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Informace o projektu 
Projekt: 
 
 . projektu: CZ1621 
 Název projektu: Hala Zator 
 Místo výstavby: Lou ky u Zátoru 
 Datum: 25.1.2022 
 Norma projektu: SN EN 
 
Kontakt na projektanta: 
 
 Vypracoval: Kamil Patrman 
  Tel: +420 720 934 868 
  Mail: kamil.patrman@llentab.cz 
 
Kontakt na kontrolora: 
 
 Kontroloval: Stanislav Tóth 
  Tel: +420 601 387 853 
  Mail: stanislav.toth@llentab.cz 
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

A. 
Geometrie 
 
 
 
Geometrie: 
 
 Typ haly =  S17S14R 
 Základní modul =  6.900 m 
 Typ st echy =  Unisolated-Z150 
 
 Ší ka haly =  15.310 m 
 Délka haly =  45.115 m 
 Výška okapu =  8.30 m 
 Výška h ebene =  10.69 m 
 Úhel horního pásu =  17.35 ° 
 Úhel dolního pásu =  14.00 ° 
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Zatížení 
 
 
 
Poznámky: 
Zatížení v trem, sn hem, vlastní váhou, požárem R15. 
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle:

Norma statického výpo tu:

Norma SN (CZ)/ STN (SK): SN EN CZ

Základní informace projektu:

Typ haly: S

Typ Izolace : Unisolated-Z150

Ší ka haly: m Horní pás: o Výška u žlabu: m
Délka haly: m Dolní pás: o Výška h ebene: m

Stálé zatížení: SN EN 1991 ()
Gravita ní tíhu zadávat se znaménkem "-"

Tíha st echy R = kN/m2

Extra p itížení E = kN/m2

Tíha podhledu C = kN/m2

itížení od kapotáže vazníku F = kN/m

Zatížení sn hem SN EN 1991-1-3 ()

Charakteristická hodnota sk = kN/m2 Tvarový sou initel:
Tvarový sou initel i = Platí pro sklony 0°  30°

lc= 25.42 m Sou initel expozice ce = 1 =
Tepelný sou initel ct = 2 =

s = sk . i . ce. ct = kN/m2 Horní hodnota m2 = 1,6

Zatížení v trem SN EN 1991-1-4 ()

Charakteristická hodnota rychlosti v tru vbo =  m/s

Kategorie terénu: II. Oblasti s nízkou vegetací jako je tráva nebo izolované p ekážky (stromy, budovy)

Základní rychlost v tru vb =  m/s Parametr drsnosti terénu z0 = m
Sou initel terénu kr = Minimální výška zmin. = m

Sou initel drsnosti terénu cr(z) = Výška nad zemí z = m

St ední rychlost v tru vm(z) =  m/s Sou initel sm ru =
Základní dynamický tlak v tru qb(z) = N/m2 Sou initel období =

Sou initel orografie co(z) =
Sou initel expozice ce(z) = Sou initel turbulence kI =

Maximální dynamický tlak qp(z) = kN/m2

CZ1621 Hala Zator Lou ky u Zátoru
25.01.2022 Kamil Patrman Stanislav Tóth

SN EN

B1. Zatížení ( SN EN 1991)
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle:

Ší ka haly: m Horní pás: o Výška u žlabu: m
Délka haly: m Dolní pás: o Výška h ebene: m

Zatížení v trem: SN EN 1991-1-4 ()

Typ st echy: Sedlová 1

ný vítr
Pro st ny platí e = min(b,2h), kde b je rozm r kolmý na sm r v tru, d je rozm r ve sm ru v tru

b = m d = m e = m

délka oblasti p sobení
tlak/sání na st nu

délka oblasti p sobení
sání na st echu
tlak na st echu
-

Podélný vítr
Pro st ny platí e = min(b,2h), kde b je rozm r kolmý na sm r v tru, d je rozm r ve sm ru v tru

b = m d = m e = m

délka oblasti p sobení
tlak/sání na st nu

délka oblasti p sobení
sání na st echu
-

we = qp(z)*cpe

W2 cpe = we = kN/m2 ný vítr St na
W3 cpe = we = kN/m2 ný vítr St echa sání
W3a cpe = we = kN/m2 ný vítr St echa tlak
W4 cpe = we = kN/m2 ný vítr St echa sání
W4a cpe = we = kN/m2 ný vítr St echa tlak
W5 cpe = we = kN/m2 ný vítr St na záv trná
W6 cpe = we = kN/m2 Podélný vítr St echa
W7 cpe = we = kN/m2 Podélný vítr St na
W8 cpe = we = kN/m3 Atika
W9 cpe = we = kN/m4 Mezist ešní pole

SN EN

B2. Zatížení v trem ( SN EN 1991-1-4)

CZ1621 Hala Zator Lou ky u Zátoru
25.01.2022 Kamil Patrman Stanislav Tóth

St echa

Oblast F - G
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle: SN EN

CZ1621 Hala Zator Lou ky u Zátoru
25.01.2022 Kamil Patrman Stanislav Tóth

Sedlová st echa SN EN 1991-1-4 (7.2.5)
Výpo et zatížení v trem v závislosti na dané geometrii haly (ší ka, výška haly, sklon st echy)
Závislost dynamického tlaku na výšce stavby: OK je spln no h<b SN EN 1991-1-4 (7.2.2)

Obrázek 7.4

ný vítr
Schéma oblastí ve štítové st : e > d --> Oblast A, B SN EN 1991-1-4 (7.2.2)
Platí e = min(b,2h), kde b je rozm r kolmý na sm r v tru, d je rozm r ve sm ru v tru Obrázek 7.5

b = 45.1 m e/10 = 2.1 m e/4 = 5.3 m Pom r h/b = 0.70 0.70
d = 15.3 m e/5 = 4.3 m e/2 = 10.7 m e = 21.4 m

délka oblasti p sobení
tlak/sání na st nu

SN EN 1991-1-4 (7.2.5)
Tabulka 7.4a 7.4b

délka oblasti p sobení
sání na st echu
tlak na st echu
-

Podélný vítr
Schéma oblastí v podélné st : e < d --> Oblast A, B, C SN EN 1991-1-4 (7.2.2)
Platí e = min(b,2h), kde b je rozm r kolmý na sm r v tru, d je rozm r ve sm ru v tru Obrázek 7.5

b = 15.3 m e/10 = 1.5 m e/4 = 3.8 m Pom r h/b = 0.24 0.25
d = 45.1 m e/5 = 3.1 m e/2 = 7.7 m e = 15.3 m

délka oblasti p sobení
tlak/sání na st nu

SN EN 1991-1-4 (7.2.5)
Tabulka 7.4a 7.4b

délka oblasti p sobení
sání na st echu
-

ný vítr

St echa - Náv trná strana  (Oblast H) St echa - Záv trná strana (Oblast I)
Sou initel vn j. tlaku cpe = Sou initel vn j. tlaku cpe =

Normové zatížení we = kN/m2 Normové zatížení we = kN/m2

(Sání) (Sání)

St echa - Náv trná strana  (Oblast H) St echa - Záv trná strana (Oblast I)
Sou initel vn j. tlaku cpe = Sou initel vn j. tlaku cpe =

Normové zatížení we = kN/m2 Normové zatížení we = kN/m2

(Tlak) (Sání)

St na - Náv trná strana (Oblast D) St na - Záv trná strana (Oblast E)
Sou initel vn j. tlaku cpe = (Tlak) (Sání) Sou initel vn j. tlaku cpe =

Normové zatížení we = kN/m2 Normové zatížení we = kN/m2

Podélný vítr

St echa  (Oblast H) St echa  (Oblast H)
Sou initel vn j. tlaku cpe = Sou initel vn j. tlaku cpe =

Normové zatížení we = kN/m2 Normové zatížení we = kN/m2

(Sání) (Sání)

St na (Oblast B) St na (Oblast B)
Sou initel vn j. tlaku cpe = (Sání) (Sání) Sou initel vn j. tlaku cpe =

Normové zatížení we = kN/m2 Normové zatížení we = kN/m2

-0.85

Cpe -1.20 -0.80

Cpe sání -1.27 - -1.31 -0.63 -0.50

3.1 12.2 29.8St ny
Oblast A

G H
Délka [m] 1.5 - 1.5

IOblast F
6.1

Cpe tlak

Délka [m]
B

-
37.5

F G H
2.1

-0.76 -0.29

Oblast A

15.3
C

-0.50

-

-

D

0.27 0.27 0.00

5.5

Délka [m] 4.3

E

-0.40 -0.93

11.0 0.0 45.1

15.3
-0.300.70

-

2.1 5.5

- - - -
0.23

- -

Cpe sání
Délka [m]

0.76

-0.29
-0.27

0.23
0.21

B3. Sedlová st echa - Sou initelé vn jšího tlaku cpe

-
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle: SN EN

CZ1621 Hala Zator Lou ky u Zátoru
25.01.2022 Kamil Patrman Stanislav Tóth

St ny

ný vítr SN EN 1991-1-4 (7.2.2)
Obrázek 7.5

Náv trná st na Podélná st na Záv trná st na

0.711

45.1 m 4.3 m 11.0 m 0.0 m 45.1 m

Podélný vítr SN EN 1991-1-4 (7.2.2)
Obrázek 7.5

Náv trná st na Podélná st na Záv trná st na

0.655 -1.12 -0.75

15.3 m 3.1 m 12.2 m 29.8 m 15.3 m

St echa

ný vítr SN EN 1991-1-4 (7.2.5)
45.1 m Obrázek 7.8

-0.87

0.21

-0.79
-0.71

0.2495
5.3 m 34.4 m 5.3 m

Podélný vítr SN EN 1991-1-4 (7.2.5)
45.1 m Obrázek 7.8

3.8 m

3.8 m -0.59

-1.23
3.8 m

-1.19
3.8 m

1.5 m 6.1 m 37.5 m

0.936

G H I

-0.85 0.27 -0.76 0.27 0.27 -0.85

m
-1.27

m

7.7

I
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H
G

-0.50

7.7

m-0.932.1 m
J

m0.23
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H

F
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F
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D
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B3. Sedlová st echa - Schéma zatížení cpe
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

Normy 
 
 
 
Poznámky: 
Seznam použitých norem. 
 
 SN EN 1990 Zásady navrhování konstrukcí 
 SN EN 1991-1-1 Zatížení konstrukcí - ást 1-1: Obecná zatížení - Objemové tíhy, vlastní tíha a 
užitná zatížení pozemních staveb 
 SN EN 1991-1-2 Zatížení konstrukcí - ást 1-2: Obecná zatížení - Zatížení konstrukcí vystavených 

ink m požáru 
 SN EN 1991-1-3 Zatížení konstrukcí - ást 1-3: Obecná zatížení - Zatížení sn hem 
 SN EN 1991-1-4 Zatížení konstrukcí - ást 1-4: Obecná zatížení - Zatížení v trem 
 SN EN 1991-1-5 Zatížení konstrukcí - ást 1-5: Obecná zatížení - Zatížení teplotou 
 SN EN 1993-1-1 Navrhování ocelových konstrukcí - ást 1-1: Obecná pravidla a pravidla pro 
pozemní stavby 
 SN EN 1993-1-2 Navrhování ocelových konstrukcí - ást 1-2: Obecná pravidla - Navrhování 
konstrukcí na ú inky požáru 
 SN EN 1993-1-3 Navrhování ocelových konstrukcí - ást 1-3: Obecná pravidla - Dopl ující 
pravidla pro tenkost nné za studena tvarované prvky a plošné profily 
 SN EN 1993-1-8 Navrhování ocelových konstrukcí - ást 1-8: Navrhování sty ník  
 SN EN 1993-1-9 Navrhování ocelových konstrukcí - ást 1-9: Únava 
 SN EN 1993-1-12 Navrhování ocelových konstrukcí - ást 1-12: Dopl ující pravidla pro oceli 
vysoké pevnosti do t ídy S 700 
 SN EN 1090-1 Provád ní ocelových konstrukcí a hliníkových konstrukcí - ást 1: Požadavky na 
posouzení shody konstruk ních dílc  
 SN EN 1090-1+A1 Provád ní ocelových konstrukcí a hliníkových konstrukcí - ást 1: Požadavky 
na posouzení shody konstruk ních dílc  
 SN EN 1090-2+A1 Provád ní ocelových konstrukcí a hliníkových konstrukcí - ást 2: Technické 
požadavky na ocelové konstrukce 
 SN EN 24015 Šrouby se šestihrannou hlavou s redukovanou hladkou ástí d íku 
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

C. 
ást konstrukce: CL1 Plechy 

 
 
 
 
Poznámky: 
Typ použitého plechu pro st echu. TP46/0.63 
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

  

D. 
ást konstrukce: PU1 Vaznice standard 

 
 
 
 
Poznámky: 
Zat žovací ší ka vaznice Lw=1.5m. Standardní vaznice je navržena na kombinaci sn hu a tlaku od 

ného v tru a na maximální sání vyvozené podélným v trem. 
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Geometry of the purlin. Profiles used in the construction.

section length
[m]

weight
[kg/m]

Iz
[mm4]

Z 200x55x1.5 30.3 4.0 3.268 E05
Z 200x55x3 10.8 7.9 6.954 E05
ZZ 200x55x4.5 3.6 11.8 1.022 E06

av.weight = 5.53 [kg/m]
av.weight = 5.89 [kg/m] (inc.overlaps)

Nodes
No. x [m] type
1 0.00 sup.
2 3.91 -
3 4.81 -
4 5.11 sup.
5 5.41 -
6 6.31 -
7 10.81 -
8 11.71 -
9 12.01 sup.
10 12.31 -
11 13.21 -
12 17.71 -
13 18.61 -
14 18.91 sup.
15 19.21 -
16 20.11 -
17 24.61 -
18 25.51 -
19 25.81 sup.
20 26.11 -
21 27.01 -
22 31.51 -
23 32.41 -
24 32.71 sup.
25 33.01 -
26 33.91 -
27 38.41 -
28 39.31 -
29 39.61 sup.
30 39.91 -
31 40.81 -
32 44.73 sup.

