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I 4

ZATIZENI

1. STALE

1.1 Vlastni hmotnost konstrukce ..o, generovana z prarezovych
ploch prvki

1.2 Potrubi DN250 + voda

DN250 + V00 (50.6KG/M)-oooe 0504 kN/m
gadd,k: 0.50l|-

Soucinitel zatizeni y=1.35

OKST-20085-SV 3



VYPOCET ZATiZENi VETREM PODLE CTN EN 1991-1-4

Vétrova oblast

il v misto: Ostrava odeéteno z mapy vétrovych oblasti CR
Vbo= 25 m/s vychozi zakladni rychlost vétru

Zakladni rychlost vétru

V= Vp 0-Cir-Cseason = 25 m/s zakladni rychlost vétru 4.2 (4.1)
Cir = 1 soucinitel sméru vétru NA.2.6.
Cseason = 1 soucinitel ro¢niho obdobi NA.2.7.

Kategorie terénu

I v Priloha A.1
Zy = 0,3 m tab.4.1
Zoin = 5,00 m tab.4.1
Zmax = 200 m
Zg1 = 6,00 m referencni vySka 7.2.2 (1)
Zep = 0 m

Soucinitel terénu

ke = 0,19.(zo/20)>"" = 0,215 souginitel terénu 4.3.2 (4.5)
Zoy = 0,05 kat. terénu Il tab.4.1

Soucinitel drsnosti terénu

Cr (Ze1) = KIn(z/2) = 0,645 43.2(44)
Cr (Zez) = kr-ln(Z/ZO)

Soucinitel orografie

Co(2)= 1 4.31.

Stiedni rychlost vétru

Vin(Ze1) = €(2).Co(2).V, = 16,13 ms™ 4.3.1(4.3)
Vm(ze2) = Cr(z)-Co(Z)-Vb = ms'1

Intenzita turbulence

I, (ze1) = kilcg(2)-In(z/zg) = 0,334 k= 1 soucinitel turbulence 4.4 (4.7)
v (Ze2) = ki/Co(2).In(z/z0) =

Maximalni dynamicky tlak vétru

9o (ze1)=[1+7lv(z)].0.5p:vm(z)2= 543 Nm?2 = 0,543 KNm?2 4.4 (4.8)
A (Zez) = [1+71,(2)].0.5p:Vin(2)’ = Nm2 = kNm2
OKST-20085-SV 4



Rozméry objektu
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PLATI 3.PRIPAD

vySka stavby
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Obdélnikové priifezy 7.VI
qp(h) = 0,54 kNm
b= 1 mm Sitka profilu vystavena vétru d/b = 1,00
d= 1 mm
Ci = 2 Soucinitel sily
w = 0,00 kNm" Liniové zatiZeni na profil
Oteviené prirezy 7.Vl
qp(h) = 0,54 kNm
b= 200 mm Sitka profilu vystavena vétru
Ci = 2 Soucinitel sily
w = 0,22 kNm"™ Liniové zatiZeni na profil
Kruhové valce 7.1X
qp(h) = 0,54 kNm™
Cp
b= 0,01 m ... prmér valce L
P = 1,25 kgm™ 14
v(ze) = 29,47
E 1,50E-05 m%s 12
Re= 19644
k= 0,2 1 .0
kib = 0,02
Cio= 0,803 Cio= 26,969 0.8
- 1 _ 0.11
We 0100 kNm €= (RG”O')U
0,6 ¢
0.4
0,2
0,0
10° 2 3 4 6
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KONSTRUKCE PRO DN250
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Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA

3D MODEL OF STRUCTURE

Structural model

&
i
o

X

-

DN250.esa
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Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA
Project

Version SCIA Engineer 17.1.2029

Licence number 555797

Project VSB TU Ostrava - Viceti¢elova sportovni hala

Part Konstrukce pro ulozZeni potrubi dest'ové kanalizace
Description Ocelova konstrukce

