*
1,:=6.2718-10"° m*

vnitini sily: Ngg

(kN)

A,,=2.0716-107* m?

Veiy VEa
(kN) (kN) (kN-m) (kN-m) (kN-m)

ME'd.x

MEd.y

i=7.0467-107% m?

MEd.z

—758.8 5.64 1.87

tlakova normalova sila ==>

tahova normalova sila ==

zatFidéni prifezu:

> Npgi=max

Ngge=min %O aNEdg .

0 4.61

O’NEd

10.32

(-1)=758.8 kN
=0 kN

pdsnice stojna 33-€ 26.849
C;:=208 mm C,:=445 mm tlak.w:=[38-€ |=|30.917
tp:=25 mm t, =14 mm 42.¢€ 34.172
9. 7.323 72.¢ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.e 11.391 124.¢ 100.888
c » C ur
t—f:8.32 ==>3. tfida —=31.786 ==>3. tfida
f w

W,=W, ;=0.005 m’

W,:=W, ,=0.002 m*
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vzd. stykd:

LU:= 1.6 m

L.:=16m

tf=25 mm

krivka b
o= 0.34

krivka c
a,:=0.49

Yaro=1

Yan=1.1

krivka a

Lj;=16m

MSU - NOK - Podélnik

vzpérné délky:
ﬂy =1 fﬁz =1 ﬂw =1

Le,=B,-L,=1.6 m

A, =—2=17.339
by
A, ==—==15.094
1‘2
vzpér

L..=B,-L,=1.6 m

A:=93.9.£=76.399

¢,=0.5+(1+a, (A, —0.2) +, ) =0.487

1

¢"y+(¢y2 _)"y ’2) )

¢.:=0.5+(1+a,- (A, "= 0.2) +X,”)=0.519

LLP. ::rﬁw P Ly: 1.6 m

)

A
A, :==—2=0.096

i = 1 —=1.001 ==> Xz’:min(Xle)zl
(.02 2"
prosta unosnost
.fy fy
Nggi=A-—L=9352.64 kN M, pg=—W,=1710.75 kN -m
Yan ' givst
fy 4 fy
Npagy=A+—L=(1.029-10") kN M, pgi=—"+W,=488.96 kN -m
Yo oYl
posouzeni v tahu: Ngy+=0 kN
N
Ed.t -0 < 1 ==>
Nprat Vyhovuje
klopeni:
kz::faz:]' kw::ﬁy:]_ CLO :=0.94 01'1:20.96
1,=(1.817-107°) m* I,=(6.272-107%) m* I,=(3.257-107") m*
2 ((E-T
S S— “|=5.415
ky+Lp, G-I,
Gl = CI.U + (Cl.l _01.0) e k’wtz 1.048 o
C ., 05 T E.IZ.G.I N
o= e (1) =577 Myimpige ) (664-10) k-
k., Ly,
0.5
A = M— :0.168 A LT.O::O'4 ,8':0.75 aLT:ZO.Zl
¢LT::0'5 ® (1 +aLT. ()\ ’LT_A ’LT.O) +,6‘A ’LT2) =0.486
1
Xor = -=1.006 < =35.284

brr+ (¢LT2 +6-A 'LTz)

0.

ALT

T
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.198

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Podélnik

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=4.61 kN-m  Ng,.=758.8 kN momentu na prutu:
MEd.z: 10.32 EN-m ’l‘by:: 1 ’(pz =1 wLT::]_
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

Ngg. Ngg.
Ky 30 =min | Crpy e | 140,600, ——t | O, [140.6 . —22 || =1
- Xy'NRd Xy *iVRrd
Ngd.c Ngge
Ky 12:=min [ Cpy s |14 (N, = 0.2) »—22 | C,,, 0| 140.8: — || =0.99
Xy IVRd Xy'NRd
==> [k i=ky, 4=1.005

kzz_34 =min (sz *

N,
14+0.6-), i} o
Xz*Npa

N
1+0.6-ﬂ)]:1.01
Xz*Npd

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

N
1+1.4-i]]=0.98
d

== k.. ’:kz2734:1-01

0.05-)\,"  Npgy. - 0.05 Ngge

k : , .
C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd

2y 3475 min [1 - J =0.99

1% S Wy N 7 0.1 Ngge

Koy 12g=min|l— )
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

]:0.99

kzyﬁl2.0 =man

) 0.1 Ngg.
0B 1= e 1-0.8
Crrr—0.25 X, Npy

== kzy:z kzy_34=0'995
Ky 1i=k,,=1.01

k. 15:=0.6-k,,=0.606

==> kyz = k:yz_.‘j/l: 101
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Vpa.=1.87T kN

Viay=5.64 kN

MSU - NOK - Podélnik

- Posouzeni: Interakce tlak - ohyb

k,,=1.005

- =101

k.,=0.995 k,.=1.01

xXy=1 x.=1 Xrr=1

Ngy.=758.8 kN Mp,,=4.61 kN +m
A{Ed.zz 10.32 kN'm
Npi=(9.353-10%) kN My_Hd:(1_711.103) kN «in.

M, py=488.964 kN -m

N, M,, My,
nyi= Bde | b | Ed.y - Bd:  _4 105
Xy*Nra 7 XerMyra ~ XerMapa
Nz, M M,
nzu Ed.c i kzy . Ed.y b kzz . Ed. —0.105
X:*Npry Xrr*M, y.Rd Xer* M, ra
Ty g i=Max (nyz , nzy) =10.5% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,x.) =1 — D —0269% <1 ==>
i M .
N Xrr* My Rd Vyhowuie
Ble _8113% <1 M
Npe'x  ==»> Bl _o1m1% <1 ==>
Vyhovuje Xer M. R Vyhovuje
Smyk ve sméru Z
A,.=(7.047-10%) mm®
Voira=Ap Ty =(1.444.10°) kN
3 Yo
VEd.z o 7
=0.129% <  50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(2.072.10") mm?
Voira ::Avy' 2 fy = (4'246' 103) kN
3 Yo
v
Py _.133% <  50%  ==> maly smyk
VoLrd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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MSU - NOK - Diagonala

DIAGONALA TR
E:=210 GPa Profil: novy - koncova svislice - - va—
G:=80 GPa Extrém: My - ST14 - 90° ™ S
Prifezové char;‘;lkte;istiky: ;i‘,:;m FLE AR ;?E;‘iog;:f,
fy =355 MPa A = 2'332 ‘ 10 m ::;:I:!k rovinného vzpéru y-y SVﬂm"a”;
h:=0.45 m b:=0.46 m :nsude}a rovinného vzpéru z-z . c
lopeni ychozi
Yaroi=1 I,:=9.2007- 107" m* Pt TR R e
- — - — . 74 4 — T =
Y i=1.1 [:=3.2451-10" m* e = 3
Farp:=1.25 Wy.pl :=4.4603-107" m~ [Eyzmm 16647¢-02 54479603 i
W, ;:=2.1308-10"° m’® i TaREe s | sal
Wy:=4.0892.107 m* [5i iy oo s e o1 )
WZ.E! 3= 14109 : 10 m : :"‘U::g',":ll.lcs [mm] 23;) 22-’?
2, :=199 mm a [deg] 0,00
i AL, D (mim] 2.7160e+00 2,7160e+00
Tyt= 118 mm M, + - [Nm] 1,58e+06 158e+06
M, ¥ - [Nm] 7 56e+05 T5Be+05
g==(235 {"’P“) —osa | 1,=1.4998-10"° m®
¥ 1,:=2.701-10"° m A,,=1.6647-107 m? A, :=5.4479-107" m?*
—49,35
38.26
L L =
vnitini sily: Ngg Veiy Vea: Mpia Mgpgy  Mgg,
(kN) (kN) (kN) (kN-m) (kN.m) (kN-m)
114.96 21.44 22.64 0 49.35 37.15
tlakova normalova sila ==> Npge=min (0,Ng,)+(-1)=0 kN
tahova normalova sila ==> Nggi=max (0,Ng,)=114.96 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 26.849
C_f:=219 mm C,=400 mm tlak.w:=|38-¢|=|30.917
t;=20 mm t,=12 mm 42 34.172
9. 7.323 72.€ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.¢ 11.391 124 -¢ 100.888
C v Cy o
—L-10.95 ==>3.tfida —® ~33.333 ==>3, tfida
i ty
W, =W, ,=0.004 m® W,:=W,_,=0.001 m*
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MSU - NOK - Diagonala

vzd. stykd: vzpérné délky:
LU:= 3.2m ﬂy =1 fﬁ,: =] ﬁw =1
L:=32m L =By L,=32m L..=08,-L,=3.2m Ly=B,+L,=3.2m
Lcr.y - A'y
Ayi=——=16.08 A1:=93.9-£=76.399 A, i=—=0.21
t;=20 mm by A
L A,
A=—2=27.119 A, i=—=0.355
i, Ay
kfivka b vZpér
a,=0.34 qsy::o.5.(1+ay. (A, —0.2)+X, ’2):0.524
1
K = —=0.996 ==> Xy =min (x,_,1)=0.996
kfivka ¢ (qb, +(p,2—A, 2 )
a,=0.49 Y ( y Y )

¢.:=0.5+(1+a, (A, "= 0.2) +X, ) =0.601

X 7= : —=0.921 ==> X, =min (x, ,1)=0.921
(.02 2"
prosta unosnost
.fy ‘fy
Yaro=1 Npg=A-—Y =7526 kN M, pyi=—2--W,=1319.7 kN -m
gavst gavst
Y =1.1 f y i
Npgy=A+—L=(8.279.10%) kN M, pyi=—2W_=455.34 kN -m
Yo gavil
posouzeni v tahu: Ngy:=114.96 kN
N
PO _1.380% <1 ==
Nra Vyhovuje
klopeni:
kz::ﬂzzl kw::ﬁyzl CL(] :=0.94 01'1:20.96
kfivka a 1,=(1.5-10"°) m° I,=(2.701-107%) m* I,=(3.245-107") m*
T 2 E'Iw
L;,=32m ko= . =3.748
ky+Lp, G-I,
Gl = CI.U+ (Cl.l _01.0> e k“;t= 1.015 o
C 05 e (EI,G-1 :
u,.-r==k—1- (1+k,") =3.937 M,=p,- ( ; ) _ (1.483:10") kN -m
Z Lt

0.5

W, f,
A’LT::( Y fJ] =0.313 A ppgi=04 B:=0.75 opri=0.21

¢LT::0.5 = (1 +aLT' ()\ 'LT_A ’LT.O) +,6‘A ’LT2) = 0528

1
XLr_ = 0 =0.892 < T
Prr+ (¢LT2 +8-A ’LTZ) o )
==>  yxpp=min (XLT_,1)20.892

=10.218

TR
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, “=0.355

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Diagonala

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=49.35 kN-m Ngg.=0 kN momentu na prutu:
MEd.z:37'15 ENm ’l‘by::l ’(pz::]_ wLT::]_
Cry =0.6+0.4:2),=1 Coy=max(Cp,, , 0_4) =1

sz_ ::0'6+0'4-¢Z: 1 CTTLZ =max C'mz_ﬂo'4) = 1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