Bars
start end section len.[m]

1 2 Z 200x55x1.5 3.91
2 3 Z 200x55x3 0.90
3 5 ZZ 200x55x4.5 0.60
5 6 Z 200x55x3 0.90
6 7 Z 200x55x1.5 4.50
7 8 Z 200x55x3 0.90
8 10 ZZ 200x55x4.5 0.60
10 11 Z 200x55x3 0.90
11 12 Z 200x55x1.5 4.50
12 13 Z 200x55x3 0.90
13 15 ZZ 200x55x4.5 0.60
15 16 Z 200x55x3 0.90
16 17 Z 200x55x1.5 4.50
17 18 Z 200x55x3 0.90
18 20 ZZ 200x55x4.5 0.60
20 21 Z 200x55x3 0.90
21 22 Z 200x55x1.5 4.50
22 23 Z 200x55x3 0.90
23 25 ZZ 200x55x4.5 0.60
25 26 Z 200x55x3 0.90
26 27 Z 200x55x1.5 4.50
27 28 Z 200x55x3 0.90
28 30 ZZ 200x55x4.5 0.60
30 31 Z 200x55x3 0.90
31 32 Z 200x55x1.5 3.91
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Bending moment, shear force, displacement and support reactions in purlin
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Loads applied to the purlin

Distributed loads
name (no.) f1( ) f2( ) val.[kPa]
Self w. (101) 1.35 1 -
roof (102) 1.35 1 -0.16
extra (104) 1.35 0 -0.1
snow (200) 1.5 0 -1.2
windSuc (300) 0 1.5 0.87
windPre (301) 0.9 0 -0.21
windIntS (108) 0.9 0 -0.282
windIntP (109) 0 1.5 0.188

Trapezoidal loads
name (no.) f1( ) f2( ) v1[kPa] v2[kPa] L[m] x[m]
FL (201) 0 1.5 0.360 0.360 1.50 0
FR (202) 0 1.5 0.330 0.330 1.50 43.23

Combinations
No. Name and definition of combination

1 PurlinComb1(5) (ULS)
1.35x(101+102+104)+1.5x(200)+0.9x(301+107)

2 PurlinComb2(6) (ULS)
1x(101+102)+1.5x(300+108+201+202)

3 PurlinComb3(7) (SLS)
1x(101+102+104+200)+0.6x(301+107)

cc=1500mm

(102)=-0.240 x1.35

(104)=-0.150 x1.35

(200)=-1.800 x1.5

(301)=-0.315 x0.9

(107)=-0.423 x0.9

(102)=-0.240 x1

(300)=1.305 x1.5

(108)=0.282 x1.5

(201)=0.540 x1.5

(202)=0.540x1.5

(102)=-0.240 x1

(104)=-0.150 x1

(200)=-1.800 x1

(301)=-0.315 x0.6

(107)=-0.423 x0.6
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Control of purlin Z-200  according to EN 1993-1-3
Global values: all measures in mm
t.rp = 0.58 thickness roof plate hw.rp = 45 height roof plate
b_roof = 14560 width of roof (hall)

Stresses on roof purlin qedg = max gravity load (case 1); qedu = max uplift load (case 2)

Situation
Section
cc_pur.[mm]
qedg [kN/m]
qedu [kN/m]
Ls [m]
Gable
NEd g/u [kN]

B1
Z 200x55x1.5
1500
3.89
3.19
5.11
Yes

0.00/0.00

B2
Z 200x55x1.5
1500
3.89
2.38
6.90
No

0.00/0.00

Sections' dimensions
Z 200x55x1.5
MyRk = 7.58 kNm
VbhRk = 18.42 kN
RwRk = 16.47 kN
Wyeff = 2.166 E04 mm3
Iy = 2.879 E06 mm4
IT = 3.525 E02 mm4

= 2.257 E09 mm6

Z 200x55x3
MyRk = 19.59 kNm
VbhRk = 102.52 kN
RwRk = 51.90 kN
Wyeff = 5.596 E04 mm3
Iy = 5.725 E06 mm4
IT = 2.882 E03 mm4

= 4.769 E09 mm6

Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading

k_hu = k_h0-ab/hc;  q_hEdu = qEdu*k_hu

Z 200x55x1.5
a_b = 26.8 mm
k_h0 = 0.118 -
k_hu = -0.017 -
q_hEdu = -0.04 kN/m

Rotational restraint given by sheeting EN 1993-13 10.1.5
Rotional spring stiffness K, EN 1993-1-3: 10.1.5.2
Rotational stiffness corresponding to flexural stiffness of sheeting EN 1993-1-3: 10.1.5.2 (4):

tension in upper flange: I_effTP46_t = 125,401 mm4/m C_DC_t = 6*E*I_effTP46_t/cc_pur

compression in upper flange: I_effTP46_c = 130,984 mm4/m C_DC_c = 6*E*I_effTP46_c/cc_pur

Rotational stiffness of connection between sheeting and purlin ktg = (trp/(0.75*1mm))^1.5 = 0.687

for uplift load pin in every trough C_100cc150_u = 2.6kN;  pin in alternate trough C_100cc300_u = 1.7kN;  b=55mm

C_DAcc150_u = C_100cc150_u*(b/1mm/100)^2*ktg = 0.5kN

C_DAcc300_u = C_100cc300_u*(b/1mm/100)^2*ktg = 0.4kN

Rotational stiffness

C_Dcc150_u = [1/C_DAcc150_u+1/C_DC_t]^-1 <=> pin in every trough

C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_t]^-1 <=> pin in alternate trough

For uplift load EN 1993-1-3: 10.1.5.1(4): b_mod_u = 2*a_b+b <=> q_hEd_u < 0
a_b        <=> Else

Situation
b_mod_u [mm]
K_Bu [N/mm2]
1/K_Bu [mm2/N]
C_Dcc150_u [kN]
C_Dcc300_u [kN]

B1
108.6
0.016
63.392
0.538
0.352

B2
108.6
0.016
63.392
0.538
0.352

25



Q:\ ... 1 Hala Zator\20 staticke vypocty\D - Vaznice\CZ1621 PU1.purx (roof - PU1) 2/2/2022 12:2 by kamilpat

LLENTAB GROUP - PurlinCreator by Claudia Donat & Adam Pinkowski page 5/7

pin in every trough: pin in alternate trough:
Lateral spring stiffnes per unit length:

Situation
K_ucc150 [N/mm2]
K_ucc300 [N/mm2]

B1
0.0073
0.0057

B2
0.0073
0.0057

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 200x55x1.5
t = 1.5 mm
I_zf1 = 82,869 mm4
W_zf1 = 1,917.1 mm3
i_zf1 = 22.86 kmm

Lateral bending moment for free flanges in compression EN 1993-1-3:10.1.4.1 (5)-(7):
Coefficient R of the spring support EN 1993-1-3: 10.1.4.1 (7):

Situation
R_rp [-]

B1
2.28

B2
7.56

Correction factor K_R and initial moment M0_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_0fzED = 1*|q_hEd_u|*L_s^2 /24  <=> no gable

9*|q_hEd_u|*L_s^2 /128 <=> gable
_Rm = (1-0.0125*R_rp)/(1+0.198*R_rp)  <=> no gable

(1-0.0141*R_rp)/(1+0.416*R_rp)  <=> gable
M_fzED = _Rm * M_0fzED

Situation
M_0fzEd [Nm]
_Rm [-]

M_fzEd [Nm]

B1(gable)
99.52
0.50
49.45

B2
80.14
0.36
29.07

Stresses due to gravity load
Combined bending moment and support reaction EN 1993-1-3: 6.1.11. The web rotation is prevented.

Exertion = {[M_yEd*       /MyRk + R_Ed*       /RwRk]}/1.25 < 1

Situation
Section
Sup.width [m]
M_yEd [kNm]
M_yRk [kNm]
R_Ed [kN]
R_wRk [kN]
Exertion

A1
ZZ 200x55x4.5
0.1
17.93
27.17
27.52
68.38
0.85

Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

A1-gravity
17.93
7.763 E04
0.0
716.9
0.66

Bending moment and shear force:
Relation = 2*V_Ed*        /VbhRk <= 1

Situation
V_Ed [kN]
VbhRk [kN]
Relation

A1-gravity
13.80
120.94
0.23

If Relation <= 1 then combination of bending moment and shear force does not need to be checked.
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Single profile at end of supporting profile:
Exertion = [|M_Ls|/Wyeff + N_Ed/Aeff]*        /f_yb <= 1

Situation
Section
M_Ls [kNm]
Wyeff [mm3]
Aeff [mm2]
N_Ed [kN]
Exertion

C1-gravity
Z 200x55x1.5
4.36
2.166 E04
225.9
0.00
0.58

C2-gravity
Z 200x55x3
14.00
5.596 E04
716.9
0.00
0.71

Combined bending moment and compression force in span
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
Section
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

B1
Z 200x55x1.5
5.78
2.166 E04
0.0
225.9
0.76

B2
Z 200x55x1.5
6.01
2.166 E04
0.0
225.9
0.79

Stresses due to Uplift load:
Non-dim. slenderness: Coefficients from table 10.2b:

gable   <=>
no gable<=>

Buckling lenght for free flange in compression EN 1993-1-3:

Relative slenderness for flexural buckling of free flange:

Reduction factor for lateral torsional buckling: Acc. to 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

1.0

Situation
Section
L_sp [m]
M_yEd [kNm]
M_fzEd [Nm]
L_fz [m]

_rfz
_LT
_LT
_ryFB

N_Ed [kN]
_yFB
_yFB

Exertion

B1
Z 200x55x1.5
5.11
3.62
49.45
1.93
1.10
1.07
0.64
0.59
0.0
0.74
0.84
0.82

B2
Z 200x55x1.5
6.90
3.12
29.07
1.73
0.98
0.96
0.71
0.79
0.0
0.92
0.73
0.63
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Check joints between purlins:

1.0

Situation
Section
F_bRk [kN]
M_S [kNm]
NEd [kN]
Exertion

S1
Z 200x55x1.5
18.9
-4.36
0.0
0.72

Bracing of Z-roof purlin
Type of hall = S-hall  =>  broof_1 = broof = 14.56m    Loadig width frame LW =  7m
Roofslope _roof = 17°    Rigde flashing =  No
Max reaction Rg = 27.52kN   Rg_slope = Rg*cos( _roof) = 26.27kN   Lateral coeff. k_hg = 0.118

from roof: R1 = sin( _roof)*Rg
R1 = 8.21kN

from profile: R2 = Rg_slope*k_gh
R2 = 3.10kN

adjust value
from profile:

R2a =  0.5*R2 <=> _roof > atan(1/10)
R2a = 1.55kN

Rhor = R1 - R2a
Rhor = 6.66kN

Force acting in the roof plane for one half of the building: P_roof = 0.5*broof1*Rhor/cc_pur
P_roof = 32.32kN

Shear resistance of screws:
F_4.8_sRd  = 3.33kN/          = 2.7kN F_6.3_sRd  = 6.24kN/          = 5.0kN

Overlap screw for use in ridge connection
d_oscr = 4.8mm    t_ridgeplat = 0.5mm    ultimate strength ridge plate: f_urp = 330N/mm2

_oscr = 3.2* (t_ridgeplat/d_oscr) = 1.03   F_oscr_bRd1 = ( _oscr*f_urp*d_oscr*t_ridgeplat)/      = 0.654kN
F_oscr_bRd = min(F_oscr_bRd1, F_4.8_sRd) = 0.654kN    Bearing resistance plate to plate

or shear capacity of screw
Plate screw for use in fastening of roofbrace to purlin

d_dscr = 6.3mm    dw_dscr = 19.0mm    thickness of z-support = 1.5mm   thickness of plate t_bra = 0.58mm
 = 3.2* (t_bra/d_dscr) = 0.974   _1 = min( , 2.1) = 0.974   2 = (2.1- _1)*(t_1/t_bra-1)/(2.5-1)+ _1 = 2.15

t_bra  1mm  => _q = 2.1   _qq = ( _q- _1)*(t_1/t_bra-1)/(2.5-1)+ _1 = 0.97
t_bra = t_1  =>  _dscrEN = _1   F_dscr_brdEN = ( _dscrEN*f_u*d_dscr*t_bra)/ M2 = 4.33kN FplabRd=5.6kN