Author Ing. JeZowicz

Date 19. 11. 2020

Structure General XYZ

No. of nodes : 18
No. of beams : 14
No. of slabs : 0
No. of solids : 0
No. of used profiles : 4
No. of load cases : 3
No. of used materials : 1
Acceleration of gravity [m/s?] 9,810
National code EC-EN

Load cases

Name Description Actiontype Load group Direction Duration Master load

LC1 self weight Permanent LG1 -Z
Self weight
LC2 pipe DN250 Permanent LG1
Standard
LC3 wind (side) Variable wind Short None
Standard Static

Load groups

Name (ILET] Relation Type
LG1 Permanent
wind Variable Standard | Wind

DN250.esa

i AT OKST-20085-SV 9



Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro ulozeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA

LC2 / Tot. value

~3 2
\ =
LC3 / Tot. value
' “?i'_?&.l‘!,«

L

X

DN250.esa

gt e OKST-20085-SV 10



Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA
Combinations
Name Description Type Load cases Coeff.
[-1
Co1 EN-ULS (STR/GEQ) Set B | LC1 - self weight | 1,00

LC2 - pipe DN250 | 1,00
LC3 - wind (side) |1,00
C0o2 EN-SLS Characteristic LC1 - self weight | 1,00
LC2 - pipe DN250 |1,00
LC3 - wind (side) |1,00

Result classes

AllULS | CO1 - EN-ULS (STR/GEO) Set B

DN250.esa

gt e OKST-20085-SV 1
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Project
Part

Author

VSB TU Ostrava - Viceli¢elova sportovni hala

Konstrukce pro ulozeni potrubi destové kanalizace
Description Ocelova konstrukce
Ing. Jezowicz

UK

STATIKA

1. REACTIONS

2. Connection forces; Rx, Ry, Rz, Mx, My, Mz

-10,28

~—— — ‘ ! :
\’Lfé&ﬁ\
~f
s
X
3. Connection forces
Linear calculation, Extreme : Global
Selection : All
Combinations : CO1
Case Connection Node Beams Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]
CO01/1 |FC1 N12 B7 0,00, 0,00, -10,28 4,74 0,00 0,00
C01/2 |FC1 N12 B7 0,00 2,64 -7,62 3,12 0,00 0,00
C01/3 |FC1 N12 B7 0,00/ 0,00 -7,62 3,51 0,00 0,00
CO01/4 |FC1 N12 B7 0,00/ 2,64 -10,28 4,35 0,00 0,00

DN250.esa

SCIAENGINEER 17

2017 1. 2029
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DEFORMACE
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Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA

4. DEFORMATIONS
5. 1D deformations; u_z

Values: uz

Linear calculation
Combination: CO2
Coordinate system: |Global
Extreme 1D: Global
Selection: All

<

e

X

6. Deformations on member

Linear calculation, Extreme : Global
Selection : All
Combinations : CO2

dx Case uy uz fix fiy fiz Resultant

[mm] [mm] [mm] [mrad] [mrad] [mrad] [mm]
B12 150,000 | CO2/3 -0,8 -0,2 0,0 0,0 0,0 -1,3 0,8
B4 4000,230 | CO2/3 0,0 -0,2 -8,5 0,9 0,1 0,0 8,5
B4 8000,480 | CO2/3 0,0 -0,2 -0,8 1,3 -3,1 0,0 0,8
B14 4000,250 | CO2/5 0,0 1,9 -8,5 0,3 0,0 0,0 8,7
B4 4000,250 | CO2/3 0,0 -0,2 -8,5 0,9 0,1 0,0 8,5
B2 3600,000 | CO2/3 0,0 0,0 0,1 0,0 0,0 0,0 0,1
B7 0,000 | CO2/3 0,0 0,0 -0,8 0,0 -1,3 0,0 0,8
B14 8000,480 | CO2/3 0,0 -0,1 -04 0,6 -3,2 0,0 0,4
B4 0,000 | CO2/3 0,0 -0,1 -04 0,6 3,2 0,0 0,4
B12 0,000 | CO2/3 -0,8 0,0 0,0 0,0 0,0 -1,3 0,8
B14 0,000 | CO2/5 0,0 -0,1 -0,8 0,4 3,1 0,8 0,8