Nga. Ngge
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
. Xy*Nra Xy*Nra
Ngae Al
kyy_12=:min{cmy- 1+(’\y'—0-2)'i],c‘my-(uo.s- Ed. ]]:1
Xy® YR Xy*Nra
== kyy::kyy;ﬂal:l

kzz_34 =min (sz *

N
1_|_0,6.,\:’.iJ o

N
1+U_5.ﬂ)]:1
d

X:*Ngq X:*Np
N N
Koo 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, o | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> kzz = kzzf.'}al =1

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . y1— . =1
o C'mLT_O'25 XZ'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kzu 12.8 =mawmn 1 — ., B ) 1 —: - Fdg = 1
o CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRd
. . 1 Ngg.
Kuy 120:=min 0.6+, 7, 1— 0 e | —0.95
B Crrr—0.25 Xx,*Npq

==> kzy b= kzy_34 =1

Ky 12=0:64F,=0.6

==> kyz = kyz__.‘j/l: 1
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V. =22.64 kN

Viay=21.44 kN

MSU - NOK - Diagonala

- Posouzeni: Interakce tlak - ohyb

kyyZI kyz=1 k:zy:l k=1
X,=0.996  x.=0.921 X p=0.892
Nyga.=0 kN My, =49.35 kN -m

A{Ed.2:37'15 kN'm

Npy=(7.526-10%) kN M, py=(1.32-10°) kN -m

M, py=455.336 kN -m

Nga.c Mg, Mg,
nyi= Bde | b | Ed.y - Ed. —0.133
Xy*Nra 7 XerMyra ~ Xer-Mopa
Nz, M M,
My =4 Kyl 4 e =0.133
X:*Npry Xrr*M, y.Rd Xer* M, ra
Ty pf = MAax (nyz , nzy) =13.3% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x :=min (X, X,) =0.921 Bdy _ _4.9% <1 ==>
- XMy ra Vyhovuje
Ed.c
=0 <1 M
Npqy+x ==> il =9.1% <1 ==>
Vyhovuje XM pa Vyhovuje
Smyk ve sméru Z
A,.=(5.448-10") mm®
Voira=Ap Ty =(1.117-10%) kN
3 Yo
VEd.z . P
=2.028% <  50% ==> maly smyk
pl.Rd vyhovuje
Smyk ve sméru Y
A,,=(1.665-10") mm®
Vprra=Ayy* 2 s = (3'412 : 103) kN
3 Yo
v
Py _.628% <  50%  ==> maly smyk
pl.Rd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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MSU - NOK - Diagonala

F Prire
DIAGONALA 2
E:=210 GPa Profil: novy - diagonala - 1
, r v s v Jmeno novy - diagonala - 1
G:=80 GPa Extréem: N - ST24 - demontaz otacedla r+; oy
Priifezové charakteristiky: e i e
£,=355 MPa A:=2.818-10"* m* L —— svalovany
Posudek rovinného vzpéru y-y b
h:=0.51m b:=0.454 m Posudek rovinného vzperu z-z c
-3 4 Kiopeni Wchozi
Yaro:=1 Iy :=1.1283-10" m [Fouztt 2D MRF vypocet *
Yan=1.1 I,:=4.8648.10"" m* ; s
1 A [m 2,8180e-02 £
Farp:=1.25 W’u.pl :=5.4354+10° m® [my 2,0280e-02 534856.03
- 0 1y z [mY] 1,1283e-03 48648e-04
W, :=2.8812-107° m’ |y 2T 05 1576608 - 'F
i -3 3 (w,yz[m] 4,9704e-03 19078e-03 £l =
Wy.el =4.9704-10 N m3 Wn“ : z [m] 5,4354-03 288122-03
a2 = dy, z [mm] 0 0
Wz.el =1.9078-107" m c :fulcs'.";ucs [mm] 255 227 ‘ J :
H e a [deg] 0,00 | 18 T [
L= 200 mm A L.egD [méim] 2.9200e+00 2.9200e+00
iz =131 mm M, +, - [Nm] 1,93e+06 193e+06
N, ¥ - [Nm] 1,.02e+06 102e+06
0.5
g (235 MP“) —osa | 1,=2.2693-10"° m®
¥ I,:=4.0155-10"° m* A,,=2.029-107* m? A,,=6.3485-107° m*

419,76
=+ i ind i 7
vniteni sily: Npa Vpay Vea: Mpaa  Mgay Mgy,
(kN)  (kN) (kN) (kN-m) (kN-m) (kN-m)
—137.19 79.05 37.64 0 5.21 108.45
tlakova normalova sila ==> Npg.=min(0,Ng,)+(-1)=137.19 kN
tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 26.849
Cp:=248 mm C,=410 mm tlak.w:=|38-¢|=|30.917
t=22 mm t, =14 mm 42-e| |34.172
9. 7.323 72.€ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.¢ 11.391 124 -¢ 100.888
Cf s w v
t—:11.273 ==>3, tfida : =29.286 ==>2. tfida
f w

W, =W, ,=0.005 m* W,=W,,=0.002 m*
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vzd. stykd:

LU:=4.5 m

L.:=45m

tf=22 mm

krivka b
o= 0.34

krivka c
a,:=0.49

Yaro=1

Yan=1.1

krivka a

L;,=45m

MSU - NOK - Diagonala

vzpérné délky:

ﬂy =1 ,Gz =1 ﬂw =1
Loy =Pyslg=A5m Ly, =B,L=45m Ly=B,-L,=4.5m
Lcr.y - A'y
Ayi=—2=22.5 X :=93.9.£=76.399 A, =—=0.295
Z,y )‘1
A, i=—==34.351 A, i=—=0.45
1‘2 1
vzpér
¢,=0.5+(1+a,- (A, —0.2) + A, *) =0.559
1 .
=0.966 ==> X, =min (Xy_, 1) =0.966

X' —:: 0.5
y (¢"y+(¢y2 Ay ’2) )

¢.:=0.5+(1+a, (A, "= 0.2) +X, ) =0.662

Xz = L —=0.871 ==> X =min (x, ,1)=0.871
(.62 2"
prosta unosnost
.fy fy
Npgi=A+-—L-=9094.45 kN M, pg=—"-W,=1604.08 kN -m
Yo ' Yan
fy 4 .fy
Npgp=A—L=(1.10") kN M, pyi=—"—W,=615.7T kN -m
Yo Tan
posouzeni v tahu: Ngy+=0 kN
N
Ed.t -0 < 1 ==>
Nprat Vyhovuje
klopeni:
kz::faz:]' kw::ﬁy:]_ CLO :=0.94 01'1:20.96
I1,=(2.269-107°) m° I,=(4.016-107°) m* I,=(4.865-10"") m'
2 [(E-T
S S— | =2.689
ky+Lp, G-I,
Gl = CI.U+ (Cl.l _01.0) . kw.t: 0-994 o
C 05 e (EI,G-1 :
Hopi=— (L+ky,") =2.851  M=p,,- ( ) _ (1.14-10") kN
k., Ly,
0.5
A = =0.393 A LT.O::O'4 ,8':0.75 aLT:ZO.Zl
¢LT::0'5 . (1 ‘o ()\ ‘LT_A ’LT.O) +,6‘A ’LT2) =0.557
1
Xor = F=0826 < ———=06.462
brr+ (¢LT2 +6-A 'LTz) o

==>  yxpp=min (XLT_,l):(].SZG

-m
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, '=0.45

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Diagonala

Interakce tlak - ohyb
podle tavru ohybového

Mgy,=521 kN-m Ng;.=137.19 kN momentu na prutu:
MEd.z: 108.45 kN -m ’l‘by:: 1 ’(pz =1 wLT::]_
Cry =0.6+0.4:2),=1 Coy=max(Cp,, , 0_4) =1

sz_ = 0'6 + 0'4 * ¢Z = 1 CTTLZ =max C'mz_ 1 0'4) = 1

Cprr =0.6+0.4-¢,,=1 Crpp=max (Cpr ,0.4) =1

interakéni soucinitel:

Nga. N,
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
: Xy'NRd Xy*Nra
Ngae P
ky, 12:=min|C,,, - 1+(Ay’—0.2).i ,Croy [ 14+0.8 Ed. -1
Xy Xy*Nra
==> kyy::kyy;34=1-003

kzz_34 =min (sz *

N
16088, —oe |E s
Xz*Npa

N
1+U_5.ﬂ)]:1
X:*Npa

Ed.c

N
1+ (2+1,7—0.6) —] N o

Xz'NR

kzz_l? = mz’n sz *
Xz* Ny

N
y o 1.4-i]] =1.01
d

==> k,:=k, 3,=1.005

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 XZ'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kzu 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRd

k.y120:=min[0.6+X,",1—

0.1 . NEd.c -1
Chr—0.25 x.*Npy
== kzy:z kzy~34=0'999

kyzg?»cl = kzz = 1 .005

k. 15:=0.6+k,,=0.603

==> kyz = k:yz_.‘j/l: 1005
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MSU - NOK - Diagonala

- Posouzeni: Interakce tlak - ohyb
k,,=1.003 k,=1.005 k., =0.999 k..=1.005
X,=0.966  x.=0.871 Xp=0.826
Nyy.=137.19 kN Mpy,=5.21 kN-m
A{Ed.zz 108.45 kN'm
Npy=(9.094-10%) kN M, pu=(1.604-10%) kN -m
M, y=615.699 kN -m
Nga.c Mg, Mg,
nyi= BEd.c ey Ed.y - Ed. —0.234
XgNra = Xer-Myra 7 Xer-Moga
Nz, M M,
My =4 Ky 4, e =0.235
X:*Npry Xrr*M, y.Rd Xer* M, ra
TN g i=Max (nyz , nzy) =23.5% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,x.) =0.871 Bdy _ _0.4% <1 ==>
N XMy pa Vyhowuie
b =1.7% <1 M
NRd.X ==> &:213% <1 ==
Vyhovuje Xer M. R Vyhovuje
Smyk ve sméru Z
Vig.=37.64 kN A,.=(6.349-10") mm*
Voira=Ap Ty =(1.301-10°) kN
3 Yo
VEd.z . P
=2.893% <  50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(2.029-10") mm®
Vi, =T79.05 kN f
Voirai=Ayy s——=(4.159-10°) kN
3 Yo
v
—EY _1.901% <  50%  ==> maly smyk
Volrd vyhovuje
==> Priifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,:=355 MPa

Tmo=1
Yan=1.1
Yaz=1.25

] =0.814

{235 MPa
E=

¥y

MSU - NOK - Horni pi¢nik

T DOTANT Prure
HORNI PRICNIK o
Profil: novy - koncova svislice
Extrém: Mz - ST15 - 100° — nov:  pTEAk 1 now!
Préitezové charakteristiky: Detaiini 645, 14, 340, a0, 460, 25 590, 0
e Matenal S 35
= . m Vyroba svafovany
Posudek rovinneého vzpeéeru y-y b
h:= 0'645 m b :=0'46 m Posudek rovinného vzpéru z-z [
I,:=2.3039-107" m' Kiopeni Vehozi
Yy 4 4 Pouzit 2D MKP vypocet *
1,:=3.0118-10" m ’
—3 3 |A[m] 2,9960e-02
Wy.pl =7.8864-10~° m® Ay, z [m] 2,0954:02 9,1288e-03 ‘
W ,::2.2184 . 10—3 m3 [y zm 2,303%¢-03 30118e-04
Fp 3 3 [Twimg tmg 2,5238e-05 50206606 = |
Wy.el :=6.8266-107" m"” [w y zmi 6,8266e-03 13095€-03
W.,,:=1.3095- 1072 m? ey zim] 7,8864e-03 221846 03
z.e * dy. z [mm] 0 -94
iy =277 mm ¢ YUCS, ZUCS [mm] 230 308 | |
;=100 a [deg) 0.00
byt= T A L, D [mam] 2.8620e+00 2.86206+00
M, +, - [Nm] 2.80e+06 280e+06
M. +. - [Nm] 7.88e+05 788e+05

I,:=2.5238:10"°m°
1,:=6.0206-10"° m*

A,,=2.0954-107* m?