F_dscr_brd = min(F_6.3_sRd,F_dscr_brdEN,FplabRd)=4.33kN

Part of force in plane of roof which is taken by ridge flashing:
Ridge flashing = No  =>  LW_ridge = 0m
P_Rd_ridge = LW_ridge*F_oscr_bRd/0.3m = 0.00kN

Number of braces needed for each half of the roof: (FIRST CHOICE)
Design resistance for one brace 38x1.5 mm fastened with platescrew:
N_B = max{1, ceil[(|P_roof|-P_Rd_ridge)/F_dscr_brd]} N_B = 8

If using C-profile:

d_dscr = 6.3mm    dw_dscr = 19.0mm    thickness of c-profile = 2.0mm   thickness of plate t_rp = 0.58mm
 = 3.2* (t_rp/d_dscr) = 0.974   _1 = min( , 2.1) = 0.974   2 = (2.1- _1)*(t_1/t_rp-1)/(2.5-1)+ _1 = 2.793

t_rp < 1mm  => _q = _1   _qq = ( _q- _1)*(t_1/t_rp-1)/(2.5-1)+ _1 = 0.974  futp=0.390kN/mm2
t_1  2.5*t_rp  and  t_rp < 1mm  =>  _dscrEN = _1   F_dscr_brdEN = ( _dscrEN*futp*d_dscr*t_rp)/ M2 = 1.12kN
F_dscr_brd = min(F_6.3_sRd, F_dscr_brdEN) = 1.12kN

Design resistance for one C-profile (t 2mm):
P_Rd_Cprof = 10*F_dscr_bRd = 11.2kN

Number of C-profiles needed for each half of the roof:
N_C = max{1, ceil[(|P_roof|-P_Rd_ridge)/P_Rd_Cprof]}
min N_C = 3, min total amount of screws 29

28



       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

ást konstrukce: PU2 Vaznice zav trovaná 
 
 
 
 
Poznámky: 
Zat žovací ší ka vaznice Lw=1.5m. Zav trovaná vaznice je navržena na kombinaci sn hu a tlaku od 

ného v tru a na maximální sání vyvozené podélným v trem a osovou tlakovou sílu do vaznic ze 
st ešního zav trování. Uvažovaná osová tlaková síla NEd=30kN.  
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Geometry of the purlin. Profiles used in the construction.

section length
[m]

weight
[kg/m]

Iz
[mm4]

Z 200x55x2 30.3 5.3 4.471 E05
Z 200x55x3 10.8 7.9 6.954 E05
ZZ 200x55x4.5 3.6 11.8 1.022 E06

av.weight = 6.42 [kg/m]
av.weight = 6.80 [kg/m] (inc.overlaps)

Nodes
No. x [m] type
1 0.00 sup.
2 3.91 -
3 4.81 -
4 5.11 sup.
5 5.41 -
6 6.31 -
7 10.81 -
8 11.71 -
9 12.01 sup.
10 12.31 -
11 13.21 -
12 17.71 -
13 18.61 -
14 18.91 sup.
15 19.21 -
16 20.11 -
17 24.61 -
18 25.51 -
19 25.81 sup.
20 26.11 -
21 27.01 -
22 31.51 -
23 32.41 -
24 32.71 sup.
25 33.01 -
26 33.91 -
27 38.41 -
28 39.31 -
29 39.61 sup.
30 39.91 -
31 40.81 -
32 44.73 sup.

Bars
start end section len.[m]

1 2 Z 200x55x2 3.91
2 3 Z 200x55x3 0.90
3 5 ZZ 200x55x4.5 0.60
5 6 Z 200x55x3 0.90
6 7 Z 200x55x2 4.50
7 8 Z 200x55x3 0.90
8 10 ZZ 200x55x4.5 0.60
10 11 Z 200x55x3 0.90
11 12 Z 200x55x2 4.50
12 13 Z 200x55x3 0.90
13 15 ZZ 200x55x4.5 0.60
15 16 Z 200x55x3 0.90
16 17 Z 200x55x2 4.50
17 18 Z 200x55x3 0.90
18 20 ZZ 200x55x4.5 0.60
20 21 Z 200x55x3 0.90
21 22 Z 200x55x2 4.50
22 23 Z 200x55x3 0.90
23 25 ZZ 200x55x4.5 0.60
25 26 Z 200x55x3 0.90
26 27 Z 200x55x2 4.50
27 28 Z 200x55x3 0.90
28 30 ZZ 200x55x4.5 0.60
30 31 Z 200x55x3 0.90
31 32 Z 200x55x2 3.91
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Bending moment, shear force, displacement and support reactions in purlin
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Loads applied to the purlin

Distributed loads
name (no.) f1( ) f2( ) val.[kPa]
Self w. (101) 1.35 1 -
roof (102) 1.35 1 -0.16
extra (104) 1.35 0 -0.1
snow (200) 1.5 0 -1.2
windSuc (300) 0 1.5 0.59
windPre (301) 0.9 0 -0.21
windIntS (108) 0.9 0 -0.282
windIntP (109) 0 1.5 0.188

Trapezoidal loads
name (no.) f1( ) f2( ) v1[kPa] v2[kPa] L[m] x[m]
FL (201) 0 1.5 0.640 0.640 1.50 0
FR (202) 0 1.5 0.640 0.640 1.50 43.23

Combinations
No. Name and definition of combination

1 PurlinComb1(5) (ULS)
1.35x(101+102+104)+1.5x(200)+0.9x(301+107)

2 PurlinComb2(6) (ULS)
1x(101+102)+1.5x(300+108+201+202)

3 PurlinComb3(7) (SLS)
1x(101+102+104+200)+0.6x(301+107)

cc=1500mm

(102)=-0.240 x1.35

(104)=-0.150 x1.35

(200)=-1.800 x1.5

(301)=-0.315 x0.9

(107)=-0.423 x0.9

(102)=-0.240 x1

(300)=0.885 x1.5

(108)=0.282 x1.5

(201)=0.960 x1.5

(202)=0.960x1.5

(102)=-0.240 x1

(104)=-0.150 x1

(200)=-1.800 x1

(301)=-0.315 x0.6

(107)=-0.423 x0.6
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Control of purlin Z-200  according to EN 1993-1-3
Global values: all measures in mm
t.rp = 0.58 thickness roof plate hw.rp = 45 height roof plate
b_roof = 15000 width of roof (hall)

Stresses on roof purlin qedg = max gravity load (case 1); qedu = max uplift load (case 2)

Situation
Section
cc_pur.[mm]
qedg [kN/m]
qedu [kN/m]
Ls [m]
Gable
NEd g/u [kN]

B1
Z 200x55x2
1500
3.89
3.19
5.11
Yes

30.00/30.00

B2
Z 200x55x2
1500
3.89
1.75
6.90
No

30.00/30.00

Sections' dimensions
Z 200x55x1.5
MyRk = 7.58 kNm
VbhRk = 18.42 kN
RwRk = 16.47 kN
Wyeff = 2.166 E04 mm3
Iy = 2.879 E06 mm4
IT = 3.525 E02 mm4

= 2.257 E09 mm6

Z 200x55x2
MyRk = 12.17 kNm
VbhRk = 44.68 kN
RwRk = 26.27 kN
Wyeff = 3.476 E04 mm3
Iy = 3.85 E06 mm4
IT = 8.544 E02 mm4

= 3.08 E09 mm6

Z 200x55x3
MyRk = 19.59 kNm
VbhRk = 102.52 kN
RwRk = 51.90 kN
Wyeff = 5.596 E04 mm3
Iy = 5.725 E06 mm4
IT = 2.882 E03 mm4

= 4.769 E09 mm6

Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading

k_hu = k_h0-ab/hc;  q_hEdu = qEdu*k_hu

Z 200x55x2
a_b = 27.6 mm
k_h0 = 0.118 -
k_hu = -0.021 -
q_hEdu = -0.04 kN/m

Rotational restraint given by sheeting EN 1993-13 10.1.5
Rotional spring stiffness K, EN 1993-1-3: 10.1.5.2
Rotational stiffness corresponding to flexural stiffness of sheeting EN 1993-1-3: 10.1.5.2 (4):

tension in upper flange: I_effTP46_t = 125,401 mm4/m C_DC_t = 6*E*I_effTP46_t/cc_pur

compression in upper flange: I_effTP46_c = 130,984 mm4/m C_DC_c = 6*E*I_effTP46_c/cc_pur

Rotational stiffness of connection between sheeting and purlin ktg = (trp/(0.75*1mm))^1.5 = 0.687

for uplift load pin in every trough C_100cc150_u = 2.6kN;  pin in alternate trough C_100cc300_u = 1.7kN;  b=55mm

C_DAcc150_u = C_100cc150_u*(b/1mm/100)^2*ktg = 0.5kN

C_DAcc300_u = C_100cc300_u*(b/1mm/100)^2*ktg = 0.4kN

Rotational stiffness

C_Dcc150_u = [1/C_DAcc150_u+1/C_DC_t]^-1 <=> pin in every trough

C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_t]^-1 <=> pin in alternate trough

For uplift load EN 1993-1-3: 10.1.5.1(4): b_mod_u = 2*a_b+b <=> q_hEd_u < 0
a_b        <=> Else

Situation
b_mod_u [mm]
K_Bu [N/mm2]
1/K_Bu [mm2/N]
C_Dcc150_u [kN]
C_Dcc300_u [kN]

B1
110.2
0.037
26.882
0.538
0.352

B2
110.2
0.037
26.882
0.538
0.352
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pin in every trough: pin in alternate trough:
Lateral spring stiffnes per unit length:

Situation
K_ucc150 [N/mm2]
K_ucc300 [N/mm2]

B1
0.0099
0.0071

B2
0.0099
0.0071

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 200x55x2
t = 2.0 mm
I_zf1 = 112,773 mm4
W_zf1 = 2,606.5 mm3
i_zf1 = 22.98 kmm

Lateral bending moment for free flanges in compression EN 1993-1-3:10.1.4.1 (5)-(7):
Coefficient R of the spring support EN 1993-1-3: 10.1.4.1 (7):

Situation
R_rp [-]

B1
2.11

B2
7.00

Correction factor K_R and initial moment M0_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_0fzED = 1*|q_hEd_u|*L_s^2 /24  <=> no gable

9*|q_hEd_u|*L_s^2 /128 <=> gable
_Rm = (1-0.0125*R_rp)/(1+0.198*R_rp)  <=> no gable

(1-0.0141*R_rp)/(1+0.416*R_rp)  <=> gable
M_fzED = _Rm * M_0fzED

Situation
M_0fzEd [Nm]
_Rm [-]

M_fzEd [Nm]

B1(gable)
124.53
0.52
64.35

B2
73.74
0.38
28.21

Stresses due to gravity load
Combined bending moment and support reaction EN 1993-1-3: 6.1.11. The web rotation is prevented.