DN250.esa

gt e OKST-20085-SV 15



VNITRNI SiLY A POSOUZENIi PRUREZU
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Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA

1. STRESS ANALYSIS OF CROSS SECTIONS
2. CS6 - 1D internal forces; M_y

Values: My
Linear calculation
Combination: CO1
Coordinate system: |Principal
Extreme 1D: Global
Selection: All

Filter: Cross-section = CS6 - I + 2Ld
(HEA180, L(CSN)60/40/6)

2

D.ﬁ.‘\.

e

X

3. Cross-sections
3.1. Cross-sections - CS6

Item Fabrication buckling y-y buckling z-z Picture
material
Cs6 I+2Ld S 235 welded o C . —
——
HEA180, L60/40/6

3.1.1. 1D internal forces

Linear calculation
Combination: CO1
Coordinate system: Principal
Extreme 1D: Global

Selection: All
Filter: Cross-section = CS6 - I + 2Ld (HEA180, L(CSN)60/40/6)

Name dx Case Cross-section N \' V: Mx My M:

[mm] [kN] [kN] [kN] [kNm] [kNm] [kNm]

B14 8000,482 |CO1/1 |CS6-1+ 2Ld -0,06 0,00 -5,06 0,00 0,00 0,00
B4 8000,482 |CO1/2 |CS6 -1+ 2Ld -0,06| 1,32| -5,06 0,00 0,00 0,00
B4 0,000 CO1/1 |CS6-1+ 2Ld 0,06 0,00/ 5,06 0,00 0,00 0,00
B4 0,000 CO1/3 |CS6-1+2ld 0,04 -1,32 3,75 0,00 0,00 0,00
B4 4000,241- |CO1/1 |CS6 -1 + 2Ld 0,00 0,00 0,00 0,00, 10,11 0,00
B4 4000,241- |CO1/3 |CS6 -1+ 2Ld 0,00 0,00 0,00 0,00 749 -2,64

DN250.esa

SCIAENGINEER 17

2017.1.2029 OKST-20085-SV 17



Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA

Name Combination key

CO1/1 | 1,35*%LC1 + 1,35*LC2
COo1/2 | 1,35*%LC1 + 1,35*%LC2 + 1,50*LC3
C01/3 | LC1 +LC2 + 1,50*LC3

3.1.2. EC-EN 1993 Steel check ULS

Linear calculation

Combination: CO1

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = CS6 - I + 2Ld (HEA180, L(CSN)60/40/6)

EN 1993-1-1 Code Check
National annex: Standard EN

Member B4 | 4,000 / 8,000 m

I + 2Ld (HEA180,
L(CSN)60/40/6)

Combination key
CO1 / 1,35%LC1 + 1,35*%LC2 + 1,50*LC3

Partial safety factors

§235 CO1 0,23 -

ymo for resistance of cross-sections | 1,00
ym: for resistance to instability 1,00
ym2 for resistance of net sections 1,25

Yield strength fy 235,0 MPa
Ultimate strength fu | 360,0 MPa
Fabrication Welded

The critical check is on position 4,000 m

Internal forces Calculated Unit

Ned 0,00 kN
Vy,ed 0,00 kN
Va,d 0,00 kN
Ted 0,00 kNm
My,£d 10,11 kNm
Mz,Ed -2,64 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

g1

[kN/m?]

o2
[kN/m?]

y
[-]

ko
[-1

[-1

c/t

Class 2
Limit

1 |Uo 90 10 -4,108e+04 | -3,278e+04

2 |1 90 10 1,399e+04 |2,22%e+04 |0,63 1,00 |9,47 28,00 34,00 43,64 1
3 |1 90 10 3,059e+04 |2,229e+04 10,73 1,00 |9,47 28,00 34,00 41,95 1
4 |UO 90 10 -2,448e+04 | -3,278e+04