A,,=9.1288.107° m?

17 i LS RS
vnitfni sily: Npgi  Veay Vea: Mgaa  Mgay Mgy,
(kN)  (kN) (kN) (kN-m) (kN.m) (kN-m)
—28.95 330.98 43.34 0 72.34 177.83
tlakova normalova sila ==> Ngg.=min (0,Ng,)-(—1)=28.95 kN
tahova normalova sila ==> Ngg=max (0,Ng,)=0 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 26.849
Cf:=219 mm C,=5370 mm tlak.w:=|38-¢|=|30.917
t;=20 mm t,:=14 mm 42.¢ 34.172
9. 7.323 72.€ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.¢ 11.391 dominantni je 124 -¢ 100.888
ohyb ==>
C 9 Cy v
t—f:10.95 ==>3, tfida —=40.714 ==>1. tfida
f w

W, =W, ,=0.007 m®

W,:=W,_,=0.001 m®
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vzd. stykd:

LU:= 1.8m

L:=18m

tf=20 mm

krivka b
Q= 0.34

krivka c
a,:=0.49

Yaro=1

Yan=1.1

krivka a

L;,=18m

MSU - NOK - Horni pfi¢nik

vzpérné délky:

ﬂy =1 ,Gz =1 ﬂw =1
Lm._y::,@y-Ly:LS m L..=08,-L.=18m LL,_::,Bm-Ly: 1.8m
Lcr.y - A'y
/\ytz.—:6.498 A1:=93.9-£=76.399 /\y =—==0.085
i Al
L
A=—==18 A, =—==0.236
1, 1

vzpér
¢,=0.5+(1+a, (A, —0.2) +, ) =0.484

1
¢"y+(¢y2 _)"y ’2) )

¢,=0.5+(1+0a,+ (A, =0.2) +, ) =0.536

g = ( =1.041 ==> Xy =11 (X 1) =1

X = . —=0.982 ==> X :=min (x, ,1)=0.982
[+ (2.2 -2.)")
prosta unosnost
.fy fy
Npg=A-—Y =9668.91 kN M, pgi=—2--W,=2203.13 kN -m
Yo ' Yan
fy 1 fy
Npgy=A—L=(1.064.10") kN M, pg=—2W,=422.61 kN -m
Yo Yan
posouzeni v tahu: Ngy+=0 kN
N
Lid 2 =0 <1 ==>
Npat Vyhovuje
klopeni:
kz ::,612 1 kw::ﬁy: 1 CLO :=0.94 Cl.l :=0.96
I1,=(2.524.107°) m* I,=(6.021-107%) m* I,=(3.012-107") m*
2 ((E-1,
Y — =5.79
ky+Lp, G-I,
C,:=C, 9+ (C11—C1) + kuy=1.056 g
C 05 e (EI,G-1 :
Hopi=— (1+k,,") =6.203  M,=p,,- ( ) =(5.976-10") kN -m
k., Ly,
0.5
A = M— =0.201 A LT.O::O'4 ,8':0.75 aLT:ZO.Zl
¢pr=0.5- (1 +togrs (A=A o) +8A ’LT2) =0.494
1
Xor = 0982 < ——=24.657
brr+ (¢LT2 +6-A 'LTz) o

==>  yxp=min (XLT_,1)20.982
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, =0.236

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Horni pfi¢nik

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=72.34 kN-m Npg,.=28.95 kN momentu na prutu:
MEd.Z: 17783 kN'm ’l‘by::]. ’(pz =1 wLT::]‘
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

Nga. Ngge
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
. Xy*Nra Xy*Nra
Ngae Al
kyy_12=:min{cmy- 1+(Ay’—o.z).i]’cmy_(l_i_o_& Ed. ]]:1
Xy® YR Xy*Nra
== kyy::kyy;ﬂal:l

kzz_34 =min (sz *

N,
1_|_0,6.,\:’.iJ o

N
1+0.6-ﬂ)]z1
d

Xz Nga X:*Np
N N
Koo 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, o | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> kzz = kzzf.'ial =1

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . y1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY
: . b Nga.c
k.y120:=min[0.6+X,",1— 0 e 1-0.84
- Crzr—0.25 x.*Npq

==> Ky imkyy 5=1

Ky 12=0:64F,=0.6

==> kyz = k:yz__.‘j/l: 1

Str. 85



Vipa.=43.34 kN

Via,=330.98 kN

MSU - NOK - Horni pfi¢nik

- Posouzeni: Interakce tlak - ohyb

k=1 k=1 k=1 k=1

Yy vz 2y

x.=0.982 Xpr=0.982

Xy=1
Ngy.=28.95 EN My, =72.34 kN +m
A{Ed.zz 177.83 kN'm

Npy=(9.669-10%) kN M, py=(2.203-10%) kN -m

M, py=422.611 kN -m

Nga.c Mg, Mg,
Ny LA Edy ok 0.465
Xy*Nra 7 XerMyra ~ Xer-Mopa
Nz, M M,
My =t Kyl e =0.465
X:*Npry Xrr*M, y.Rd Xer* M, ra
Ty 3= Max (nyz,nzy) =46.5% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,X.) =0.982 Bdy _ —3.3% <1 ==>
- XMy ra Vyhovuje
Ed.c
=0.3% <1
Nga'X — ==> Blz  _429% <1  ==>
Vyhovuje XM pa Vyhovuje
Smyk ve sméru Z
A,.=(9.129-10") mm?
Voira=Ap Ty =(1.871-10°) kN
3 Yo
VEd.z . P
=2.316% <  50% ==> maly smyk
VoLrd vyhovuje
Smyk ve sméru Y
A,,=(2.095-10") mm®
Vorm ::A,‘,U-QL: (4.295.10%) kN
3 Yo
v
B 7 707% <  50% ==> maly smyk
VoLrd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G:=80 GPa

f,:=355 MPa

Ymo=1
Y =11
Yz =1.25

] =0.814

{235 MPa
E=

¥y

MSU - NOK - Dolni pii¢nik

DOLNI PRICNIK Fe
Profil: novy - pricnik dole 0 . —
Extrém: My - ST14 - 90° _— o) - e
Prifezové charakteristiky: S s
A:=2.372:.10"% m? Vyroba , _ svafavany
hi=058m  b=0.35m et sodoe wetol ¢ -
-3 4 lopeni ychozi
1,:=1.3343-10"" m! [ pchers
1,:=1.4318-10" m
- -3 3 |AIm] 2,3720e-02 -
Wy n=5.2322-107" m” =+ 13192e-02 10524¢-02
W, ,1:=1.2687- 1073 m? [Ty, zma 13343¢-03 14318e-04| |
W y:=4.6009-10"" m” |5 er T Eis17e 01
W. ,:=8.1817-10"* m? [Waur z(m] 52322603 12687e-03
. z.el dy, z [mm] 0 0
1,:=237 mm © YUCS, ZUCS [mm] 175 pry I .
Y e— [deg] 0,00
Zz T 78 mant. : L‘eg [m¥m] 25240e+00 25240e+00
M, +, - [Nm] 1,86e+06 1.86e+06
I ==1.1205.10° m® %, - INm A506+05 750e+05
w T e
1,:=2.9553-10"° m* A,,=1.3192.107 m? A, :=1.0524-107> m?*
u
©
(22]
My
=
: = s i =
m
vnitfni sily: Ngg Veiy Vea: Mpia  Mgpgy  Mgg.
(kN) (kN) (kN) (kN-m) (kN.m) (kN-m)
176.77 13.44 20.27 0 39.85 23.48
tlakova normalova sila ==> Ngge=min (0,Ng,)+(-1)=0 kN
tahova normalova sila ==> Nggi=max (0,Ng,)=176.77 kN
zatFidéni prifezu:
pdsnice stojna 33-€ 26.849
Cf:z 166 mm C,=540 mm tlak.w:=|38-¢|=|30.917
t;=20 mm t, =18 mm 42.¢ 34.172
9. 7.323 72.€ 58.58
tlak.f=|10-¢ [=| 8.136 ohyb.w:=| 83-¢ [=| 67.53
14.¢ 11.391 trufez je tazen 124 -¢ 100.888
a ohyban ==>
C v C o
—L_83 ==>3, tfida 2 =30 ==>1. tfida
& B

W, =W, ,=0.005 m®

W,:=W,,=(8.182.107") m?
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vzd. stykd:

LU:= 3.6m

L :=36m

tf=20 mm

krivka b
o= 0.34

krivka ¢
a,:=0.49

Yaro=1

Yan=1.1

krivka a

L;;=3.6 m

MSU - NOK - Dolni pFi¢nik

vzpérné délky:

ﬂy::l ,@z::l

L =By L,=3.6m

vzpér

Ly, =B,L,=36m

A:=93.9.£=76.399

ﬂw::l

Ly=B,-L,=3.6 m

- A'y
A, =2L=0.199
1

A,
A, i=—=0.604
A

2
1

¢, =05+ (1+ay,+ (A, —0.2) + 1, ?) =0.52

1
X —:: 0.5
y (¢"y+ (qbyz _)‘y ’2) )

==> Xy::m’in (Xy_)l)zl

¢.:=0.5+(1+a,- (A, "= 0.2) +X, ) =0.781

1
(¢z+ (6.2 = A, ’2)0‘5)

prosta unosnost

=0.783

Xz =

1l
Il
\

x.=min(x, ,1)=0.783

Ngg=A- Ty _7655.00 kN My py= Ty -W,=1484.84 kN -m
Yo ' Yan
Iy i
Npyi=A+—L=8420.6 kN M, pyi= ‘W, =264.05 kN +m
Yo Tan
posouzeni v tahu: Npy+=176.77 kN
N
P _2.099% <1 s
Nra Vyhovuje
klopeni:
kz ::,GZ: 1 kw::ﬁy: 1 CL(] :=0.94 Cl.l :=0.96
I,=(1.121.107%) m* I,=(2.955-107°) m* I,=(1.432-107") m*
2 (BT
Y — Y| =2.753
ky+Lp, G-I,
C,=Cp+ (01.1_01_0> +k,;=0.995 os
c L\ 05 ne(E-L-G-1) ‘
Hopi=— (L+ky") =2.915  M=p,,- ( ) =(6.781-10%) kN -m
k., Ly,
0.5
A = M— :0.491 A LT.O::O'4 ,8':0.75 aLT:ZO.Z].
¢LT::0.5 a (1 +O,’LT' ()\ 'LT_A ’LT.O) +,6‘A ’LT2) =0.6
1
Xor = —=0.749 < ——=4.152
B ALy