Exertion = {[M_yEd*       /MyRk + R_Ed*       /RwRk]}/1.25 < 1

Situation
Section
Sup.width [m]
M_yEd [kNm]
M_yRk [kNm]
R_Ed [kN]
R_wRk [kN]
Exertion

A1
ZZ 200x55x4.5
0.1
17.43
27.17
27.65
68.38
0.84

Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

A1-gravity
17.43
7.763 E04
30.0
716.9
0.76

Bending moment and shear force:
Relation = 2*V_Ed*        /VbhRk <= 1

Situation
V_Ed [kN]
VbhRk [kN]
Relation

A1-gravity
13.88
120.94
0.23

If Relation <= 1 then combination of bending moment and shear force does not need to be checked.
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Single profile at end of supporting profile:
Exertion = [|M_Ls|/Wyeff + N_Ed/Aeff]*        /f_yb <= 1

Situation
Section
M_Ls [kNm]
Wyeff [mm3]
Aeff [mm2]
N_Ed [kN]
Exertion

C1-gravity
Z 200x55x2
3.80
3.476 E04
378.5
30.00
0.54

C2-gravity
Z 200x55x3
13.48
5.596 E04
716.9
30.00
0.81

Combined bending moment and compression force in span
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
Section
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

B1
Z 200x55x2
6.09
3.476 E04
30.0
378.5
0.73

B2
Z 200x55x2
6.75
3.476 E04
30.0
378.5
0.78

Stresses due to Uplift load:
Non-dim. slenderness: Coefficients from table 10.2b:

gable   <=>
no gable<=>

Buckling lenght for free flange in compression EN 1993-1-3:

Relative slenderness for flexural buckling of free flange:

Reduction factor for lateral torsional buckling: Acc. to 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

1.0

Situation
Section
L_sp [m]
M_yEd [kNm]
M_fzEd [Nm]
L_fz [m]

_rfz
_LT
_LT
_ryFB

N_Ed [kN]
_yFB
_yFB

Exertion

B1
Z 200x55x2
5.11
3.22
64.35
1.96
1.11
1.08
0.63
0.66
30.0
0.79
0.81
0.85

B2
Z 200x55x2
6.90
2.39
28.21
1.74
0.99
0.96
0.71
0.89
30.0
1.01
0.67
0.65
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Check joints between purlins:

1.0

Situation
Section
F_bRk [kN]
M_S [kNm]
NEd [kN]
Exertion

S1
Z 200x55x2
25.2
-3.80
30.0
0.84

Bracing of Z-roof purlin
Type of hall = S-hall  =>  broof_1 = broof = 15.00m    Loadig width frame LW =  7m
Roofslope _roof = 17°    Rigde flashing =  No
Max reaction Rg = 27.65kN   Rg_slope = Rg*cos( _roof) = 26.39kN   Lateral coeff. k_hg = 0.118

from roof: R1 = sin( _roof)*Rg
R1 = 8.25kN

from profile: R2 = Rg_slope*k_gh
R2 = 3.12kN

adjust value
from profile:

R2a =  0.5*R2 <=> _roof > atan(1/10)
R2a = 1.56kN

Rhor = R1 - R2a
Rhor = 6.69kN

Force acting in the roof plane for one half of the building: P_roof = 0.5*broof1*Rhor/cc_pur
P_roof = 33.44kN

Shear resistance of screws:
F_4.8_sRd  = 3.33kN/          = 2.7kN F_6.3_sRd  = 6.24kN/          = 5.0kN

Overlap screw for use in ridge connection
d_oscr = 4.8mm    t_ridgeplat = 0.5mm    ultimate strength ridge plate: f_urp = 330N/mm2

_oscr = 3.2* (t_ridgeplat/d_oscr) = 1.03   F_oscr_bRd1 = ( _oscr*f_urp*d_oscr*t_ridgeplat)/      = 0.654kN
F_oscr_bRd = min(F_oscr_bRd1, F_4.8_sRd) = 0.654kN    Bearing resistance plate to plate

or shear capacity of screw
Plate screw for use in fastening of roofbrace to purlin

d_dscr = 6.3mm    dw_dscr = 19.0mm    thickness of z-support = 1.5mm   thickness of plate t_bra = 0.58mm
 = 3.2* (t_bra/d_dscr) = 0.974   _1 = min( , 2.1) = 0.974   2 = (2.1- _1)*(t_1/t_bra-1)/(2.5-1)+ _1 = 2.15

t_bra  1mm  => _q = 2.1   _qq = ( _q- _1)*(t_1/t_bra-1)/(2.5-1)+ _1 = 0.97
t_bra = t_1  =>  _dscrEN = _1   F_dscr_brdEN = ( _dscrEN*f_u*d_dscr*t_bra)/ M2 = 4.33kN FplabRd=5.6kN

F_dscr_brd = min(F_6.3_sRd,F_dscr_brdEN,FplabRd)=4.33kN

Part of force in plane of roof which is taken by ridge flashing:
Ridge flashing = No  =>  LW_ridge = 0m
P_Rd_ridge = LW_ridge*F_oscr_bRd/0.3m = 0.00kN

Number of braces needed for each half of the roof: (FIRST CHOICE)
Design resistance for one brace 38x1.5 mm fastened with platescrew:
N_B = max{1, ceil[(|P_roof|-P_Rd_ridge)/F_dscr_brd]} N_B = 8

If using C-profile:

d_dscr = 6.3mm    dw_dscr = 19.0mm    thickness of c-profile = 2.0mm   thickness of plate t_rp = 0.58mm
 = 3.2* (t_rp/d_dscr) = 0.974   _1 = min( , 2.1) = 0.974   2 = (2.1- _1)*(t_1/t_rp-1)/(2.5-1)+ _1 = 2.793

t_rp < 1mm  => _q = _1   _qq = ( _q- _1)*(t_1/t_rp-1)/(2.5-1)+ _1 = 0.974  futp=0.390kN/mm2
t_1  2.5*t_rp  and  t_rp < 1mm  =>  _dscrEN = _1   F_dscr_brdEN = ( _dscrEN*futp*d_dscr*t_rp)/ M2 = 1.12kN
F_dscr_brd = min(F_6.3_sRd, F_dscr_brdEN) = 1.12kN

Design resistance for one C-profile (t 2mm):
P_Rd_Cprof = 10*F_dscr_bRd = 11.2kN

Number of C-profiles needed for each half of the roof:
N_C = max{1, ceil[(|P_roof|-P_Rd_ridge)/P_Rd_Cprof]}
min N_C = 3, min total amount of screws 30
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Geometry of the purlin. Profiles used in the construction.

section length
[m]

weight
[kg/m]

Iz
[mm4]

Z 200x55x3 44.7 7.9 6.954 E05
av.weight = 7.88 [kg/m]
av.weight = 8.20 [kg/m] (inc.overlaps)

Nodes
No. x [m] type
1 0.00 sup.
2 3.91 -
3 5.11 sup.
4 6.31 -
5 10.81 -
6 12.01 sup.
7 13.21 -
8 17.71 -
9 18.91 sup.
10 20.11 -
11 24.61 -
12 25.81 sup.
13 27.01 -
14 31.51 -
15 32.71 sup.
16 33.91 -
17 38.41 -
18 39.61 sup.
19 40.81 -
20 44.73 sup.

Bars
start end section len.[m]

1 20 Z 200x55x3 44.73
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Bending moment, shear force, displacement and support reactions in purlin
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Loads applied to the purlin

Distributed loads
name (no.) f1( ) f2( ) val.[kPa]
Self w. (101) 1.35 1 -
roof (102) 1.35 1 -0.16
extra (104) 1.35 0 -0.1
snow (200) 1.5 0 -1.2
windSuc (300) 0 1.5 0.71
windPre (301) 0.9 0 -0.25
windIntS (108) 0.9 0 -0.282
windIntP (109) 0 1.5 0.188

Trapezoidal loads
name (no.) f1( ) f2( ) v1[kPa] v2[kPa] L[m] x[m]
FL (201) 0 1.5 0.480 0.480 1.50 0
FR (202) 0 1.5 0.480 0.480 1.50 43.23

Combinations
No. Name and definition of combination

1 PurlinComb1(5) (ULS)
1.35x(101+102+104)+1.5x(200)+0.9x(301+107)

2 PurlinComb2(6) (ULS)
1x(101+102)+1.5x(300+108+201+202)

3 PurlinComb3(7) (SLS)
1x(101+102+104+200)+0.6x(301+107)

cc=1100mm

(102)=-0.176 x1.35

(104)=-0.110 x1.35

(200)=-1.320 x1.5

(301)=-0.275 x0.9

(107)=-0.310 x0.9

(102)=-0.176 x1

(300)=0.781 x1.5

(108)=0.207 x1.5

(201)=0.528 x1.5

(202)=0.528x1.5

(102)=-0.176 x1

(104)=-0.110 x1

(200)=-1.320 x1

(301)=-0.275 x0.6

(107)=-0.310 x0.6
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Control of purlin Z-200  according to EN 1993-1-3
Global values: all measures in mm
t.rp = 0.58 thickness roof plate hw.rp = 45 height roof plate
b_roof = 14560 width of roof (hall)

Stresses on roof purlin qedg = max gravity load (case 1); qedu = max uplift load (case 2)

Situation
Section
cc_pur.[mm]
qedg [kN/m]
qedu [kN/m]
Ls [m]
Gable
NEd g/u [kN]

B1
Z 200x55x3
1100
2.89
2.27
5.11
Yes

68.00/68.00

B2
Z 200x55x3
1100
2.89
1.48
6.90
No

68.00/68.00

Sections' dimensions
Z 200x55x1.5
MyRk = 7.58 kNm
VbhRk = 18.42 kN
RwRk = 16.47 kN
Wyeff = 2.166 E04 mm3
Iy = 2.879 E06 mm4
IT = 3.525 E02 mm4

= 2.257 E09 mm6

Z 200x55x2
MyRk = 12.17 kNm
VbhRk = 44.68 kN
RwRk = 26.27 kN
Wyeff = 3.476 E04 mm3
Iy = 3.85 E06 mm4
IT = 8.544 E02 mm4

= 3.08 E09 mm6

Z 200x55x3
MyRk = 19.59 kNm
VbhRk = 102.52 kN
RwRk = 51.90 kN
Wyeff = 5.596 E04 mm3
Iy = 5.725 E06 mm4
IT = 2.882 E03 mm4

= 4.769 E09 mm6

Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading

k_hu = k_h0-ab/hc;  q_hEdu = qEdu*k_hu

Z 200x55x3
a_b = 29.2 mm
k_h0 = 0.120 -
k_hu = -0.028 -
q_hEdu = -0.04 kN/m

Rotational restraint given by sheeting EN 1993-13 10.1.5
Rotional spring stiffness K, EN 1993-1-3: 10.1.5.2
Rotational stiffness corresponding to flexural stiffness of sheeting EN 1993-1-3: 10.1.5.2 (4):

tension in upper flange: I_effTP46_t = 125,401 mm4/m C_DC_t = 6*E*I_effTP46_t/cc_pur

compression in upper flange: I_effTP46_c = 130,984 mm4/m C_DC_c = 6*E*I_effTP46_c/cc_pur

Rotational stiffness of connection between sheeting and purlin ktg = (trp/(0.75*1mm))^1.5 = 0.687

for uplift load pin in every trough C_100cc150_u = 2.6kN;  pin in alternate trough C_100cc300_u = 1.7kN;  b=55mm

C_DAcc150_u = C_100cc150_u*(b/1mm/100)^2*ktg = 0.5kN

C_DAcc300_u = C_100cc300_u*(b/1mm/100)^2*ktg = 0.4kN

Rotational stiffness

C_Dcc150_u = [1/C_DAcc150_u+1/C_DC_t]^-1 <=> pin in every trough

C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_t]^-1 <=> pin in alternate trough

For uplift load EN 1993-1-3: 10.1.5.1(4): b_mod_u = 2*a_b+b <=> q_hEd_u < 0
a_b        <=> Else

Situation
b_mod_u [mm]
K_Bu [N/mm2]
1/K_Bu [mm2/N]
C_Dcc150_u [kN]
C_Dcc300_u [kN]

B1
113.4
0.124
8.047
0.539
0.353

B2
113.4
0.124
8.047
0.539
0.353
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pin in every trough: pin in alternate trough:
Lateral spring stiffnes per unit length:

Situation
K_ucc150 [N/mm2]
K_ucc300 [N/mm2]

B1
0.0121
0.0082

B2
0.0121
0.0082

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 200x55x3
t = 3.0 mm
I_zf1 = 173,567 mm4
W_zf1 = 4,003.2 mm3
i_zf1 = 23.23 kmm

Lateral bending moment for free flanges in compression EN 1993-1-3:10.1.4.1 (5)-(7):
Coefficient R of the spring support EN 1993-1-3: 10.1.4.1 (7):

Situation
R_rp [-]

B1
1.58

B2
5.26

Correction factor K_R and initial moment M0_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_0fzED = 1*|q_hEd_u|*L_s^2 /24  <=> no gable

9*|q_hEd_u|*L_s^2 /128 <=> gable
_Rm = (1-0.0125*R_rp)/(1+0.198*R_rp)  <=> no gable

(1-0.0141*R_rp)/(1+0.416*R_rp)  <=> gable
M_fzED = _Rm * M_0fzED

Situation
M_0fzEd [Nm]
_Rm [-]

M_fzEd [Nm]

B1(gable)
117.55
0.59
69.26

B2
82.67
0.46
37.85

Stresses due to gravity load
Combined bending moment and support reaction EN 1993-1-3: 6.1.11. The web rotation is prevented.