5 |I 5 6 -3,278e+04 | -3,116e+04

6 |I 152 6 -3,116e+04 |2,067e+04 |-1,51 040 [25,33 |90,27 104,06 190,89 |1
7 |1 5 6 2,067e+04 |2,229e+04 0,93 1,00 |0,79 28,00 34,00 38,98 1
8 |UO 37 6 -3,289e+03 |9,329¢+03 |-0,35 |5,59 |0,74 [6,17 |14,16 15,73 49,64 1
9 |I 57 6 9,329e+03 |1,459e+04 |0,64 1,00 |9,50 28,00 34,00 43,43 1
10 |UO 37 6 2,383e+04 |3,645e+04 |0,65 |0,58 |1,00 |6,17 |9,00 10,00 16,02 1
11 |1 57 6 3,645e+04 |3,119e+04 10,86 1,00 19,50 28,00 34,00 40,00 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Woly 3,6652e-04 m3
Mpl,y,Rd 86,13 kNm
Unity check [0,12 -

DN250.esa

SCIAENGINEER 17

2017 1. 2029
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Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA

Bending moment check for M;
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wol,z 3,0422e-04 | m3
Mpl,z,Rd 71,49 kNm
Unity check | 0,04 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Fibre 2

Ted 0,0 MPa
TRd 135,7 |MPa
Unity check 0,00 |-

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.1 and formula (6.2)

Npi,rd 1331,18 |kN
Mplyrd | 86,13 kNm
Mpl,zrd | 71,49 kNm

Unity check (6.2) = 0,00 + 0,12 + 0,04 = 0,15 -

Note: No specific interaction formulae according to EN 1993-1-1 article 6.2.9.1 apply.
Therefore the plastic linear summation according to EN 1993-1-1 article 6.2.1(7) is verified.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 8,000 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

o1 02 Y Class 3 Class
[mm] [kN/m2] [kN/m2] [-] Limit
[-]
1 uo 90 10 1,002e+01 |1,002e+01 [1,00 /0,43 |1,00 |9,47 [9,00 10,00 14,00 2
2 |1 90 10 1,002e+01 [1,002e+01 [1,00 1,00 9,47 28,00 34,00 38,00 1
3 |1 90 10 1,002e+01 [1,002e+01 [1,00 1,00 9,47 28,00 34,00 38,00 1
4 |UO 90 10 1,002e+01 |1,002e+01 [1,00 0,43 |1,00 |9,47 [9,00 10,00 14,00 2
5 I 5 6 1,002e+01 |1,002e+01 |1,00 1,00 10,79 |28,00 34,00 38,00 1
6 |I 152 6 1,002e+01 |1,002e+01 |1,00 1,00 |25,33 [28,00 34,00 38,00 1
7 I 5 6 1,002e+01 |1,002e+01 |1,00 1,00 10,79 |28,00 34,00 38,00 1
8 |UO 37 6 1,002e+01 |1,002e+01 [1,00 /0,43 |1,00 |6,17 |9,00 10,00 14,00 1
9 |I 57 6 1,002e+01 [1,002e+01 [1,00 1,00 9,50 |[28,00 34,00 38,00 1
10 |UO 37 6 1,002e+01 |1,002e+01 [1,00 /0,43 |1,00 |6,17 |9,00 10,00 14,00 1
11 |1 57 6 1,002e+01 [1,002e+01 [1,00 1,00 9,50 [28,00 34,00 38,00 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 2

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.2 and formula (6.54)

LTB parameters

Method for LTB curve General case

Plastic section modulus Wi,y 3,6652e-04 m3
Elastic critical moment Mcr 154,86 kNm
Relative slenderness Arel,LT 0,75