Ppr+ (Qbm*2 +B+A "1 )

==>  yxppi=min (XLT_,1)20.749
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tiida 1,2; A,”>0.4
A, “=0.604

tfida 1,2; )\, "<0.4

tfida 3,4

tfida 1,2

MSU - NOK - Dolni p¥i¢nik

Interakce tlak - ohyb
podle tavru ohybového

Mpgy,=39.85 kN-m Ng,.=0kN momentu na prutu:
MEd.z:23'48 kN -m ’l‘by:: 1 ’(pz =1 wLT::]_
Coy =0.6+0.402h, =1 Cpy=max (Cpy,, ,0.4)=1

Cpz =0.64+0.4:7p,=1 Cp=max (C,,. , 0.4) =1

Conpr =0.6+0.4-1h; =1 Conpri=max (Cpyr ,0.4) =1

interakéni soucinitel:

Nga. Ngge
kyy dlzm?,n C‘nly' 1+0.6-Ay’-i 7C’my' 1+06' Ed. -1
. Xy*Nra Xy*Nra
Ngae Al
kyy_12=:min{cmy- 1+(Ay’—o.z).i]’cmy_(l_i_o_& Ed. ]]:1
Xy® YR Xy*Nra
== kyy::kyy;ﬂal:l

kzz_34 =min (sz *

N,
1_|_0,6.,\:’.iJ o

N
1+0.6-ﬂ)]z1
d

Xz Nga X:*Np
N N
Koo 13=min | Cpoe | 14 (200, = 0.6) e — 2|, O, o | 14+ Lde—2 || =1
Xz*Nga ' X5 Npy

==> kzz = kzzf.'ial =1

. 0.05-),7 Niae 0.05 Ngie
k. 3p:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd CmLT_O'25 Xz'NHd
. 0.1-),° Neo 0.1 Npg .
kz,u 12.8 =man 1 — - fdy ) 1 —: .. Ede = 1
. CmLT_O'25 XZ'NRG! CYmLT_O'25 XZ'NRGY

k.y 120:=min[0.6+X,",1—

0.1 . NEd.c -1
Crrr—0.25 Xx,*Npq

==> Ky imkyy 5=1

Ky 12=0:64F,=0.6

==> kyz = k:yz__.‘j/l: 1
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Vipa.=20.27 kN

Viay=13.44 kN

MSU - NOK - Dolni p¥i¢nik

- Posouzeni: Interakce tlak - ohyb

kyyZI kyz=l k:zy:l k=1
x,=1 x.=0.783 Xp=0.749
Npa.=0 kN Mp,,=39.85 kN +m

A{Ed.2:23'48 kN'm
Npy=(7.655-10%) kN M, pa=(1.485-10%) kN -m

Y

M, py=264.046 kN -m

Nga.c Mg, Mg,
nyi= BEd.c Sk . Ed.y - Ed. —0.155
Xy*Nra 7 XerMyra ~ Xer-Mopa
Nz, M My,
nzu Ed.c i kzy . Ed.y b kzz . Ed. —0.155
X:*Npry Xrr*M, y.Rd Xer* M, ra
T g i=Max (nyz , nzy) =15.5% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,X.) =0.783 FiY _ —3.6% <1 ==>
- XMy ra Vyhovuje
Ed.c
=0 <1 M
NRd.X == B :119% < 1 ==>
Vyhovuje Xer M. R Vyhovuje
Smyk ve sméru Z
A,.=(1.052-10") mm*
Vol ra=Ap Ty =(2.157-10°) kN
3 Yo
VEd.z o 7
=0.94% <  50% ==> maly smyk
pl.Rd vyhovuje
Smyk ve sméru Y
A,,=(1.319-10") mm®
Voira ::Avy "2 fy = (2'704' 103) kEN
3 Yo
v
P 0.497% <  50%  ==> maly smyk
pl.Rd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G =80 GPa

f,:=355 MPa

Yamo=1
Tn=1.1
Yaroi=1.25

0.5

235 MPa
gi=|———| =0.814

Iy

Pro prvky rostu je
dovolené
zpastizovani
prifezu

MSU - Rodt - Podélnik

PODELNIK e
v Jméno
Profil: rostl - HEB500 e e
Extrem: MZ - ST14 - 900 ZMdar::n:Judnot Profil Arbed / Structural shapes / Edition Ocmbresiggéx
Prifezové charakteristiky: Vjroba valcovany
_2 9 Posudek rovinného vzpéru y-y a
A = 2,386 . 10 m Posudgk rovinného vzpéru z-z _ b,
h =0.0m b =0.3m ::_;nlgg MKP vypoéet V‘Iﬂhﬂle
I,:=1.072-107° m* :
A [m? 23860e-02
I:=1.262.10"" m" A 5 z]{mq 16161e-02 Taweoal |
W, =4.815:107 m® [t 07606 a840e.00
i W,y z[m e e
W, pi=1.292-10 j mz e Re0r rre
Wy.el ::4'287 * 107.; m'} : :.’Uzctsr.";l].lcs [mm] 15(0) Zﬁg ==
W, q=8416-107" m’ : :_u.egl[mvm] 2,1300e0+gg 212446700
i = 212 mm M, + - [Nm] 171e+08 171e+06
.y M, + - [Nm] 459e+05 459e+05
1,:=T73 mm
I,:=7.0177-10"°m"*
I,:=5.384-10"° m* A,,=1.6161-10"" m’ A, :=7.4905+10"* m*
- [ =TS
-26,30
vnitini sily: Npga  Veiy Vea: Mpie Mgpgy Mgy,
(kN) (kN) (kN) (kN+m) (kN.m) (kN-m)
119.29 17.15 27.04 0 7.1 26.3
tlakova normalova sila ==> Ngge=min (0,Ng;)-(—1)=0 kN
tahova normalova sila == Ngy=max (0,Ng,)=119.29 kN
zatfidéni prifezu:
pdsnice stojna 33-¢ 26.849
Cy:=140 mm C,=440 mm tlak.w:=|38.-¢|=|30.917
t;:=28 mm t, =15 mm 42.¢ 34.172
9.€ 7.323 T2.¢ 58.58
tlak.f:=|10- =] 8.136 ohyb.w:=| 83:¢ [=| 67.53
14.¢ 11.391 124.¢ 100.888
Cf v w vy
—=5 ==>1, tfida =29.333 ==>2. tfida
ty w

— _ 3
W, =W, ,=0.005 m

W,=W, ;=0.001 m?
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MSU - Rodt - Podélnik

vzd. stykd: vzpérné délky:
L,=59m ,By =1 .6: =1 wa =1
L,=59m L y=B8y*L,=5.9m L, .=p8,-L,=59m Ly=B,+L,=59m
ch‘.y , )\y
)\y:: —=27.83 A1:=93.9.6=76.399 )\y =—=0.364
t;=28 mm by A
Lcrz /\z
A, =2 = 80.822 A i=-2=1.058
i, 1
krivka a vZpér
a,=0.21 by=0.5+(1+a, (A, "=0.2) + 1, ”)=0.584
1 .
Ry = —=0.962 ==> Xy s=min (Xy7,1)=0.962
kfivka b 6,4+ (8, -2,)")
a,:=0.34 v ( v u )
¢,=0.5-(1+0,-(\,"—0.2) + ), ) =1.205
1 .
X = —=0.561 ==> X.=min (x,_,1)=0.561
(¢z+(¢22 _Az ’2) )
prostd nosnost
_ Ay _ I o
Yao=1 Npgi=A-—Y =7700.27 kN M, pgi=—2-W,=1553.93 kN -m
Y Y
Yan=1.1 f . f
Npgy=A-—L =(8.47.10%) kN M, ggi=—2+W,=416.96 kN -m
Yo Yan
posouzeni v tahu: Ngyi:=119.29 kN
N
POl _1.408% <1 ==
Rd.i Vyhovuje
klopeni:
kz ::!BZ: 1 kw ::ﬁy: 1 Cl.ﬂ = 0-94 Cl.l = 0-96
kfivka a I1,=(7.018:107°) m" 1,=(5.384.107%) m* I,=(1.262-107") m"
T 2 E'I,w
L;,=59m Koyt i= . =0.985
k, L, G-I,
C:=Cio+ (Cl,l _CI.O) * Kyt =0.96
0.5
', L\ 05 ool Bed ,~ Ginl .
Poim=—e(1+k,?) =1.347  Mi=p,,- ( ) =(2.423-10%) kN -m

k, Ly,

0.5
W, f
A= (y—f”] =0.84 A’pro=04 B:=0.75 app=0.21

cr

¢rri=0.5+ (1 +oaprs (A Tr—A1r0) +8 A ’LTQ) =0.811

1
Xz = —=0.526 < ——=1.418

Grr+ (¢LT2 +8-A ’LTz) Ao .
== XLT::m’l,'n, (XLT7?1)20526
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tfida 1,2; A, >0.4
A, “=1.058

tfida 1,2; )\, <0.4

trida 3,4

tfida 1,2

MSU - Rodt - Podélnik

Interakce tlak - ohyb

MEri.y: 7.1 kN-m
My,.=26.3 kN-m

NE{LC =0 kN

Coy =0.640.4:9p,=1

sz~ =0.6+0.4- d"z =1
CTH,LT_ = 0.6+ 0.4 .¢LT: 1

interakéni soucinitel:

podle tavru ohybového
momentu na prutu:

Py=1 =1 =1

Cryy=max (C,,, , 0_4) =1
sz =max sz_, 04) =1
C,,r=max (C,,,LT_, 0.4) =1

. » N 7 NEd.c
kyy_.d_i::mm Cmy' 1+0_6.,\y e ’Cmy, U | |
Xy'N d Xy'NRd
Ngge Ngie
kyy_lz::’m'in Cmy- 1+(,\y‘_()_2).i ’Cmy. 1+O.8-i -1
Xy* NRa Xy Nra
==> kyy = knyQ =1
Ngae Ng,.
k., gy=min|C, - 1+0.6-)\:’-i NERN 1+0_6.i -1
i Xz N, Xz*Ngg
N N
Ko 1= | Cpnge |14 (200, "= 0.6) s —=— | Ol o | L+ Lo ——— || =1
*INRd XNy
==> kzz::kzzJQ:l
) 0.05-X,° Nige 0.05 Nea..
k.y 34:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd C'mL’T_O'ZS Xz'NRd
. 0.1:X,° Ngiec 0.1 Ngie
Ky 12g=man(1— : I . =1
) C’-mLT_O'25 Xz'NRd C’mLT_O'25 Xz'NRa'
. '1 N a@€.c
Ky 120=min|0.64+X,",1— 0 ik N P
- Crzr—0.25 X,*Npqg