Exertion = {[M_yEd*       /MyRk + R_Ed*       /RwRk]}/1.25 < 1

Situation
Section
Sup.width [m]
M_yEd [kNm]
M_yRk [kNm]
R_Ed [kN]
R_wRk [kN]
Exertion

A1
Z 200x55x3
0.1
12.14
19.59
20.89
51.90
0.82

Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

A1-gravity
12.14
5.596 E04
68.0
716.9
0.89

Bending moment and shear force:
Relation = 2*V_Ed*        /VbhRk <= 1

Situation
V_Ed [kN]
VbhRk [kN]
Relation

A1-gravity
10.51
102.52
0.21

If Relation <= 1 then combination of bending moment and shear force does not need to be checked.
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Single profile at end of supporting profile:
Exertion = [|M_Ls|/Wyeff + N_Ed/Aeff]*        /f_yb <= 1

Situation
Section
M_Ls [kNm]
Wyeff [mm3]
Aeff [mm2]
N_Ed [kN]
Exertion

Combined bending moment and compression force in span
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
Section
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

B1
Z 200x55x3
5.09
5.596 E04
68.0
716.9
0.53

B2
Z 200x55x3
6.30
5.596 E04
68.0
716.9
0.59

Stresses due to Uplift load:
Non-dim. slenderness: Coefficients from table 10.2b:

gable   <=>
no gable<=>

Buckling lenght for free flange in compression EN 1993-1-3:

Relative slenderness for flexural buckling of free flange:

Reduction factor for lateral torsional buckling: Acc. to 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

1.0

Situation
Section
L_sp [m]
M_yEd [kNm]
M_fzEd [Nm]
L_fz [m]

_rfz
_LT
_LT
_ryFB

N_Ed [kN]
_yFB
_yFB

Exertion

B1
Z 200x55x3
5.11
2.61
69.26
2.04
1.14
1.11
0.61
0.74
68.0
0.87
0.76
0.71

B2
Z 200x55x3
6.90
2.52
37.85
1.79
1.00
0.98
0.70
1.00
68.0
1.14
0.59
0.67
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Check joints between purlins:

1.0

Situation
Section
F_bRk [kN]
M_S [kNm]
NEd [kN]
Exertion

S1
Z 200x55x3
37.8
-1.84
68.0
0.71

Bracing of Z-roof purlin
Type of hall = S-hall  =>  broof_1 = broof = 14.56m    Loadig width frame LW =  7m
Roofslope _roof = 17°    Rigde flashing =  No
Max reaction Rg = 20.89kN   Rg_slope = Rg*cos( _roof) = 19.94kN   Lateral coeff. k_hg = 0.120

from roof: R1 = sin( _roof)*Rg
R1 = 6.23kN

from profile: R2 = Rg_slope*k_gh
R2 = 2.39kN

adjust value
from profile:

R2a =  0.5*R2 <=> _roof > atan(1/10)
R2a = 1.20kN

Rhor = R1 - R2a
Rhor = 5.04kN

Force acting in the roof plane for one half of the building: P_roof = 0.5*broof1*Rhor/cc_pur
P_roof = 33.32kN

Shear resistance of screws:
F_4.8_sRd  = 3.33kN/          = 2.7kN F_6.3_sRd  = 6.24kN/          = 5.0kN

Overlap screw for use in ridge connection
d_oscr = 4.8mm    t_ridgeplat = 0.5mm    ultimate strength ridge plate: f_urp = 330N/mm2

_oscr = 3.2* (t_ridgeplat/d_oscr) = 1.03   F_oscr_bRd1 = ( _oscr*f_urp*d_oscr*t_ridgeplat)/      = 0.654kN
F_oscr_bRd = min(F_oscr_bRd1, F_4.8_sRd) = 0.654kN    Bearing resistance plate to plate

or shear capacity of screw
Plate screw for use in fastening of roofbrace to purlin

d_dscr = 6.3mm    dw_dscr = 19.0mm    thickness of z-support = 3.0mm   thickness of plate t_bra = 0.58mm
 = 3.2* (t_bra/d_dscr) = 0.974   _1 = min( , 2.1) = 0.974   2 = (2.1- _1)*(t_1/t_bra-1)/(2.5-1)+ _1 = 4.08

t_bra  1mm  => _q = 2.1   _qq = ( _q- _1)*(t_1/t_bra-1)/(2.5-1)+ _1 = 0.97
t_bra < t_1 < 2.5*t_bra  =>  _dscrEN = _qq   F_dscr_brdEN = ( _dscrEN*f_u*d_dscr*t_bra)/ M2 = 4.83kN FplabRd=5.6kN

F_dscr_brd = min(F_6.3_sRd,F_dscr_brdEN,FplabRd)=4.83kN

Part of force in plane of roof which is taken by ridge flashing:
Ridge flashing = No  =>  LW_ridge = 0m
P_Rd_ridge = LW_ridge*F_oscr_bRd/0.3m = 0.00kN

Number of braces needed for each half of the roof: (FIRST CHOICE)
Design resistance for one brace 38x1.5 mm fastened with platescrew:
N_B = max{1, ceil[(|P_roof|-P_Rd_ridge)/F_dscr_brd]} N_B = 7

If using C-profile:

d_dscr = 6.3mm    dw_dscr = 19.0mm    thickness of c-profile = 2.0mm   thickness of plate t_rp = 0.58mm
 = 3.2* (t_rp/d_dscr) = 0.974   _1 = min( , 2.1) = 0.974   2 = (2.1- _1)*(t_1/t_rp-1)/(2.5-1)+ _1 = 2.793

t_rp < 1mm  => _q = _1   _qq = ( _q- _1)*(t_1/t_rp-1)/(2.5-1)+ _1 = 0.974  futp=0.390kN/mm2
t_1  2.5*t_rp  and  t_rp < 1mm  =>  _dscrEN = _1   F_dscr_brdEN = ( _dscrEN*futp*d_dscr*t_rp)/ M2 = 1.12kN
F_dscr_brd = min(F_6.3_sRd, F_dscr_brdEN) = 1.12kN

Design resistance for one C-profile (t 2mm):
P_Rd_Cprof = 10*F_dscr_bRd = 11.2kN

Number of C-profiles needed for each half of the roof:
N_C = max{1, ceil[(|P_roof|-P_Rd_ridge)/P_Rd_Cprof]}
min N_C = 3, min total amount of screws 30
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Geometry of the purlin. Profiles used in the construction.

section length
[m]

weight
[kg/m]

Iz
[mm4]

Z 150x46x3 16.2 6.3 4.883 E17
Z 150x46x2 28.5 4.2 2.994 E17

av.weight = 4.97 [kg/m]
av.weight = 5.18 [kg/m] (inc.overlaps)

Nodes
No. x [m] type
1 0.00 sup.
2 4.51 -
3 5.11 sup.
4 5.71 -
5 11.41 -
6 12.01 sup.
7 12.61 -
8 18.31 -
9 18.91 sup.
10 19.51 -
11 25.21 -
12 25.81 sup.
13 26.41 -
14 32.11 -
15 32.71 sup.
16 33.31 -
17 39.01 -
18 39.61 sup.
19 40.21 -
20 44.73 sup.

Bars
start end section len.[m]

1 4 Z 150x46x3 5.71
4 5 Z 150x46x2 5.70
5 7 Z 150x46x3 1.20
7 8 Z 150x46x2 5.70
8 10 Z 150x46x3 1.20
10 11 Z 150x46x2 5.70
11 13 Z 150x46x3 1.20
13 14 Z 150x46x2 5.70
14 16 Z 150x46x3 1.20
16 17 Z 150x46x2 5.70
17 20 Z 150x46x3 5.71
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Bending moment, shear force, displacement and support reactions in purlin
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Loads applied to the purlin

Distributed loads
name (no.) f1( ) f2( ) val.[kPa]
Self w. (101) 0 0 -
roof 1.35 1 0
extra 1.35 0 0
snow 1.5 0 0
windSuc (300) 0 1.5 0.75
windPre (301) 1.5 0 -0.71
windIntS (105) 1.5 0 -0.282
windIntP (106) 0 1.5 0.188

Trapezoidal loads
name (no.) f1( ) f2( ) v1[kPa] v2[kPa] L[m] x[m]
LA (201) 0 1.5 0.370 0.370 3.10 0
RB (202) 0 1.5 0.370 0.370 3.10 41.63

Combinations
No. Name and definition of combination

1 PurlinComb1(5) (ULS)
1.5x(301+104)

2 PurlinComb2(6) (ULS)
1.5x(300+105+201+202)

3 PurlinComb3(7) (SLS)
1x(301+104)

cc=1600mm

(301)=-1.136 x1.5

(104)=-0.451 x1.5

(300)=1.200 x1.5

(105)=0.301 x1.5

(201)=0.592 x1.5

(202)=0.592x1.5

(301)=-1.136 x1

(104)=-0.451 x1
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Control of purlin Z-150  according to EN 1993-1-3
Global values: all measures in mm
t.rp = 0.58 thickness wall plate hw.rp = 45 height wall plate

Stresses on roof purlin qedg = max gravity load (case 1); qedu = max uplift load (case 2)

Situation
Section
cc_pur.[mm]
qedg [kN/m]
qedu [kN/m]
Ls [m]
Gable
NEd g/u [kN]

B1
Z 150x46x3
1600
2.38
3.14
5.11
Yes

0.00/0.00

B2
Z 150x46x2
1600
2.38
2.25
6.90
No

0.00/0.00

Sections' dimensions
Z 150x46x2
MyRk = 8.07 kNm
VbhRk = 47.57 kN
RwRk = 30.46 kN
Wyeff = 2.305 E04 mm3
Iy = 1.799 E06 mm4
IT = 7.263 E02 mm4

= 1.125 E09 mm6

Z 150x46x3
MyRk = 12.79 kNm
VbhRk = 89.11 kN
RwRk = 59.67/50.8 kN
Wyeff = 3.655 E04 mm3
Iy = 2.687 E06 mm4
IT = 2.48 E03 mm4

= 1.83 E09 mm6

Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading

k_hu = k_h0-ab/hc;  q_hEdu = qEdu*k_hu

Z 150x46x2
a_b = 27.6 mm
k_h0 = 0.139 -
k_hu = -0.048 -
q_hEdu = -0.11 kN/m

Z 150x46x3
a_b = 29.2 mm
k_h0 = 0.142 -
k_hu = -0.056 -
q_hEdu = -0.18 kN/m

Rotational restraint given by sheeting EN 1993-13 10.1.5
Rotional spring stiffness K, EN 1993-1-3: 10.1.5.2
Rotational stiffness corresponding to flexural stiffness of sheeting EN 1993-1-3: 10.1.5.2 (4):

tension in upper flange: I_effTP46_t = 125,401 mm4/m C_DC_t = 6*E*I_effTP46_t/cc_pur

compression in upper flange: I_effTP46_c = 130,984 mm4/m C_DC_c = 6*E*I_effTP46_c/cc_pur

Rotational stiffness of connection between sheeting and purlin ktg = (trp/(0.75*1mm))^1.5 = 0.687

for uplift load pin in every trough C_100cc150_u = 2.6kN;  pin in alternate trough C_100cc300_u = 1.7kN;  b=46mm

C_DAcc150_u = C_100cc150_u*(b/1mm/100)^2*ktg = 0.4kN

C_DAcc300_u = C_100cc300_u*(b/1mm/100)^2*ktg = 0.2kN

Rotational stiffness

C_Dcc150_u = [1/C_DAcc150_u+1/C_DC_t]^-1 <=> pin in every trough

C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_t]^-1 <=> pin in alternate trough

For uplift load EN 1993-1-3: 10.1.5.1(4): b_mod_u = 2*a_b+b <=> q_hEd_u < 0
a_b        <=> Else

Situation
b_mod_u [mm]
K_Bu [N/mm2]
1/K_Bu [mm2/N]
C_Dcc150_u [kN]
C_Dcc300_u [kN]

B1
104.4
0.272
3.674
0.377
0.247

B2
101.2
0.082
12.245
0.377
0.247
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pin in every trough: pin in alternate trough:
Lateral spring stiffnes per unit length:

Situation
K_ucc150 [N/mm2]
K_ucc300 [N/mm2]

B1
0.0158
0.0105

B2
0.0139
0.0097

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 150x46x2
t = 2.0 mm
I_zf1 = 70,968 mm4
W_zf1 = 1,965.9 mm3
i_zf1 = 19.87 kmm

Z 150x46x3
t = 3.0 mm
I_zf1 = 113,474 mm4
W_zf1 = 3,110.4 mm3
i_zf1 = 20.33 kmm

Lateral bending moment for free flanges in compression EN 1993-1-3:10.1.4.1 (5)-(7):
Coefficient R of the spring support EN 1993-1-3: 10.1.4.1 (7):

Situation
R_rp [-]

B1
3.10

B2
15.09

Correction factor K_R and initial moment M0_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_0fzED = 1*|q_hEd_u|*L_s^2 /24  <=> no gable

9*|q_hEd_u|*L_s^2 /128 <=> gable
_Rm = (1-0.0125*R_rp)/(1+0.198*R_rp)  <=> no gable

(1-0.0141*R_rp)/(1+0.416*R_rp)  <=> gable
M_fzED = _Rm * M_0fzED

Situation
M_0fzEd [Nm]
_Rm [-]

M_fzEd [Nm]

B1(gable)
325.14
0.42
135.72

B2
213.43
0.20
43.42

Stresses due to gravity load
Combined bending moment and support reaction EN 1993-1-3: 6.1.11. The web rotation is prevented.