Limit slenderness Arel,LT,0 0,20

LTB curve d

Imperfection a.t 0,76

Reduction factor .t 0,61

Design buckling resistance Mprd | 52,85 kNm
Unity check 0,19 -

DN250.esa

SCIAENGINEER 17
201712029
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Project  VSB TU Ostrava - Vicei¢elova sportovni hala

Part Konstrukce pro ulozeni potrubi destové kanalizace
Description Ocelova konstrukce

UK

Author Ing. Jezowicz STATIKA
LTB length L 8,000 m
Influence of load position no influence
Correction factor k 1,00

Correction factor kw 1,00

LTB moment factor Ci 1,13

LTB moment factor C2 0,45

LTB moment factor C3 0,53

Shear center distance d: 45 mm
Distance of load application zg | 0 mm
Mono-symmetry constant By -86 mm
Mono-symmetry constant zj 43 mm

Note: C parameters are determined according to ECCS 119 2006 / Galea 2002.

Bending and axial tension check
According to EN 1993-1-3 article 6.3

Design tension force Ned 0,00 kN
Design bending moment Myed | 10,11 kNm
Design bending moment Mzed | -2,64 kNm
Tension resistance Ntrd 1331,18 | kN
Bending resistance Mb,y,rd 52,85 kNm
Bending resistance Mczrd,com | 71,49 kNm

Unity check = 0,19 + 0,04 - 0,00 = 0,23 -

The member satisfies the stability check.

DN250.esa

SCIAENGINEER 17
2017 1.2020

OKST-20085-SV

20



Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA

4. CS7 - 1D internal forces; M_y

Values: My

Linear calculation
Combination: CO1
Coordinate system: Principal
Extreme 1D: Global
Selection: All
Filter: Cross-section = CS7 - HEA140

P&

-~ -B.62 kNm

E
=
=
g
(=]

e

X

5. Cross-sections

5.1. Cross-sections - CS7
Item Fabrication buckling y-y buckling z-z Picture Type description

material

Detailed
Ccs7 HEA140 S 235 rolled b C 2 European wide flange beam

5.1.1. 1D internal forces

Linear calculation

Combination: CO1

Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = CS7 - HEA140

Name dx Case Cross-section N \' V: Mx My M:
[mm] [kN] [kN] [kN] [kNm] [kNm] [kNm]
B7 0,000 CO1/1 |CS7 - HEA140 -2,64| 0,00, -10,13 0,00 0,40 0,00
B8 375,000 [CO1/1 |CS7 - HEA140 -2,64| 0,00 -10,41 0,00 -8,23 0,00
B5 0,000 CO1/2 |CS7 - HEA140 -1,32| 0,00 -3,76 0,00 0,20 0,00
B8 375,000 [CO1/3 |CS7 - HEA140 0,00, 000, -10,41 0,00 -8,62 0,00
B6 375,000 [CO1/3 |CS7 - HEA140 0,00 0,00 -5,35 0,00 -4,38 0,00
DN250.esa
SCIAENGINEER 17
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Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA
Name Combination key

CO1/1 | 1,35*%LC1 + 1,35*LC2 + 1,50*LC3
CO1/2 | LC1 + LC2 + 1,50*LC3
CO1/3 | 1,35*%LC1 + 1,35*LC2

5.1.2. EC-EN 1993 Steel check ULS
Linear calculation

Combination: CO1

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = CS7 - HEA140

EN 1993-1-1 Code Check
National annex: Standard EN

[Member B8 0,375/ 0,375 m |HEA140 [S235 [CcO1 [0,21- |

Combination key

CO1 /1,35*%LC1 + 1,35*L.C2
Partial safety factors
ymo for resistance of cross-sections | 1,00

ymi for resistance to instability 1,00
ymz for resistance of net sections 1,25

Yield strength fy 235,0 |MPa
Ultimate strength fu | 360,0 | MPa
Fabrication Rolled