2 kzy:: kzy_lZ.S: 1
kyz;ﬂtl = kzz =1
k

9= 0.6 kZZ:().ﬁ

yz_1
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Vi, =27.04 kN

Viay=17.15 kN

MSU - Rodt - Podélnik

- Posouzeni: Interakce tlak - ohyb

b= i k,.=0.6 k=1 k.=1
X,=0.962  x,=0.561 xor=0.526
NEd.C:O kN MEd,y:'T']' kN‘m

My, ,=26.3 kN -m
Npa=(7.7-10%) kN M, py=(1.554-10%) kN -m

Y

M, 3y =416.964 kN -m

N C M (i Z
My i=— e 4k i | " Plz  —0.081
X" N Xrr* My ra Xrr* Mz Ra
Ng,. M M
nzu Ed.c +k Ed.y 3 kzz Ed.z —0.129
Xz*Npgg Xpr-M y.Rd Xrr*Mz Ra
T ppi= MAX (773,2 ,nz,y) =12.9% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,X.) =0.561 Y —0.9% <1 ==>
N Xer+My.ga Vyhowuje
Ed.c
=0 <1 M
Nrax ==> $:12% <1 ==>
Vyhovuje Xor* M. ra Vyhovuje
Smyk ve sméru Z
A,,=(7.491.10*) mm?
Vi ra=Ay, fy =(1.535-10°) kN
3 a0
VEd.z o .
=1.761% <  50% ==> maly smyk
Vilrd vyhovuje
Smyk ve sméru Y
A,,=(1.616-10") mm’
Vpl.Rd ’:A'uy 32 fy = (3'312 : 103) kN
3 Yo
s
—E4Y _0.518% <  50% ==> maly smyk
Volrd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G =80 GPa

f,:=355 MPa

Yaro=1
Tn=1.1
Yproi=1.25

0.5

235 MPa
e=|————| =0814
fy

Pro prvky rostu je
dovolené
zpastizovani
prifezu

MSU - Rodt - Podélnik

PODELNIK i
v Jméno rost1
Profil: rostl - HEB500 e )
Extrém: N - ST14 - 900 ZMdarjn:Judnot Profil Arbed / Structural shapes / Edition Ocmbresiggéx
Prlifezové charakteristiky: e — vélcovany
_2 9 Posudek rovinného vzpéru y-y a
A = 2,386 . 10 m Posudek rovinného vzpéru z-z b
Klopeni Vychozi
h:=0.5m b:=0.3m Pousit 2D MKP vy podet *
I,:=1.072-107* m* :
L _4 4 A [m7] 2,3860e-02 A —
I,:=1.262:-10" m Ay, z [ 16161202 749056.03
-3 3 [y zm] 1,0720e-03 12620e-04
Wy n=4.815-10" m" [Twmi 7017706 £ 3840¢-06
-3 3 W, ¥ z m’] 42870e-03 84160e-04
Wz,pl =1.292.107" m Wy, 2 [m] 48150e-03 12920e-03
= -3 3 dy, z[mm] 0 0
Wy.el =4.287-10" m ¢ YUCS, ZUCS [mm] 150 - | .
s . -4 3 a [deg] 0,00
Wz.et :=8.416-10 m AL, D [mim] 21300e+00 21244e+00
,i — 212 mm M, + - [Nm] 171e+06 171e+06
Yy M, + - [Nm] 459e+05 459e+05

1, =73 mm

I,=7.0177-10"°m"*
I,:=5.384-10"° m*

A,,=1.6161-10"" m’

A, :=7.4905+10"* m*

[=2]
9{.
y
- araanill 1
RN i [T ) | 11 T L]
RREREaa=====: tu“ j— i LTILILINT [BEBRAEPI
. =
o
Q
g l
vnitini sily: Nga  Vpay Vea: Mpie Mgy, Mg,
(kN)  (kN) (kN) (kN.m) (kN-m) (kN-m)
—1399.05 2.06 34.85 0 57.9 4.85
tlakova normalova sila ==> Nggo=min (0,Ngg)+(~1)=(1.399-10%) kN
tahova normalova sila == Ngy=max (0,Ng,)=0 kN
zatfidéni prifezu:
pdsnice stojna 33-¢ 26.849
Cy:=140 mm C,=440 mm tlak.w:=|38.-¢|=|30.917
tp:=28 mm t,=15 mm 42.€ 34.172
9.€ 7.323 T2.¢ 58.58
tlak.f:=|10- =] 8.136 ohyb.w:=| 83.:¢ [=| 67.53
14.¢€ 11.391 124.¢ 100.888
C 9 Cy o
t—f:5 ==>1. tfida —+=29.333 ==>2. tfida
f w

a— — 3
W, =W, ,=0.005 m

W,:=W, ,;=0.001 m®
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MSU - Rodt - Podélnik

vzd. stykd: vzpérné délky:
L,=59m ,By =1 .6: =1 wa =1
L,=59m L y=By*L,=5.9m L, .=p8,-L,=59m Ly=B,+L,=59m
ch‘.y , )\y
)\y:: —=27.83 A1:=93.9.6=76.399 )\y =—=0.364
t;=28 mm by A
Lcrz /\z
A, =2 = 80.822 A i=-2=1.058
i, 1
krivka a vZpér
a,=0.21 by=0.5+(1+a, (A, "=0.2) + 1, ”)=0.584
1 .
Ry = —=0.962 ==> Xy s=min (Xy7,1)=0.962
kfivka b 6,4+ (8, -2,)")
a,:=0.34 v ( v u )
¢,=0.5-(1+0,-(\,"—0.2) + ), ) =1.205
1 .
X = —=0.561 ==> X.=min (x,_,1)=0.561
(¢z+(¢22 _Az ’2) )
prostd nosnost
_ Ay _ _
Yao=1 Npgi=A-—Y =7700.27 kN M, pgi=—2-W,=1553.93 kN -m
Y Y
Yan=1.1 f . f
Npgy=A-—L =(8.47.10%) kN M, ggi=—2+W,=416.96 kN -m
Yo Yan
posouzeni v tahu: Ngy:=0 kN
N
Ed.t -0 <1 ==>
Npa.t Vyhovuje
klopeni:
kz ::!BZ: 1 kw ::ﬁy: 1 Cl.ﬂ = 0-94 Cl.l = 0-96
kfivka a I1,=(7.018:107°) m" 1,=(5.384.107%) m* I,=(1.262-107") m"
T 2 E'I,w
L;,=59m Koyt i= . =0.985
k, L, G-I,
C:=Cio+ (Cl,l _CI.O) * Kyt =0.96
0.5
', L\ 05 ool Bed ,~ Ginl .
Poim=—e(1+k,?) =1.347  Mi=p,,- ( ) _ (2.423.10%) kN-m
k, Ly,
0.5
Wy fy
Alppi=|———— =0.84 Aproi=0.4 B:=0.75 oarpi=0.21
¢LT::O'5 $: (]. +CtLT' (A ’LT_A ’LT.D) +6'A ’LTQ) =0.811
i
- —=0.526 < —=1.418
- . @ A7
rrt (¢LT2 +8+A LT2) - .
==>  xpp=min(x;r_,1)=0.526
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tfida 1,2; X\, ">0.4
A, “=1.058

tfida 1,2; )\, <0.4

trida 3,4

tfida 1,2

MSU - Rodt - Podélnik

Interakce tlak - ohyb
podle tavru ohybového
Mpyy,=57.9 kN+m  Ng,,.=(1.399.10°) kN momentu na prutu:

ME(]'..Z:4'85 kN'm wy::l wz =1 ¢LT::1
Clpy =0.6+0.441p, =1 Clyr=m08%(C,y, ,0:) =1

Cp. =0.6+0.4-19,=1 Crnzi=max (C,. ,0.4)=1

CTH,LT_ = 0.6+ 0-4 '¢LT: ]_ C‘HI.LT =max (CTH,LT_’ 0.4) = 1

interakéni soucinitel:

. » NEd.c NEd.c
Ky sai=min|Cy,+[140.6-, «~————|,C,,,+|14+0.6.—————||=1.04
Xy*{VRd Xy'NRd
Nege Ngg.
kyy 12 =min [Cppy - [14+ (A, = 0.2) . —22 | C,,,, - [14+0.8. — 22 || =1.03
Xy'NRd. Xy'NRd
==> kyy:: kyy_12=1'031

mz

k., 54:=min (C’ .

N
LD B, et | s
Xz*Npa

N
1405202 ||—954
Xz Npa

Ed.c

N
'—) =Cmy *

Ikz;z“u = mm sz *
X:z*Npgg

N
1+(2+2,7—0.6) 1+1.4-ﬂ]]=1.45
d

XZ'NR

==> k= k22712:1.454

0.05:X."  Npg, _ Ny
Koy sar=min|1— o Bde 4 005 Vede )_gg
o C'mLT_O'25 Xz'NRd C'mL’T_O'ZS Xz'NRd
0.1-X,° Ngi. 5 Npi.
kw_m::min(1— 5, cwds g Gl S ):0.95
. Crrr—0.25 x,*Npqy Crrr—0.25 x;*Npqy
, il Npd.
Kuy 120 =min|0.64+X, ", 1— b P | -0.96
- Crzr—0.25 Xx.*Npy

==>  Fk=k, 125=0.954

2y

Ky sar=F,,=1.454

k,. 1:=0.6-k_=0.872

yz_1

==> kyz:: ky2_12:0'872
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MSU - Rodt - Podélnik

- Posouzeni: Interakce tlak - ohyb
k,=1.031 k,=0872 k,,=0.954 k,.=1.454
X,=0.962  x.=0.561 xyp=0.526
Npa.=(1.399-10) kN Mgy, =57.9 kN -m
]\'{EdA2:4'85 kN‘m
Npa=(7.7-10%) kN M, p,=(1.554-10") kN -m
M, ;,=416.964 kN -m
N C M (i Z
My i=— e 4k BLY ok ——F =0.281
© Xy*Npa Xer*Myre XM pa
Ngy. M M
nzu Ed.c +k Ed.y 3 kzz Ed.z —0.424
Xz*Npgg XLT'My.Ra! Xrr*Mz Ra
N A= Max (773,2 ,nz,y) =42.4% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,X.) =0.561 — 5y _71% <1 ==>
= X7+ My pa Vyhovuje
Ble —32.4% <1 M
NRE!.X ==> &:22% <1 ==>
Vyhovuje Xer* M. ra Vyhovuje
Smyk ve sméru Z
V. =34.85 kN A,,=(7.491.10*) mm?
Vp;.nd==sz'2L=(1-535-103) kN
3 Yaro0
VEd.z o .
=2.27% <  50% ==> maly smyk
Vilrd vyhovuje
Smyk ve sméru Y
A,,=(1.616-10") mm’
Vira=Ay m——=(3.312-10°) kN
3 Yo
-
—EY _0.062% <  50% ==> maly smyk
Volra vyhovuje
==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G =80 GPa

f,=355 MPa
Yaoi=1

Tn=1.1
Yproi=1.25

0.5

] =0.814

o[ 235 MPa
fy

Pro prvky rostu je
dovolené
zpastizovani
prifezu

MSU - Rost - Spojka

- Prufe

Spojka s
v Jméno rost2
Profil: rost2 - HEB500 W HEB500
R o Zdroj hodnot Profil Arbed / Structural sh I Edition Octobre 1995
Extrém: Mz - ST14 - 90 S s 2 L e
Vyroba vélcovany
i = Lo Posudek rovinného vzpéru y-y a
Prirezové charakteristiky: Posudek rovinného vzpéru 22 b
Klopeni Vychozi

A:=2.386-10"72m?