Exertion = {[M_yEd*       /MyRk + R_Ed*       /RwRk]}/1.25 < 1

Situation
Section
Sup.width [m]
M_yEd [kNm]
M_yRk [kNm]
R_Ed [kN]
R_wRk [kN]
Exertion

A1
Z 150x46x3
0.2
10.12
12.79
16.62
59.67
0.86

A2
Z 150x46x3
0.1
10.12
12.79
16.62
50.84
0.89

Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

A1-gravity
10.12
3.655 E04
0.0
700.6
0.79

A2-gravity
10.12
3.655 E04
0.0
700.6
0.79

Bending moment and shear force:
Relation = 2*V_Ed*        /VbhRk <= 1

Situation
V_Ed [kN]
VbhRk [kN]
Relation

A1-uplift
8.40
89.11
0.19

A2-uplift
8.40
89.11
0.19

If Relation <= 1 then combination of bending moment and shear force does not need to be checked.
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Single profile at end of supporting profile:
Exertion = [|M_Ls|/Wyeff + N_Ed/Aeff]*        /f_yb <= 1

Situation
Section
M_Ls [kNm]
Wyeff [mm3]
Aeff [mm2]
N_Ed [kN]
Exertion

C1-gravity
Z 150x46x2
5.60
2.305 E04
375.2
0.00
0.69

Combined bending moment and compression force in span
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
Section
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

B1
Z 150x46x3
3.90
3.655 E04
0.0
700.6
0.31

B2
Z 150x46x2
4.58
2.305 E04
0.0
375.2
0.57

Stresses due to Uplift load:
Non-dim. slenderness: Coefficients from table 10.2b:

gable   <=>
no gable<=>

Buckling lenght for free flange in compression EN 1993-1-3:

Relative slenderness for flexural buckling of free flange:

Reduction factor for lateral torsional buckling: Acc. to 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

1.0

Situation
Section
L_sp [m]
M_yEd [kNm]
M_fzEd [Nm]
L_fz [m]

_rfz
_LT
_LT
_ryFB

N_Ed [kN]
_yFB
_yFB

Exertion

B1
Z 150x46x3
5.11
5.48
135.72
1.84
1.18
1.15
0.59
1.07
0.0
1.22
0.55
0.85

B2
Z 150x46x2
6.90
4.09
43.42
1.59
1.04
1.02
0.67
1.29
0.0
1.52
0.43
0.82
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Check joints between purlins:

1.0

Situation
Section
F_bRk [kN]
M_S [kNm]
NEd [kN]
Exertion

S1
Z 150x46x3
37.8
-4.79
0.0
0.53

S2
Z 150x46x2
25.2
5.01
0.0
0.83

S3
Z 150x46x2
25.2
-5.60
0.0
0.93
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ást konstrukce: RA2 Paždík štít 
 
 
 
 
Poznámky: 
Paždík ve štítu. Zat žovací ší ka paždíku Lw=1.5m. 
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Geometry of the purlin. Profiles used in the construction.

section length
[m]

weight
[kg/m]

Iz
[mm4]

Z 150x46x2 7.2 4.2 2.994 E17
Z 150x46x3 2.4 6.3 4.883 E17
Z 150x46x1.5 4.5 3.2 2.198 E17

av.weight = 4.23 [kg/m]
av.weight = 4.42 [kg/m] (inc.overlaps)

Nodes
No. x [m] type
1 0.00 sup.
2 3.60 -
3 4.20 sup.
4 4.80 -
5 9.30 -
6 9.90 sup.
7 10.50 -
8 14.10 sup.

Bars
start end section len.[m]

1 2 Z 150x46x2 3.60
2 4 Z 150x46x3 1.20
4 5 Z 150x46x1.5 4.50
5 7 Z 150x46x3 1.20
7 8 Z 150x46x2 3.60
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Bending moment, shear force, displacement and support reactions in purlin

-5 5

0 0

5 -5
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3.5
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Z150x2
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1

13.4
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Loads applied to the purlin

Distributed loads
name (no.) f1( ) f2( ) val.[kPa]
Self w. (101) 0 0 -
roof 1.35 1 0
extra 1.35 0 0
snow 1.5 0 0
windSuc (300) 0 1.5 0.75
windPre (301) 1.5 0 -0.71
windIntS (105) 1.5 0 -0.282
windIntP (106) 0 1.5 0.188

Trapezoidal loads
name (no.) f1( ) f2( ) v1[kPa] v2[kPa] L[m] x[m]
LA (201) 0 1.5 0.370 0.370 4.30 0
RB (202) 0 1.5 0.370 0.370 4.30 9.80

Combinations
No. Name and definition of combination

1 PurlinComb1(5) (ULS)
1.5x(301+104)

2 PurlinComb2(6) (ULS)
1.5x(300+105+201+202)

3 PurlinComb3(7) (SLS)
1x(301+104+105)

cc=1600mm

(301)=-1.136 x1.5

(104)=-0.451 x1.5

(300)=1.200 x1.5

(105)=0.301 x1.5

(201)=0.592 x1.5

(202)=0.592 x1.5

(301)=-1.136 x1

(104)=-0.451 x1

(105)=0.301 x1
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Control of purlin Z-150  according to EN 1993-1-3
Global values: all measures in mm
t.rp = 0.58 thickness wall plate hw.rp = 45 height wall plate

Stresses on roof purlin qedg = max gravity load (case 1); qedu = max uplift load (case 2)

Situation
Section
cc_pur.[mm]
qedg [kN/m]
qedu [kN/m]
Ls [m]
Gable
NEd g/u [kN]

B1
Z 150x46x2
1600
2.38
3.14
4.20
Yes

0.00/0.00

B2
Z 150x46x1.5
1600
2.38
2.25
5.70
No

0.00/0.00

Sections' dimensions
Z 150x46x1.5
MyRk = 5.76 kNm
VbhRk = 26.76 kN
RwRk = 19.17 kN
Wyeff = 1.647 E04 mm3
Iy = 1.357 E06 mm4
IT = 3.057 E02 mm4

= 8.281 E08 mm6

Z 150x46x2
MyRk = 8.07 kNm
VbhRk = 47.57 kN
RwRk = 30.46 kN
Wyeff = 2.305 E04 mm3
Iy = 1.799 E06 mm4
IT = 7.263 E02 mm4

= 1.125 E09 mm6

Z 150x46x3
MyRk = 12.79 kNm
VbhRk = 89.11 kN
RwRk = 59.67 kN
Wyeff = 3.655 E04 mm3
Iy = 2.687 E06 mm4
IT = 2.48 E03 mm4

= 1.83 E09 mm6

Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading

k_hu = k_h0-ab/hc;  q_hEdu = qEdu*k_hu

Z 150x46x1.5
a_b = 26.8 mm
k_h0 = 0.137 -
k_hu = -0.043 -
q_hEdu = -0.10 kN/m

Z 150x46x2
a_b = 27.6 mm
k_h0 = 0.139 -
k_hu = -0.048 -
q_hEdu = -0.15 kN/m

Rotational restraint given by sheeting EN 1993-13 10.1.5
Rotional spring stiffness K, EN 1993-1-3: 10.1.5.2
Rotational stiffness corresponding to flexural stiffness of sheeting EN 1993-1-3: 10.1.5.2 (4):

tension in upper flange: I_effTP46_t = 125,401 mm4/m C_DC_t = 6*E*I_effTP46_t/cc_pur

compression in upper flange: I_effTP46_c = 130,984 mm4/m C_DC_c = 6*E*I_effTP46_c/cc_pur

Rotational stiffness of connection between sheeting and purlin ktg = (trp/(0.75*1mm))^1.5 = 0.687

for uplift load pin in every trough C_100cc150_u = 2.6kN;  pin in alternate trough C_100cc300_u = 1.7kN;  b=46mm

C_DAcc150_u = C_100cc150_u*(b/1mm/100)^2*ktg = 0.4kN

C_DAcc300_u = C_100cc300_u*(b/1mm/100)^2*ktg = 0.2kN

Rotational stiffness

C_Dcc150_u = [1/C_DAcc150_u+1/C_DC_t]^-1 <=> pin in every trough

C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_t]^-1 <=> pin in alternate trough

For uplift load EN 1993-1-3: 10.1.5.1(4): b_mod_u = 2*a_b+b <=> q_hEd_u < 0
a_b        <=> Else

Situation
b_mod_u [mm]
K_Bu [N/mm2]
1/K_Bu [mm2/N]
C_Dcc150_u [kN]
C_Dcc300_u [kN]

B1
101.2
0.082
12.245
0.377
0.247

B2
99.6
0.035
28.840
0.377
0.247
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pin in every trough: pin in alternate trough:
Lateral spring stiffnes per unit length:

Situation
K_ucc150 [N/mm2]
K_ucc300 [N/mm2]

B1
0.0139
0.0097

B2
0.0113
0.0083

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 150x46x1.5
t = 1.5 mm
I_zf1 = 52,456 mm4
W_zf1 = 1,454.6 mm3
i_zf1 = 19.76 kmm

Z 150x46x2
t = 2.0 mm
I_zf1 = 70,968 mm4
W_zf1 = 1,965.9 mm3
i_zf1 = 19.87 kmm

Lateral bending moment for free flanges in compression EN 1993-1-3:10.1.4.1 (5)-(7):
Coefficient R of the spring support EN 1993-1-3: 10.1.4.1 (7):

Situation
R_rp [-]

B1
2.07

B2
8.19

Correction factor K_R and initial moment M0_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_0fzED = 1*|q_hEd_u|*L_s^2 /24  <=> no gable

9*|q_hEd_u|*L_s^2 /128 <=> gable
_Rm = (1-0.0125*R_rp)/(1+0.198*R_rp)  <=> no gable

(1-0.0141*R_rp)/(1+0.416*R_rp)  <=> gable
M_fzED = _Rm * M_0fzED

Situation
M_0fzEd [Nm]
_Rm [-]

M_fzEd [Nm]

B1(gable)
186.08
0.52
97.02

B2
131.26
0.34
44.93

Stresses due to gravity load
Combined bending moment and support reaction EN 1993-1-3: 6.1.11. The web rotation is prevented.

Exertion = {[M_yEd*       /MyRk + R_Ed*       /RwRk]}/1.25 < 1

Situation
Section
Sup.width [m]
M_yEd [kNm]
M_yRk [kNm]
R_Ed [kN]
R_wRk [kN]
Exertion

A1
Z 150x46x3
0.2
6.67
12.79
13.37
59.67
0.60

Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

A1-uplift
6.88
3.655 E04
0.0
700.6
0.54

Bending moment and shear force:
Relation = 2*V_Ed*        /VbhRk <= 1

Situation
V_Ed [kN]
VbhRk [kN]
Relation

A1-uplift
8.23
89.11
0.18

If Relation <= 1 then combination of bending moment and shear force does not need to be checked.
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Single profile at end of supporting profile:
Exertion = [|M_Ls|/Wyeff + N_Ed/Aeff]*        /f_yb <= 1

Situation
Section
M_Ls [kNm]
Wyeff [mm3]
Aeff [mm2]
N_Ed [kN]
Exertion

C1-gravity
Z 150x46x2
3.15
2.305 E04
375.2
0.00
0.39

C2-uplift
Z 150x46x1.5
3.43
1.647 E04
239.7
0.00
0.60

Combined bending moment and compression force in span
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*        /f_yb < 1

Situation
Section
M_yEd [kNm]
Wyeff [mm3]
N_Ed [kN]
Aeff [mm2]
Exertion

B1
Z 150x46x2
2.44
2.305 E04
0.0
375.2
0.30

B2
Z 150x46x1.5
3.00
1.647 E04
0.0
239.7
0.52

Stresses due to Uplift load:
Non-dim. slenderness: Coefficients from table 10.2b:

gable   <=>
no gable<=>

Buckling lenght for free flange in compression EN 1993-1-3:

Relative slenderness for flexural buckling of free flange:

Reduction factor for lateral torsional buckling: Acc. to 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

1.0

Situation
Section
L_sp [m]
M_yEd [kNm]
M_fzEd [Nm]
L_fz [m]

_rfz
_LT
_LT
_ryFB

N_Ed [kN]
_yFB
_yFB

Exertion

B1
Z 150x46x2
4.20
3.91
97.02
1.61
1.05
1.03
0.67
0.79
0.0
0.91
0.73
0.87

B2
Z 150x46x1.5
5.70
2.27
44.93
1.42
0.93
0.92
0.74
0.98
0.0
1.12
0.61
0.62
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Check joints between purlins:

1.0

Situation
Section
F_bRk [kN]
M_S [kNm]
NEd [kN]
Exertion

S1
Z 150x46x2
25.2
-3.15
0.0
0.52

S2
Z 150x46x1.5
18.9
3.43
0.0
0.76
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G. 
ást konstrukce: GA1 Štít vn jší 

 
 
 
 
Poznámky: 
Zat žovací ší ka štítu Lw=2m. 
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 101 (Self weight frame)

View - Cases: 101 (Self weight frame) 1

Combinations

 - Cases:  10 11 20 30to32 40to42 50 80to84 90to93  

Combinations Name Analysis type
Combi
nation 

type
Case nature

10 Snow Nonlin. Combinat ULS snow
11 Snow 0.5 right Nonlin. Combinat ULS snow
20 Wind Cpe max Nonlin. Combinat ULS wind
30 Snow + reduced Nonlin. Combinat ULS snow
31 Snow 0.5 left + r Nonlin. Combinat ULS snow
32 Snow 0.5 right + Nonlin. Combinat ULS snow
40 Wind Cpe min + Nonlin. Combinat ULS snow
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