The critical check is on position 0,375 m

Internal forces Calculated Unit

NEd 0,00 kN
Vy,Ed 0,00 kN
Vz,Ed -10,41 kN
Ted 0,00 kNm
My,Ed -8,62 kNm
Mz,Ed 0,00 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

o1 02 Class 2 Class3 Class

T
[kN/m2]  [kN/m?] [-] Limit Limit
[-] [-]

1 |so |55 9 5,196e+04 |5,195e+04 |1,00 |0,43 |1,00 |6,50 |9,00 10,00 [13,79 |1
3 |so |55 9 5,196e+04 |5,196e+04 |1,00 |0,43 |1,00 |6,50 |9,00 10,00 [13,77 |1
4 |1 92 6 3,839e+04 |-3,839e+04 |-1,00 0,50 |16,73 |72,00 |83,00 |124,00 |1
5 [sO |55 9 -5,196e+04 |-5,195e+04
7 |so 55 9 -5,196e+04 |-5,196e+04

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiy 1,7333e-04 |m3
Mpl,y,Rd 40,73 kNm
Unity check |0,21 -

Bending moment check for M;
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wol,z 8,5000e-05 |m3
Mpl,z,Rd 19,98 kNm
Unity check | 0,00 -

DN250.esa
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Project  VSB TU Ostrava - Vice(celova sportovni hala
Part Konstrukce pro uloZeni potrubi destové kanalizace
Description Ocelova konstrukce

Author Ing. Jezowicz STATIKA
Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 1,20

Av 2,4763e-03 | m?

Vply,Rd 335,97 kN

Unity check |0,00 -

Shear check for V;
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 1,20

Ay 1,0107e-03 | m?

Vpl,z,Rd 137,14 kN

Unity check |0,08 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Fibre 1

Ted 0,0 MPa
TRd 135,7 |MPa
Unity check [0,00 |-

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Mply,Rd 40,73 | kNm

a 2,00

Mpl,z,Rd 19,98 kNm
1,00

Unity check (6.41) = 0,04 + 0,00 = 0,04 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 0,375 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

C1 a2 Y ko a c/t Class1l Class2 Class3 Class
[kN/m?2] [kN/m2] [-1 [-1 [-1 [-1 Limit Limit Limit
[-1 [-] [-]
1 SO 55 9 5,196e+04 |5,195e+04 |1,00 |0,43 1,00 6,50 |9,00 10,00 13,79 1
3 SO 55 9 5,196e+04 |5,196e+04 |1,00 |0,43 |1,00 |6,50 |9,00 10,00 13,77 1
4 I 92 6 3,839e+04 | -3,839e+04 |-1,00 0,50 |16,73 72,00 83,00 124,00 1
5 SO 55 9 -5,196e+04 |-5,195e+04
7 SO 55 9 -5,196e+04 |-5,196e+04

Note: The Classification limits have been set according to Semi-Comp+.

The cross-section is classified

as Class 1

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.3 and formula (6.54)

LTB parameters

Method for LTB curve Alternative case

Plastic section modulus Wp,y | 1,7333e-04 m3
Elastic critical moment Mcr 1348,91 kNm
Relative slenderness Arel,LT 0,17

Limit slenderness Arel,LT,0 0,40

Note: The slenderness or bending moment is such that Lateral Torsional Buckling effects

may be ignored according to EN 1993-1-1 article 6.3.2.2(4).
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Project  VSB TU Ostrava - Vice(celova sportovni hala

Part Konstrukce pro ulozeni potrubi destové kanalizace

Description Ocelova konstrukce
Author Ing. Jezowicz

UK

STATIKA

Mcr parameters

LTB length L 0,840 m
Influence of load position no influence
Correction factor k 1,00

Correction factor kw 1,00

LTB moment factor C1 1,77

LTB moment factor C2 0,00

LTB moment factor C3 1,00

Shear center distance d: 0 mm
Distance of load application zg | 0 mm
Mono-symmetry constant By 0 mm
Mono-symmetry constant zj 0 mm

Note: C parameters are determined according to ECCS 119 2006 / Galea 2002.