Pouzit 2D MKP vypocet

*®

h:=0.5m b:=0.3m — — z
I,:=1.072. 107 m?* Ay z ] e 74905603
1,:=1.262.10"" m* e T0iriete T
W,y pi=4.815- 10’: m’ = tatsoe0t T7e03
W, pi=1.292. 1073 Y A = =
Wy.el =4.287-107" m A :.u.eglqmﬂfm Z1300el1£ 21244e+00
W. ,:=8.416+10* m?> [Mur-mm 171e+06 1.71e+06
’ z.el My, +, - [Nm 159e+05 459e+05
1,:=212 mm
i,:=T3 mm I,:=7.0177-10"° m® A,,=1.6161-10"m’
1,:=5.384-10"° m*! A, :=7.4905-10"% m*
o e L L
17
vnitini sily: Npa  Veiy Vea: Mpie Mgpgy Mgy,
(kN) (kN) (kN) (kN+m) (kN-m) (kN-m)
245.01 70.49 92.41 0 74.18 38.35
tlakova normalova sila ==> Ngge=min (0,Ngg)-(—1)=0 kN
tahova normalova sila == Ngy=max (0,Ny,)=245.01 kN
zatfidéni prifezu:
pdsnice stojna 33-¢ 26.849
Cy:=140 mm C,=440 mm tlak.w:=|38.-¢|=|30.917
tp:=28 mm t,=15 mm 42.€ 34.172
9.€ 7.323 T2.¢ 58.58
tlak.f:=|10- =] 8.136 ohyb.w:=| 83:¢ [=| 67.53
14.¢€ 11.391 124.¢ 100.888
c v C e
I =5 ==>1, trida —%=29.333 ==>2, tfida
ty to

W, =W, ;=0.005 m* W,:=W, ;=0.001 m*
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MSU - Rodt - Spojka

vzd. stykd: vzpérné délky:
L,=12m By=1 B.=1 Bypi=1
Li=12m L y=By*L,=1.2m L,.=p,-L,=12m Ly=B,L,=12m
ch‘.y - )\y
A= —2 = 5.66 A=93.9.6=76.399 ), ="2=0.074
ty=28 mm Yy M
A =—2=16.438 A =—2=0.215
1, 1
krivka a vZpér
a,=0.21 by=0.5+ (140, (A, "=0.2) +1, ) =0.49
1 .
K = —=1.027 ==> xy=min (x, ,1)=1
Kfivka b (6,+(8,-2,)")
o, :=0.34 y ( v Y )
b,=0.5+(1+0a,-(\,"—0.2) + ), *)=0.526
1 .
X: = o= 0-995  ==> X, i=Tan (Xz; 1) =0.995
(¢z+(¢22 _Az ’2) )
prostd nosnost
_ Aty I e
Yao=1 Npgi=A-—Y =7700.27 kN M, pgi=—"+W,=1553.93 kN -m
Y Y
Yan=1.1 ki ) f
Npgy=A-—L=(8.47.10%) kN M, pyi=—2-+W_=416.96 kN -m
Yo Yan
posouzeni v tahu: Ngy:=245.01 kN
N
Pl _2.893% <1 ==
Rd.i Vyhovuje
klopeni:
kz ::!BZ: 1 kw ::ﬁy: 1 Cl.ﬂ =0.94 Cl.l :=0.96
kfivka a I,=(7.018:107°%) m" 1,=(5.384.107%) m* 1,=(1.262.107") m*
T 2 E'I,w
L,=12m k= . =4.843
k, L, G-I,
C:=Cyo+ (Cl,l _CI.O) “kyy=1.037
0.5
€ 05 Tr e E.IZ.G.I
Poim=—e(14ky?) =5127  Mi=p,,- ( ) =(4.535.10") kN -m

k, Ly,

0.5
W, -f
A ppi= (y—f”] =0.194 X prgt=04 B:=0.75 appi=0.21

cr

¢LT::O.5 ] (]. +CtLT' (A ’LT_A ’LT.D) +6'A ’LTQ) = 0493

1
Xt = —=0.987 < ——=26.53

Grr+ (¢LT2 +8-A ’LTz) Ao .
==> Y pr=min (XLT7,1)=0.987
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tfida 1,2; X\, ">0.4
A, "=0.215

tfida 1,2; )\, <0.4

trida 3,4

tfida 1,2

MSU - Roét - Spojka

Interakce tlak - ohyb

Mpy,=74.18 kN-m Ng,,=0 kN
My, .=38.35 kN -m

Chy =0.6+0.4:9,=1

sz~ =0.6+0.4- d"z =1
CTH,LT_ = 0.6+ 0.4 .¢LT: 1

interakéni soucinitel:

podle tavru ohybového
momentu na prutu:

Py=1 =1 =1

Cryy=max (C,,, , 0_4) =1
sz =max sz_, 04) =1
C,,r=max (C,,,LT_, 0.4) =1

. » N 7 NEd.c
kyy_.d_i::mm Cmy' 1+0_6.,\y e ’Cmy, U | |
Xy'N d Xy'NRd
Nga. Neae
Ky 12 =min [Cpy s [1+ (A, = 0.2) - —222 | C,,,, | 140.8: — || =1
Xy* Nra Xy*Nrd
==> kyy = knyQ =1
Ngae Ngge
k., gy=min|C, - 1+0.6-)\:’-i NERN i Jelffnt I'l—q
) XN Xz*NVgg
N Ngae
k.. 1p:=min|C,, - 1+(2-)\z'—0.6)-Li'c N o 1+1,4.i =1
*INRd XNy
==> kzz ::kzzJQ:l
; 0.05- )‘z ’ NEd_'.c 0.05 NEd_'.c
k.y 34:=min|1— . ,1— . =1
o C'mLT_O'25 Xz'NRd C'mL’T_O'ZS Xz'NRd
. 0.1 'Az ’ NE‘d.c 0.1 NEd.c
kw_IQ,S::mzn 1— . s 1— . -1
) C’-mLT_O'25 Xz'NRd C’mLT_O'25 Xz'NRa'
. 1 Ngge
k.y 120=min[0.6+X,",1— 0 ki =0.82
- Crzr—0.25 X,*Npqg

==> kZ?I

=k, 109=0.815
kyz;ﬂtl = kzz =1
k

9= 0.6 k‘ZZZO.ﬁ

yz_1
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Via,=92.41 kN

VEay,="T0.49 kN

MSU - Rot - Spojka

- Posouzeni: Interakce tlak - ohyb

b= i k,.=0.6 k.,=0.815 k.=1
X, =1 x.=0.995 xpp=0.987
NEd.C:O kN MEd,y:74'18 kN'm

]\'{EdA2:38'35 kN'm
Npa=(7.7-10°) kN M, py=(1.554-10%) kN .m

Y

M, 3y =416.964 kN -m

N C M (i Z
My i=— e 4k i | " Pl —0.104
X" N Xrr* My ra Xrr* Mz Ra
Ng,. M M
nzu Ed.c +k Ed.y 3 kzz Ed.z —0.133
Xz*Npgg Xpr-M y.Rd Xrr*Mz Ra
T ppi= MAX (773,2 ,nz,y) =13.3% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x=min (X, X.) =0.995 Lly  _—4.8% <1 ==>
N Xer+My.ga Vyhowuje
Ed.c
=0 <1 M
NRE!'X ==> $:93% <1 ==
Vyhovuje Xer* M. ra Vyhovuje
Smyk ve sméru Z
A,,=(7.491.10*) mm?
Vi ra=Ay, 5 fy =(1.535-10°) kN
3 Yaro0
VEd.z o .
=6.019% <  50% ==> maly smyk
Vilrd vyhovuje
Smyk ve sméru Y
A,,=(1.616-10") mm’
Vpl.Rd ’:A'uy 32 fy = (3'312 : 103) kN
3 Yo
s
_ZY 9 128% <  50% ==> maly smyk
Volra vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G =80 GPa

f,:=355 MPa

Yamo=1
Tn=1.1
Yproi=1.25

0.5

o (235 MPa
£y

Pro prvky rostu je
dovolené
zpastizovani
prifezu

] =0.814

MSU - Rodt - Spojka

Prifezy
SPS)JKA ey rost nozickal
PrOﬁI: rOStl B HEB300 ::'el hodnot Profil Arbed / Structural shapes / Edition Oclob:{:?:gg
Extrém: Mz - ST14 - 90° W ; %
Priifezové charakteristiky: Poseek A R 7Y g
A:=1.491-10" m? T Wehor
h::O.S m b::0_3 m PouZit 2D MKP vypodat *
I,=2.517-10" m* Z
I.:=8.563:10"° m"
W,y pi=1.869+107" m®
W, ,=8.701-10"" m®
W, =1.678-10"" m’
= E A [m7] 1,4910e-02
W, :=5.709-10 ‘m’ A |[f 2 (] 10063e-02 35436e-03
i,:=130 mm ot 8e78e 00 5500606
i.:=76 mm maree — Slawe
dy z[mm] 0 0
1,:=1.6878:10~° m* e 700 =
1,:=1.85-10"° m' % T “ogierns otte
My, + - [Nm] 309e+05 3,09e+05
A,,:=1.0963-10"" m? A,,:=3.5436-10"" m’
{ﬂi
o
|
22 Eh
L L]
(=2}
v.
vnitini sily: Ngg Vedy Vea: Mpie Mgay Mg,
(kN)  (kN) (kN) (kN.m) (kN.m) (kN-m)
—429.66 3.12 3.47 0 9.28 2.25
tlakova normalova sila ==> Ngge=min (0,Ngg)+(—1)=429.66 kN
tahova normalova sila == Ny, =max (0,Ng,)=0 kN
Ed.t E
zatfidéni prifezu:
pdsnice stojna 33-¢ 26.849
Cy:=140 mm C,=260 mm tlak.w:=|38-¢|=|30.917
t;:=19 mm t,=11 mm 42.| |34.172
9.€ 7.323 T2.¢ 58.58
tlak.f:=|10- =] 8.136 ohyb.w:=| 83.:¢ [=| 67.53
14.¢€ 11.391 124.¢ 100.888
Cf vr w v
t—:7.368 ==>1, tfida =23.636 ==>1. tfida
f w

a— — 3
W, =W, ,=0.002 m

W, =W, ,=(8.701-107") m?