Combinations Name Analysis type
Combi
nation 

type
Case nature

41 Wind Cpe min + Nonlin. Combinat ULS snow
42 Wind Cpe min + Nonlin. Combinat ULS snow
50 Wind Cpe max fr Nonlin. Combinat ULS snow
80 R15 Snow Nonlin. Combinat ULS snow
81 R15 Snow 0.5 rig Nonlin. Combinat ULS snow
82 R15 Wind Cpe m Nonlin. Combinat ULS wind
83 R15 Wind Cpe m Nonlin. Combinat ULS snow
84 R15 Wind Cpe m Nonlin. Combinat ULS snow
90 SLS Characterist Nonlin. Combinat ULS snow
91 SLS Characterist Nonlin. Combinat ULS snow
92 SLS Characterist Nonlin. Combinat ULS snow
93 SLS Characterist Nonlin. Combinat ULS snow

Combinations Definition

10 (101+102+104)*1.35+(201+202)*1.50
11 (101+102+104)*1.35+201*1.50+202*0.75
20 (101+102)*1.00+(300+321)*1.50
30 (101+102+104)*1.35+(201+202)*1.50+(301+320)*
31 (101+102+104)*1.35+201*0.75+202*1.50+(301+3
32 (101+102+104)*1.35+201*1.50+202*0.75+(301+3
40 (101+102+104)*1.35+(201+202)*0.75+(301+320)*
41 (101+102+104)*1.35+201*0.38+202*0.75+(301+3
42 (101+102+104)*1.35+201*0.75+202*0.38+(301+3
50 (101+102)*1.00+(310+321)*1.50
80 (101+102+104)*1.00+(201+202)*0.20
81 (101+102+104)*1.00+201*0.20+202*0.10
82 (101+102)*1.00+(300+321)*0.20
83 (101+102+104)*1.00+(301+320)*0.20
84 (101+102)*1.00+(310+321)*0.20
90 (101+102+104+201+202)*1.00
91 (101+102+300+321)*1.00
92 (101+102+201+202)*1.00+(301+320)*0.60
93 (101+102+301+320)*1.00+(201+202)*0.50
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 102 (Self weight roof)

View - Cases: 104 (Inst load roof)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 201 (Snow Load left)

View - Cases: 202 (Snow Load right)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 300 (Wind Load Cpe max)

View - Cases: 301 (Wind Load Cpe min)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 310 (Wind Gabel Cpe max)

View - Cases: 320 (Int. Wind Cpi max)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 321 (Int. Wind Cpi min)

View - MY; Cases: 10 11 20 30to32 40to42 50 80to84 90to93
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - FZ; Cases: 10 11 20 30to32 40to42 50 80to84 90to93

View - Deformation; Cases: 90to93
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kamilpat
Psací stroj
dlim=6000/250=24mm
VYHOVUJE



My.max.C 17 kN mMy.max.C max MEd.1 MEd.2

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

Nb.Rk.TF LT Ly 190.18 kN
Nb.Rd.TF LT Ly 190.18 kNTF LT Ly 0.3TF LT Ly 2.05TF 0.34r.TF LT Ly 1.62

Ncr.TF LT Ly 240.3 kNTF 0.64i0 131.04 mmz0 0 mmy0 78.64 mmI 3.72 1010 mm6IT 1.08 104 mm4

Design buckling resistance for buckling mode   -torsional or torsional-flexural buckling-:

Nb.Rd.z.FB Lz 203.55 kNNb.Rk.z.FB Lz 203.55 kN
z.FB Lz 0.32z.FB Lz 1.94z.FB 0.34Ncr.z.C Lz 260.9 kNr.z.FB Lz 1.55

Me.cr.C_A 73.1 kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 128.47
N

mm2T
1

Ag r0
2

G IT

2 E I

LT
2

ez 132.02
N

mm2ez

2 E

1 LLT

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 10.75 kN mMy.CA My.Ed.ccbatt_A x3_4x3_4 0.75 LLTMoment at 3/4-point of unbraced segment:

My.BA 4.5 kN mMy.BA My.Ed.ccbatt_A x1_2x1_2 0.5 LLTMoment at centerline of unbraced segment:

My.AA 1.75 kN mMy.AA My.Ed.ccbatt_A x1_4x1_4 0.25 LLTMoment at quarter point of unbraced segment:

Torsional bucklingLT 1LFlexural buckling axis y-yLy 1L

Distance flange bracings - LTB 
innerflange in compression

LLT 1LLengthL 4.7 m

MycRk 62.6 kN m Buckling lengths:
fu 480

N

mm2
fyb 420

N

mm2

Nc.Rk 630.1 kN Stresses and global geometry:

M1 1.0M0 1.0t 4 mmc 36 mmb 100 mmh 250 mm
 Gablebeam Single 
 C-profile 

1 70.25
Design buckling resistance for buckling mode  - flexural buckling-: z-z

Nb.Rd.y.FB Ly 528.8 kNNb.Rk.y.FB Ly 528.8 kN
y.FB Ly 0.84y.FB Ly 0.74y.FB 0.34Ncr.y.C Ly 1776 kNr.y.FB Ly 0.61 70.25

Design buckling resistance for buckling mode  - flexural buckling-: y-y

 Combined bending an axial compression  EN 1993-1-3: 6.2.2 and 6.2.3

Mz.Ed Mz.shift MEd.z

Mz.shift 0.09 kN mMz.shift eN NEd

VEd 18 kN
The moment is distributed according to frame 
modelling like shown in figure:

Moment_dis "B"
NEd 18 kN

MEd.z 0 kN m

MEd.2 17 kN m

MEd.1 8 kN m

 stresses:

Flexural buckling axis z-zLz 1L
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Moment at 3/4-point of 
unbraced segment: x3_4

3 LLT

4
LLT 0.5 L=if

L LLT

2
3
4

LLT otherwise

x3_4 3.53 m My.i x3_4 6 kN m My.CB My.i x3_4

My.CB 6 kN m

CbB
12.5 MEd.1

2.5 MEd.1 3 My.AB 4 My.BB 3 My.CB

Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry: Me.cr.C_B CbB r0 Ag ez T Me.cr.C_B 38.3 kN m

Relative 
slenderness: rLT.C_B

Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

rLT.C_B 1.28

LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1
LT.C_B 0.44

h.2.z 0md.z 0
s.2 0.47s.2

MEd.1

MEd.2
MEd.1 MEd.2if

0 otherwise

m.B 0

m.B 0
h.2 0h.2

MEd.2

MEd.1
MEd.1 MEd.2if

0 otherwise

md.A 0.47md.A
MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

Moment distribution like shown on figure: Moment_dis "B"
 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

LT 0.44LT LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment distribution: Moment_dis "B"
LT.C_B 1.5

LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34rLT.C_A 0.93
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

M1 1.00
fu 480

N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

e.cr.C_Ae.cr.C_A bA 0 g ez Tabout the axis of symmetry:

My.BB 8 kN m

My.BB My.i x1_2My.i x1_2 8 kN mx1_2 2.35 mx1_2
2 LLT

4
LLT 0.5 L=if

L LLT

2
1
2

LLT otherwise

Moment at centerline of 
unbraced segment:

My.AB 6 kN m

My.AB My.i x1_4My.i x1_4 6 kN mx1_4 1.18 mx1_4
LLT

4
LLT 0.5 L=if

L LLT

2
1
4

LLT otherwise

Moment at quater point of 
unbraced segment:

My.i xi
qEd.M

2
L xi xi

2qEd.M
MEd.1 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.65LT.C_A min
1

LT.C_A LT.C_A
2

rLT.C_A
2

1
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kyy min Cmy.2 1 0.6 r.y.FB Ly ny.2 Cmy.2 1 0.6 ny.2 kyy 0.48

kzy max 1
0.05 r.z.FB Lz

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy 0.98

kzz min Cmz.2 1 0.6 r.z.FB Lz nz.2 Cmz.2 1 0.6 nz.2 kzz 1 kyz kzz

 Combined bending an axial 
 compression  EN 1993-1-3: 6.1.9 (1):

NEd M0

Nc.Rk

max MEd.1 MEd.2 M0

MycRk

Mz.Ed M0

Mz.Rk
0.31 <1.0

 Axial compression EN 1993-1-1: 6.3.1: NEd M1

min y.FB Ly z.FB Lz TF LT Ly Nc.Rk
0.09 <1.0

with relevant buckling mode:

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):

Evading in y-y:
NEd M1

y.FB Ly Nc.Rk
kyy

max MEd.1 MEd.2 M1

LT MycRk
kyz

Mz.Ed M1

Mz.Rk
0.34 <1.0

Evading in z-z
NEd M1

z.FB Lz Nc.Rk
kzy

max MEd.1 MEd.2 M1

LT MycRk
kzz

Mz.Ed M1

Mz.Rk
0.70 <1.0

 Shear force  EN 1993-1-3: 6.1.10: < 1.0
if not met, check formula below:

VEd M1 2

Vbh.Rk
0.17

M_N_VEC 0 <1.0 

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 420
N

mm2
fu 480

N

mm2
M1 1.00

Cmy.2.A max 0.6 0.4 md.A 0.4 Cmy.2.A 0.41 Cmy.2.B.s max 0.2 0.8 s.2 0.4 0 s.2 1if

max 0.1 0.8 s.2 0.4 1 s.2 0if
Cmy.2.B.s 0.48Cmy.2.B.h 0.95 0.05 h.2 Cmy.2.B.h 0.95

Cmy.2.B Cmy.2.B.h MEd.1 MEd.2if

Cmy.2.B.s otherwise

Cmy.2.B 0.48
Cmz.2 0.95 0.05 h.2.z Cmz.2 0.95

Cmy.2 Cmy.2.A Moment_dis "A"=if

Cmy.2.B Moment_dis "B"=if
Cmy.2 0.48 CmLT.2 Cmy.2 CmLT.2 0.48

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FB Ly Nc.Rk
ny.2 0.03 nz.2

NEd M1

z.FB Lz Nc.Rk
nz.2 0.09
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle:

Geometrie:

Zat žovací ší ka sloupku Lw= m
Rozpon L= m

Zatížení v trem: SN EN 1991-1-4 ()

Kategorie terénu: II. Oblasti s nízkou vegetací jako je tráva nebo izolované p ekážky (stromy, budovy)
Charakteristická hodnota rychlosti v tru:  vbo= m/s

Maximální dynamický tlak qp (z)= kN/m2

Sou initel vn jšího tlaku (tlak) Cpe= Sou initel vn jšího tlaku (sání) Cpe=
Zatížení v trem (tlak) we= kN/m2 Zatížení v trem (sání) we= kN/m2

Normové zatížení v trem (tlak) qn= kN/m Normové zatížení v trem (sání) qn= kN/m
Sou initel zatížení gw= Sou initel zatížení gw=

Výpo tové zatížení v trem (tlak) qd= kN/m Výpo tové zatížení v trem (sání) qd= kN/m

Charakteristika profilu:

Pr ez profilem = Profil = C250X4

Výška profilu h= mm Momentová únosnost My= kNm
Ší ka profilu b= mm Smyková únosnost Vwy= kN

Tlou ka t= mm Smyk v podpo e Rwy= kN
Mez kluzu oceli fu= MPa Efekt. moment setrva nosti Iyeff= mm4

Mez pevnosti oceli fb= MPa Moment setrva nosti Iy= mm4

Sou initelé materiálu:

Country = Czech
Únosnost pr ezu M0=

Únosnost p i vzp ru M1=
Únosnost oslabeného pr ezu M2=

Deformace:
Limit deformace 1/

Skute ný pom r

Kotvení do spodní stavby:
1) Kloubové kotvení 2) Vetknuté kotvení

edb žné posouzení:

Vetknutý sloup
Sání pro Cpe= Tlak pro Cpe=

Ohybový moment ve vetknutí
MSd=1/8.q.L2 MSd,s= kNm MSd,s= kNm My = kNm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE
Ohybový moment v poli
MSd=9/128.q.L2 MSd,s= kNm MSd,s= kNm My = kNm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE
Podporová reakce
R=5/8.q.L RSd,s= kN RSd,s= kN Ry = kN

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE
Deformace
w = q.L4/185.E.Iy wmax = mm wmax = mm wlim = mm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE

25.01.2022 Kamil Patrman Stanislav Tóth
SN EN

0.96 1.50

CZ1621 Hala Zator Lou ky u Zátoru

G. Štítové sloupy A1/1, 8 D1/1, 8

3.51
6.30

25.0
0.936

0.90 1.40
3.15 4.93
1.5 1.5

4.73 7.39

Dvojitý

250 60.48
100 208.46
4 85.15

480 18380000
420 19000000

1.00
1.00
1.25

250
481

Vetknuté kotvení

36.66 23.46 120.96

1.50 0.96

5.43 3.48 25.20

20.62 13.20 120.96

29.09 18.62 170.30
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shift of neutral axis for 
member in compression:

d0 12.5 mm MEd.2 37 kN mMoment_dis "B"
ncross 4-->VEd 30 kN

=Numbers of 
holes in ONE web 

NEd 15 kN

Moment z-zMEd.1.z 19 kN m

Moment y-y 
acting as suction

MEd.suc.1 21 kN m

Moment y-yMEd.1 14 kN m

 Stresses, global geometry and b uckling lengths:

torsion_plate_pillar "NO"ITT 21589.33 mm4

Torsional buckling single C-profile between battens.LT ccbatt

Distance flange bracings - LTB inner flange in compression for 
wind acting as suction