Bending and axial compression check

According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 3,1400e-03 m?
Plastic section modulus Wpi,y 1,7333e-04 m3
Plastic section modulus Wi,z 8,5000e-05 m3
Design compression force Ned 0,00 kN
Design bending moment (maximum) Myed | -8,62 kNm
Design bending moment (maximum) Mzed | 0,00 kNm
Characteristic compression resistance Nrx | 737,90 kN
Characteristic moment resistance My,rk 40,73 KNm
Characteristic moment resistance Mz,rk 19,98 kNm
Reduction factor xy 1,00

Reduction factor xz 1,00

Modified reduction factor XLt,mod 1,00

Interaction factor kyy 1,00

Interaction factor kyz 0,55

Interaction factor kazy 0,52

Interaction factor kz 0,78

Maximum moment My,ed is derived from beam B8 position 0,375 m.
Maximum moment Mzed is derived from beam B8 position 0,375 m.

Interaction method 1 parameters

Critical Euler load Ner,y 5030,59 kN
Critical Euler load Ncrz 11843,99 kN
Elastic critical load Ner,7 11244,31 kN
Plastic section modulus Wpi,y 1,7333e-04 m3
Elastic section modulus Wel,y 1,5500e-04 m3
Plastic section modulus Wpi,z 8,5000e-05 m3
Elastic section modulus Wel,z 5,5600e-05 m3
Second moment of area Iy 1,0300e-05 m#*
Second moment of area I, 3,8900e-06 m*
Torsional constant It 8,1300e-08 m#
Method for equivalent moment factor Cmy,0 | Table A.2 Line 1 (Linear)

Ratio of end moments yy 0,00

Equivalent moment factor Cmy,0 0,79

Method for equivalent moment factor Cmzo | Table A.2 Line 1 (Linear)
Ratio of end moments y; -0,06

Equivalent moment factor Cmz,0 0,78

Factor py 1,00

Factor 2 1,00

Factor a.t 0,99

Critical moment for uniform bending Mcr,0 761,99 kNm
Relative slenderness Arel,0 0,23

Limit relative slenderness Arel,0,lim 0,27

Equivalent moment factor Cmy 1,00

Equivalent moment factor Cm; 0,78

Equivalent moment factor Cmit 1,00

Factor bir 0,00

Factor ci.r 0,02

Factor dir 0,00
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Project  VSB TU Ostrava - Vice(celova sportovni hala

Part Konstrukce pro ulozeni potrubi destové kanalizace
Description Ocelova konstrukce
Author Ing. Jezowicz

UK

STATIKA

Interaction method 1 parameters

Factor eLr 0,79
Factor wy 1,12
Factor w; 1,50
Factor npi 0,00
Maximum relative slenderness Arel,max 0,38
Factor Cyy 1,00
Factor Cy, 0,99
Factor Gy 1,00
Factor C» 1,00

Unity check (6.61) = 0,00 + 0,21 + 0,00 = 0,21 -
Unity check (6.62) = 0,00 + 0,11 + 0,00 = 0,11 -

Shear Buckling check

According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

Shear Buckling parameters

Buckling field length a 0,375 m
Web unstiffened

Web height hw 116 mm
Web thickness t 6 mm
Material coefficient € 1,00

Shear correction factorn 1,20

Web slenderness hw/t

Shear Buckling verification

21,09

Web slenderness limit

60,00

Note: The web slenderness is such that Shear Buckling effects may be ignored

according to EN 1993-1-5 article 5.1(2).

The member satisfies the stability check.
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DETAIL ULOZENI NOSNIKU

WNEUJSI LIC OPLASTENI
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ZAVER

Ocelova konstrukce nosniku pro potrubi DN250 vyhovuje na mezni stav pevnosti a mezni
stav pouzitelnosti dle CSN EN 1993-1-1.
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