pl —
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vzd. stykd:

L,=2m

L,:=2m

tf:19 mm

kfivka b
Oy i= 0.34

kfivka c
o, :=0.49

Yaro=1

Yan=1.1

MSU - Rot - Spojka

vzpérné délky:

PBy =1 )6: =1 wa =1
L{:'l'.yzzl@’y.LyZZ m Lm-.z::ﬁz'Lzzz m LL’ ::fB‘w.Lyzz m
ch‘.y - /\y
Ayi=—2.=15.385 A;:=93.9.£=76.399 A, =—2=0.201
) A
iy 1
A, =—2=26.316 A, =—2=0.344
1, 1

vzZper
by=0.5+ (140, (A, —0.2) +}, ) =0.521

1

. 5 0.5
¢y+(¢yz_)‘y“) )
¢b,=0.5-(1+0a,- (A, —0.2) + ), ) =0.595

1 .
K. 7= ~=0.926 ==> X, i=Tan (Xz;l):(]-gQG

(6.4 (82 -0 1)")

prostd nosnost

ny:: ( =] ==> X

Npgi=A- Ty =4811.86 kN M, pgi= Ty -W,=603.18 kN -m
Y ' givs!
— fy — 3 __ fy _
Npgy=A-—L=(5.293.10°) kN M, pyi=—2+W_=280.81 kN -m
Yo Yan
posouzeni v tahu: Ngy:=0 kN
N
Ed.t -0 <1 —
Npat Vyhovuje
klopeni:

Prlifez je podepfeny hornim pasem NOK ==> neklopi  x;r:=1
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tfida 1,2; X\, ">0.4
A "=0.344

tfida 1,2; )\, <0.4

trida 3,4

tfida 1,2

MSU - Rot - Spojka

Interakce tlak - ohyb
podle tavru ohybového

ME‘ri.y: 9.28 kN+m NErl.r:=429'66 kN momentu na prutu:
MEd.z:2'25 kN -m ’gby::l Qﬁz::]_ ¢LT::1
Cry =0.6+0.4- % = Cryy=max (C,,, , 0_4) =1

sz~ =0.6+0.4- d"z =1 sz =max sz_s 0'4) =1

CTH,LT_ = 0.6+ 0-4 '¢LT: 1 C‘HI.LT =max (CTH,LT_’ 0.4) =1

interakéni soucinitel:

1 , NEd.c NEd.c
kyy_;;,l::mm Cmy. 1+06"\y T 1Cmy' 140.6.———(|=1.01
Xy™ VR Xy*Nrd
Nga. Pl
kyy 12:=min|C,, - 1+(Ay‘—0,2).i ,Coy+ [ 1+0.8 Ed. -1
Xy*Nra Xy*Nra
==> kyy::knyQ:l

mz

k., 54:=min (C’ .

N,
LD G, et | s
X:*Npg

N
140.6.—2% [1=1.02
Xz Npa

Ed.c

N
'—) =Cmy *

Ikz;z“u = mm sz *
X:*Npgg

N
1+(2+2,7—0.6) 1+1.4-ﬂ]]=1.01
d

XZ'NR

==> k,=k, ,=1.009

0.05:X."  Npg, _ Ny
Koy sar=min|1— o Bde 4 005 Vmde ) g9
o C'mLT_O'25 Xz'NRd C'mL’T_O'ZS Xz'NRd
0.1:),° Ngi. . Ngi..
kw_m::min(1— 5, wds g Gl S ]:0.99
) C’-mLT_O'25 Xz'NRd C’mLT_O'25 Xz'NRa'
. 1 Ngq.
Kuy 120 =min|0.64+X, ", 1— b e | —0.04
- Crir—0.25 Xx,-Npy

==> K=k, 105=0.987

2y

k. 31:=k..=1.009

k,. 12:=0.6+k,,=0.605

yz_1

==> kyz:: ky2_12:0'605
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MSU - Rot - Spojka

- Posouzeni: Interakce tlak - ohyb
b= k,.=0.605 k,,=0.987 k..=1.009
X, =1 xX.=0.926 xrr=1
Ny, =429.66 kN Mp,,=9.28 kN -m
]\fEd‘zzz.Zf) kN‘m
Npg=(4.812-10%) kN M, 5, =603.177 kN -m
M., j,=280.805 kN -m
N C M (i Z
T]yz5: Ed kyy' Ed.y . Ed —0.11
X" N Xrr* My ra Xpr* M pa
N M M,
Tyi= Ed.c i kzy . Ed.y s kzz . Ed. —0.12
Xz*Npgg Xpr-M y.Rd Xir M, ga
N A= Max (773,2 ,nz,y) =12% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x=min (x,,X.) =0.926 PhYy __15% <1  ==>
= X7+ My pa Vyhovuje
Be —96% <1 M
NRE!.X ==> &:OS% <1 ==>
Vyhovuje Xer* M. ra Vyhovuje
Smyk ve sméru Z
Via.=3.47 kN A,,=(3.544.10*) mm?
!
Vi pa=Ap 5————="726.294 kN
3 Yaro0
VEd.z o .
=0.478% <  50% ==> maly smyk
Vilrd vyhovuje
Smyk ve sméru Y
A,,=(1.096-10") mm’
Vg =A== (2.247.10°) kN
3 Yo
s
— Y _0.139% < 50% ==> maly smyk
Volra vyhovuje
==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G =80 GPa

f,:=355 MPa

Tmo=1
T =1.1
Yprzi=1.25

0.5

235 MPa
gi=———| =0.814

Iy

Pro prvky rostu je
dovolené
zpastizovani
prifezu

MSU - Rodt - Koncovy piiénik

KONCOVY PRICNIK

Prufezy

Profil: ro$t4 - RHS500/300/16 T
Extrém: M\/ -ST23 - 180° Zdro] hodnot British Standard / BS 5950 part 1 - 1990 & EN 10210-2
Material S 355
Vyroba valcovany
Prlifezové charakteristiky: FemuES Tt W Y -
A 5 5 Posudek rovinného vzpéru z-z a
=2, . Klopeni Vychozi
h'—[?::?rnl(;) '—:)n3 i Pau:: 2D MKP vypoéet = Ozx
1,:=8.178.10~" m" i
I,:=3.677-10"" m*
W, :=3.9652-10~° m* -
W, ,=2.7812.10° m®
W, q=3.271:10"" m®
W, :=2.451.10" m?® i
i A [m?] 2,4300e-02
1y = 183 mm Ay, z [m] 9,0481e-03 1,5080e-02
i’/ =123 mm ly, z [m'] 8,1780e-04 3,6770e-04
i K Tw [me], t [m] 1,2000e-05 8,0330e-04
I,=12-10"m W, v, z [m] 3,2710e-03 2,4510e-03
I.:=8.033-10"" m* W, % 2 [m] 3,9652¢-03 2.7812¢-03
¢ 5 dy z [mm] 0 0
Ay =9.0481-10"" m c YUCS, ZUCS [mm] 150 250
. -2, 2 a [deg] 0,00
A,.=1.508:10"m AL D [ 15600e+00 3,0168e+00
M, + - [Nm] 1,41e+06 1,41e+06
M, + - [Nm] 9,87e+05 9,87e+05
M
]
o 1 = (
vnitini sily: Nid Veiy Vei: Mgpax  Mpay Mg,
(kN) (kN) (kN) (kN.m) (kN-m) (kN-.m)
279.48 0.39 0.1 0 15.33 3.92
tlakova normalova sila ==> Ngge=min (0,Ngg)+(—1)=0 kN
tahova normalova sila == Ngy=max (0,Ny,)=279.48 kN
zatfidéni prifezu:
pdsnice stojna 33-¢ 26.849
Cy:=220 mm C,=420 mm tlak.w:=|38-¢|=|30.917
t;=16 mm t,:=16 mm 42.e| |34.172
33-¢€ 26.849 T2.¢ 58.58
tlak.f:=|38-|=]30.917 ohyb.w:=| 83:¢ [=| 67.53
42.€ 34.172 124.¢ 100.888
c " C o
—L=1375 ==>1.tfida Y -96.25 ==>1. tfida
t; g,

— _ 3
W, =W, ,=0.004 m

W,:=W, ;=0.003 m®
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vzd. stykd:

LM:: 3.6m

L.:=3.6m

tf:16 mm

kfivka a
oy 1= 0.21

kiivka b
o, :=0.21

Yaro=1

Yan=1.1

uzavieny priiez - neklopi

MSU - Rost - Koncovy pficnik

vzpérné délky:

PBy =1 )6: =1 wa =1
Loy =0L,=86m Ly, =BL=38m Lp=B,L,=3.6 m
ch‘.y - /\y
Ayi=—2=19.672 A:=93.9.6=76.399 X, “:=-—1=0.257
Z,y A1
Lcrz ’\z
A, =2 =20,268 A, i=—2=0.383
2, )‘1

vzZper
byi=0.5+(1+a, (A, "=0.2) + 1, ) =0.539

1
. 5 0.5

¢y+(¢yz_)‘y“) )

¢,=0.5-(1+0a,+ (A, —0.2) + ), ) =0.593

1 .
K. 7= ~=0.957 ==> X, i=Tan (Xzi,1)=0.957

(6.4 (82 -2 )")

prostd nosnost

=0.987 ==> X

L =min (X, 1) =0.987

o

=>  xgr=1

Npgi=iAe Ty =7842.27 kN M, pgi= Ty -W,=1279.68 kN -m
Yo ) Y
f‘y 3 fy
Npgy=A-—L =(8.627.10°) kN M, pyi=—2+W_=897.57 kN -m
Tnmo Yan
posouzeni v tahu: Ngyi;=279.48 kN
N
PAl _3.24% <1 ==>
Rd.t Vyhovuje
klopeni:
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tfida 1,2; X\, ">0.4
A, "=0.383

tfida 1,2; )\, <0.4

trida 3,4

tfida 1,2

MSU - Rost - Koncovy pficnik

Interakce tlak - ohyb
podle tavru ohybového

Mpy,=15.33 kN+m Npgy.=0 kN momentu na prutu:
MEd..z:’?"gz kN -m ’gby::l Qﬁz =1 ¢LT::1
Cry =0.6+0.4. % = Cryy=max (C,,, , 0_4) =1

sz~ =0.6+0.4- d"z =1 sz =1max sz_s 04) =1

CTH,LT_ = 0.6+ 0-4 '¢LT: 1 C‘HI.LT =max (CTH,LT_’ 0.4) =1

interakéni soucinitel:

Npae Ny,
by, ai=min|Cpy 140640, —22 | ¢, o] 140.6.—22 || =1
Xy* N Ra Xy *Nra
Nga. MNiia.
kyy 12:=min|C,, - 1+(Ay‘—0,2).i ,Coy+ [ 1+0.8 Ed. -1
Xy* Nra Xy*Nra
==> kyy:zkyy_m:l

mz ’ mz

k., 54:=min (C’ .

Ngg.
1+0.6-)\5’-i]6’ :

Ngge
1+0.6-i)]:1
d

X:*NVRq X:*Npg
N N
Koo 1pi=min [Crppe | 14 (200, —0.6) e — 22| C,,, |14 14— 22| |21
Xz*Npg ' X5V g

==5 kzz ::]{;22712:1

; 0.05 ')‘z ‘ NEd_'.c 0.05 NEd_'.c
k.y 34:=min|1— . 1= . =1
o C'mLT_O'25 Xz'NRd C'mL’T_O'ZS Xz'NRd
0.1-).° Ngy. ; Ngy.
Ky 125 1=min (1— s, eds g 0~ e ):1
) C’-mLT_O'25 Xz'NRd C’mLT_O'25 Xz'NRa'
. b Npd.
Kuy 120=min|0.64+X, ", 1— b P | —0.08
- Crzr—0.25 X,*Npqg

==> K=k, 120=0.983

2y

kyz;ﬂtl = kzz =1

k 2::0.6-kzz:0.6

yz_1
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Via,=0.1 kN

Via,=0.39 kN

MSU - Rost - Koncovy pficnik

- Posouzeni: Interakce tlak - ohyb

b= i k,.=0.6 k.,=0.983 k.=1
X,=0.987  x,=0.957 xir=1
NEd.C:O kN MEd,y:15‘33 kN'm

ATEdA2:3'92 kN‘m
Npa=(7.842-10%) kN M, p,=(1.28-10%) kN -m
M, ,=897.569 kN «m.

N C M (i Z
My i=— e 4k i | " Pl:  —0.015
X" N Xrr* My ra Xrr* Mz Ra
Ng,. M M
nzu Ed.c +k Ed.y 3 kzz Ed.z —0.016
Xz*Npgg Xpr-M y.Rd Xrr*Mz Ra
Nnari=max (1,,1.,) =1.6% < 100% =i
Vyhovuje
Tlak Ohyb
M
x:=min (x,,X.) =0.957 — Y _1.9% <1 ==>
= X7+ My pa Vyhovuje
Ed.c
=0 <1 M
Nra*X — ==> ——Pdf 4% <1 @ ==>
Vyhovuje Xor* M. ra Vyhovuje
Smyk ve sméru Z
A,,=(1.508-10*) mm?
Vi ra=Ay, fy =(3.091-10°) kN
3 a0
VEd.z o .
=0.003% <  50% ==> maly smyk
Vilrd vyhovuje
Smyk ve sméru Y
A,,=(9.048-10%) mm’
Vpl.Rd ’:A'uy 32 fy = (1'854' 103) kN
3 Yo
s
—EY _0.021% <  50% ==> maly smyk
Volrd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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E:=210 GPa
G =80 GPa

f,:=355 MPa

Tmo=1
T =1.1
Yprzi=1.25

0.5

o (235 MPa
£y

Pro prvky rostu je
dovolené
zpastizovani
prifezu

] =0.814

MSU - Rodt - Koncovy piiénik

KONCOVY PRICNiK FPrre=

Profil: ro$t4 - RHS500/300/16

rost4

RHS500/300/16.0

Extrém: N - ST5 - Sepnuti Zdro] hodnot

British Standard / BS 5950 part 1 - 1990 & EN 10210-2

Material S 355
Vyroba i - valcovany
Prifezové charakteristiky: e 2
S| rovinn peru z-z a
A:=2.43-107m’ Kiopeni Vychozi
h.:05m b::03m Pouzit 2D MKP vypoéet *®
1,:=8.178.10~" m" i
I,:=3.677-10"" m*
W, :=3.9652-10~° m*
W, ,=2.7812.10° m®
W, q=3.271:10"" m®
W, =2.451.10" m?® i
. A [m?] 2,4300e-02
i,:=183 mm Ay z [m] 9,0481e-03 1,5080e-02
1.:=123 mm ly, z [m'] 8,1780e-04 3.6770e-04
£ 5 6 Tw [, t [m7] 1,2000e-05 8,0230e-04
I,=12-10"m W, v, z [m] 3,2710e-03 2,4510e-03
1,:=8.033-10"' m* W, % 2 [m] 3,9662¢-03 2.7812¢-03
dy z[mm] 0 0
Avy :=9.0481-107* m? © YUCS, ZUCS [mm] 150 250
— .10°2 m2 a [deg] 0,00
A,z+=1.508-107" m AL, D [mim] 1,5600e+00 3,0168e+00
My, +, - [Nm] 1.41e+06 1,41e+06
M, + - [Nm] 9,87e+05 9,87e+05
9
E;‘;
i i —_ —
VnitFnI’ Sﬂy: NEd VEcl.y VEd‘z MEd!.m MEd.y MEd‘z
(kN)  (kN) (kN) (EN+m) (kN-m) (kN-m)
—295.35 0.39 4.53 0 11.16 4.87
tlakova normalova sila ==> Ngge=min (0,Ngg)-(—1)=295.35 kN
tahova normalova sila == Ngy=max (0,Ng,)=0 kN
zatfidéni prifezu:
pdsnice stojna 33-¢
Cy:=220 mm C,=420 mm tlakw:=|38-¢
ty:=16 mm t, =16 mm 42

33.2] [26.849
tlak.f:=|38-¢|={30.917
42.¢| |[34.172

C
Zf—13.75 ==>1.tfida
ty

— _ 3
W, =W, ,=0.004 m

W,:=W, ;=0.003 m®

T2.¢

ohyb.w:=| 83:¢
124.¢

=26.25 ==>1. tfida
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vzd. stykd:

LM:: 3.6m

L.:=3.6m

tf:16 mm

kfivka a
oy 1= 0.21

kiivka b
o, :=0.21

Yaro=1

Yan=1.1

uzavieny priiez - neklopi

MSU - Rost - Koncovy pficnik

vzpérné délky:

PBy =1 )6: =1 wa =1
Loy =0L;=86m Ly, =BL,=38m Lp=0,L,=3.6 m
ch‘.y - /\y
Ayi=—2=19.672 A=93.9-6=76.399 X, ":=-—1=0.257
Z,y A1
Lcrz ’\z
A, =2 =20,268 A, i=—2=0.383
2, )‘1

vzZper
by=0.5+(1+a, (A, "=0.2) +1,?)=0.539

1

. 5 0.5
¢y+(¢yz_)‘y“) )
¢,=0.5-(1+0a,+ (A, —0.2) + ), *)=0.593

1 .
K. 7= ~=0.957 ==> X, i=Tan (Xzi,1)=0.957

(6.4 (82 -0 1)")

prostd nosnost

=0.987 ==> Xy =min (X, , 1) =0.987

o

I
Il
\%

Xppi=1

Npgi=iAe Ty =7842.27 kN M, pgi= Ty -W,=1279.68 kN -m
Y ' Y

f'y 3 fy

Npgy=A-—L =(8.627.10°) kN M, pyi=—2+W_=897.57 kN -m
Yo Yan

posouzeni v tahu: Ngy:=0 kN

N

Ed.t -0 <1 —
Npat Vyhovuje
klopeni:
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tfida 3,4

tfida 1,2

tfida 3,4

tfida 1,2

tfida 3,4
tfida 1,2; X\, ">0.4
A, "=0.383

tfida 1,2; )\, <0.4

trida 3,4

tfida 1,2

MSU - Rost - Koncovy pficnik

Interakce tlak - ohyb
podle tavru ohybového

MEri.y: 11.16 kN+m NE{.E.(:: 295.35 kNN momentu na prutu:
MEd..z:4'87 kN -m ’gby::l Qﬁz =1 ¢LT::1
Cry =0.6+0.4. % = Cryy=max (C,,, , 0_4) =1

sz~ =0.6+0.4- d"z =1 sz =max sz_s 0'4) =1

CTH,LT_ = 0.6+ 0-4 '¢LT: 1 C‘HI.LT =max (CTH,LT_’ 0.4) =1

interakéni soucinitel:

1 , NEd.c NEd.c
kyy_;;,l::mm Cmy. 1+06"\y e 1Cmy' 140.6.-———|(|=1.01
Xy™ VR Xy*Nrd
Nga. N
kyy 12:=min|C,, - 1+(Ay‘—0,2).i ,Coy+ [ 1+0.8 Ed. -1
Xy.NRd' Xy'NRat
==> kyy:zkyy_lgzl-OOZ

mz

k., 54:=min (C’ .

N
LD B, et | s
Xz*Npa

N
140522 |l—%301
Xz Npa

Ed.c

N
'—) =Cmy *

Ikz;z“u = mm sz *
X:*Npgg

N
1+(2+2,7—0.6) 1+1.4-ﬂ]]=1.01
d

XZ'NR

==> k,=k, ,=1.007

005-A."  Npse 0.05 Npae )_1

k.y 34:=min|1— . ,1— .
o C'mLT_O'25 Xz'NRd C'mL’T_O'ZS Xz'NRd

0.1, Npae 0.1 Ngg.
C’-mLT_O'25 Xz'NRd C’mLT_O'25 Xz'NRa'

.y 125=min (1 — ) =0.99

0.1 NEd.c
Crir—0.25 Xx,-Npy

==> K=k, 120=0.983

2y

k.y 120=min[0.6+X, ", 1—

]:0.98

Ky, sp=Te,=1.007

k,. 19:=0.6+k,,=0.604

yz_1

==> kyz:: ky2_12:0'604
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Via,=4.53 kN

Via,=0.39 kN

MSU - Rost - Koncovy pficnik

- Posouzeni: Interakce tlak - ohyb

k,=1.002 k,=0.604 k,=0.983 k,,=1.007

X,=0.987  x,=0.957 xir=1

Npq.=295.35 kN Mpy,=11.16 kN -m

My, ,=4.87 kN -m

Npa=(7.842-10%) kN M, p,=(1.28-10%) kN -m
M, ,=897.569 kN -m

. NE(I,.(: k ME(iy Ed.z —0.05
nyz * N M yz =u.
Xy* VR Xrer My rd Xrr* Mz Ra
Ngy. M M
nzu Ed.c +k Ed.y 3 kzz Ed.z —0.053
Xz*Npgg Xpr-M y.Rd Xrr*Mz Ra
T ppi= MAX (773,2 ,nz,y) =5.3% < 100% ==>
Vyhovuje
Tlak Ohyb
M
x:=min (x,,X.) =0.957 — Y _0.9% <1 ==>
= X7+ My pa Vyhovuje
B _3.9% <1 M
NRE!'X ==> $205% <1 ==
Vyhovuje Xor* M. ra Vyhovuje
Smyk ve sméru Z
A,,=(1.508-10*) mm?
Vi ra=Ay, fy =(3.091-10°) kN
3 a0
VEd.z o .
=0.147% < 50% ==> maly smyk
Vilrd vyhovuje
Smyk ve sméru Y
A,,=(9.048-10%) mm’
Vpl.Rd ’:A'uy 32 fy = (1'854' 103) kN
3 Ym0
s
—EY _0.021% <  50% ==> maly smyk
Volrd vyhovuje

==> Prlifez vyhovuje na posuzovanou kombinaci
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