LLT.suc 1.0 L

Distance flange bracings - LTB outer flange in compression for 
wind acting as pressure

LLT ccwallZ

Flexural buckling axis z-z (= Distance between wall-Z-profile)Lz ccwallZ

Flexural buckling axis y-yLy 1.0 L

= Distance between wall-Z-profileccwallZ LLength of pillarL 6.3 m

 Buckling lengths:

Mz.Ed Mz.shiftMz.shift 0.08 kN mMz.shift eN NEd

eN 5.24 mm

Myy.cRk 2 MycRk
fyb 420

N

mm2

Agg 3.952 103 mm2Agg 2 Ag
hbatt 200 mm

M1 1.0tbatt 4 mmbbatt 200 mm
distance be- 
tween battens

ccbatt 1000 mmd 100 mm
M0 1.0t 4 mmc 36 mmb 100 mmh 250 mm

 Double gable pillar 
 A1/1, 8 D1/1, 8

izz 90.81 mmizz
Izz

Agg
iyy 97.88 mmiyy

Iyy

Agg
Wzz 2.17 105 mm3Wzz

Izz

b
d
2

Wyy.eff 2.98 105 mm3Wyy.eff 2 Weff.y.1
Ncc.Rk 1260.25 kN

Wyy 3.08 105 mm3Wyy 2 Wy
Ncc.Rk 2 Nc.Rk

Iyy 3.79 107 mm4Iyy 2 Iy
MycRk 62.57 kN msingle C: fu 480

N

mm2

Myy.cRk 125.14 kN mIzz 3.26 107 mm4Izz 2 Iz Ag e1
d
2

2

CZ1621 A1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 1 - 8
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C1.B 1.132For pillar with moment distribution according to picture "B":

Mcr.A 149.23 kN mMcr.A C1.A

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

C1.A 1.42

C1.A min 1.88 1.40 md.A 0.52 md.A
2 2.7md.A 0.38md.A

MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

For pillar with end moments: according to picture "A":

(no special wrap restraints at ends)kw.M.cr 1.0(hinged at ends)kM.cr 1.0LLT 6.3 mMoment_dis "B"

Procedure to calculate the elastic critical buckling moment Mcr, based on gross cross sectional properties, taking into account the loading conditions, real moment 
distribution and lateral restraints, is given neither in EN 1993-1-1 nor in EN 1993-1-3. Any appropriate calculation method can be used, here the procedure given in 
German ENV 1993-1-1 Annex F.

 Lateral-torsional buckling resistance for uniform member in bending EN 1993-1-3: 6.2.4 and EN 1993-1-1: 6.3.2:

Mb.Rd 72.55 kN mMb.Rd
LT Myy.cRk

M1

Desing buckling moment resistance double profile 
based on effective section modulus Weff.

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT 0.58LT min
1

LT LT
2

rLT
2

1Reduction buckling factor:

LT 1.17LT 0.5 1 LT rLT 0.2 rLT
2

LT 0.34rLT 1.03rLT
2 Weff.y.1 fyb

Mcr

Relative 
slenderness:

Mcr 119 kN mMcr Mcr.A Moment_dis "A"=if

Mcr.B Moment_dis "B"=if

 Elastic critical moment for lateral-torsional buckling 
based on gross cross sectional properties, taking into account the loading conditions, real 
moment distribution and lateral restraints for double C-section:

Mcr.B 118.57 kN mMcr.B C1.B

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

y.FBcc min
1

y.FB y.FB
2

r.y.FBcc
2

1y.FB 0.5 1 y r.y.FBcc 0.2 r.y.FBcc
2

y 0.21r.y.FBcc 0.8r.y.FBcc
Ly

iyy

2 Aeff

2 Ag

1

1
1 70.251

E
fyb

Imperfection factor   
relating to bucking curve a

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

 Flexural buckling resistance - axis y-y and z-z  EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Buckling curve for double C-section: EN 1993-1-3 table 6.3 about:
y-y: a EN1993-1-1,table 6.1:  =0,21 z-z: b EN1993-1-1,table 6.1:  =0,34

M1 1.00
fu 480

N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

Nb.Rd.z.FBcc 865.1 kNNb.Rd.z.FBcc
z.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: z-z

z.FB 0.98 z.FBcc 0.69z.FBcc min
1

z.FB z.FB
2

r.z.FBcc
2

1z.FB 0.5 1 z r.z.FBcc 0.2 r.z.FBcc
2

z 0.34r.z.FBcc 0.86r.z.FBcc
Lz

izz

2 Aeff

2 Ag

1

1
1 70.25

Imperfection factor   
relating to bucking curve b

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Nb.Rd.y.FBcc 1003.9 kNNb.Rd.y.FBcc
y.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: y-y

y.FB 0.88
y.FBcc 0.8
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nbatt
L

ccbatt
 of batten Shear stiffness EN 1993-1-1:6.4.3.1:(2)

effective  of built-up memberIeff 3.26 107 mm4Ieff 0.5 h0
2 Ach 2 CC Ich

Il.CC 3.26 107 mm4
rCC 2

CC 1CC 0 CC 150if

2
CC

75
75 CC 150if

1.0 CC 75if

EN 1993-1-1: table 6.8
Efficiency factor:

CC 69.37CC
Lz

i0.CC
i0.CC

Il.CC

2 Ach

 built-up memberIl.CC 0.5 h0
2 Ach 2 Ich

 of one chordIch Iz

Nch.Ed 104.7 kNNch.Ed
NEd

rCC

Mz.Ed.C h0 Ach Xd

2 Ieff

Xd 1 d 8 mmif

0 otherwise

Compression force in one member: EN 1993-1-1:6.4.1 (6) Compression force in built-up member taking accout to second order 
effects:

moment z-z without second order effects

Mz.Ed.C 19.39 kN mMz.Ed.C
NEd e0 Mz.Ed.

1
NEd M1

Ncr.CC

NEd M1

Sv

moment with second order 
effects

Mz.Ed. MEd.1.z

Maximum moment in middle of built-up member: EN 1993-1-1:6.4.1 (6):

Ncr.CC 1701.9 kNNcr.CC

2 E Ieff

Lz
2

Sv 11525 kNSv min
24 E Ich

ccbatt
2 1

2 Ich

nbatt Ib

h0

ccbatt

2 2 E Ich

ccbatt
2

effective critical force of built-up member:

Ib
tbatt hbatt

3

12
number of planes of lacingsnbatt 6.3

LT.suc min
1

LT.suc LT.suc
2

rLT.suc
2

1Reduction buckling factor:

LT.suc 1.17LT.suc 0.5 1 LT rLT.suc 0.2 rLT.suc
2

rLT.suc 1.03rLT.suc
2 Weff.y.1 fyb

Mcr.suc

Relative 
slenderness:

Mcr.suc 118.57 kN mMcr.suc C1.B

2 E Izz

kM.cr LLT.suc
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT.suc
2 G ITT

2 E Izz

0.5

For pillar when wind acting as suction (moment from line load):

M1 1.00
fu 480

N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

distance centroids of chordsh0 165.4 mmh0 d 2 e1

: area of one chordAch Ag Effective second moment of area of battened built-up member:
1 70.25non-dimensional slenderness:

if
ccbatt

iz
70 "OK" "Shorter-cc.bat" "OK"

e0
L

500
bow imperfection:

 Check Uniform built-up member EN 1993-1-1: 6.4

Mb.Rd.suc 72.55 kN mMb.Rd.suc
LT.suc Myy.cRk

M1

Desing buckling moment resistance double profile 
for wind acting as suction

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT.suc 0.58
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kzz.2 min Cmz.2 1 0.6 r.z.FBcc nz.2 Cmz.2 1 0.6 nz.2 kzz.2 0.96 kyz.2 kzz.2

kyy.2.suc min Cmy.2.suc 1 0.6 r.y.FBcc ny.2 Cmy.2.suc 1 0.6 ny.2 kyy.2.suc 0.96

Izz.eff 2 Iz Ag e1
d
2

2
Aeff eN

d
2

2
Wzz.eff

Izz.eff

b
d
2

Izz.eff 3.02 107 mm4 Mzz.cRk Wzz.eff fyb

Wzz.eff 2.01 105 mm3

 Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):

NEd M0

2 Nc.Rk

max MEd.1 MEd.2 MEd.suc.1 M0

2 MycRk

Mz.Ed.C M0

Mzz.cRk
0.54 <1.0

 Double CC-profile: Combined M + N + V acc to EN 1993-1-3: 6.1.10

M_N_VEC 0 <1.0 VEd M1

2 Vbh.Rk.pillar
0.09 < 1.0 according to EN 1993-1-3: 6.1.10

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as pressure

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.49 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.75 <1.0

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as suction

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2.suc

MEd.suc.1 M1

LT.suc Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.51 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

MEd.suc.1 M1

LT.suc Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.53 <1.0

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 420
N

mm2
fu 480

N

mm2
M1 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3
md.A 0.38 m.B 0Moment distribution like shown on figure: Moment_dis "B"

h.2 0 s.2 0.38 md.z 0 h.2.z 0 md.suc 0 h.2.suc 0

Cmy.2 0.5 Cmy.2.suc 0.95 Cmz.2 0.95 CmLT.2 0.5

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FBcc Ncc.Rk
ny.2 0.01 nz.2

NEd M1

z.FBcc Ncc.Rk
nz.2 0.02

kyy.2 min Cmy.2 1 0.6 r.y.FBcc ny.2 Cmy.2 1 0.6 ny.2 kyy.2 0.51

kzy.2 max 1
0.05 r.z.FBcc

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy.2 1
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My.i x3_4 6.96 kN mx3_4 3.4 mx3_4
L ccbatt

2
3
4

ccbatt
Moment at 3/4-point of 
unbraced segment:

My.BB 7 kN m

My.BB My.i x1_2My.i x1_2 7 kN mx1_2 3.15 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

My.AB 6.96 kN m

My.AB My.i x1_4My.i x1_4 6.96 kN mx1_4 2.9 mx1_4
L ccbatt

2
1
4

ccbatt
Moment at quater point of 
unbraced segment:

My.i xi
qwind_pillar

2
L xi xi

2qwind_pillar
MEd.1 0.5 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.56
LT.C_A 0.96

My.max.C 18.5 kN m max moment y-y:Nch.Ed 104.7 kNchord force from above:Stresses on one member 
profile at mid-span from above:

LT.C 0.96LT.C LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment_dis "B"Moment distribution:
LT.C_B 0.56

LT.C_B 0.96LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

rLT.C_B 0.31rLT.C_B
Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

Relative 
slenderness:

Me.cr.C_B 672 kN mMe.cr.C_B CbB r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

CbB
12.5 MEd.1 0.5

2.5 MEd.1 0.5 3 My.AB 4 My.BB 3 My.CB

My.CB 6.96 kN m

My.CB My.i x3_4

x3_4 0.75 ccbattMoment at 3/4-point of unbraced segment:

My.BA 17.59 kN mMy.BA 0.5 My.Ed.ccbatt_A x1_2x1_2 0.5 ccbattMoment at centerline of unbraced segment:

My.AA 17.13 kN mMy.AA 0.5 My.Ed.ccbatt_A x1_4x1_4 0.25 ccbattMoment at quarter point of unbraced segment:
My.max.C 18.5 kN mMy.max.C max MEd.1 MEd.2 MEd.suc.1 0.5

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).
M1 1.00

fu 480
N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

LT.C_A min
1

LT.C_A LT.C_A
2

rLT.C_A
2

1LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34rLT.C_A 0.3
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

Me.cr.C_A 697.5 kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 2295.94
N

mm2T
1

Ag r0
2

G IT

2 E I

ccbatt
2

ez 2916.25
N

mm2ez

2 E

1 ccbatt

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 18.04 kN mMy.CA 0.5 My.Ed.ccbatt_A x3_4
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kyz.C.2 kzz.C.2kzy.C.2 1kzy.C.2 max 1
0.05 r.z.FB ccbatt

Cmy.C.2 0.25
nz.C.2 1

0.05
CmLT.C.2 0.25

nz.C.2

kzz.C.2 1.02kzz.C.2 min Cmz.C.2 1 0.6 r.z.FB ccbatt nz.C.2 Cmz.C.2 1 0.6 nz.C.2r.z.FB ccbatt 0.33

kyy.C.2 1.01kyy.C.2 min Cmy.C.2 1 0.6 r.y.FB ccbatt ny.C.2 Cmy.C.2 1 0.6 ny.C.2r.y.FB ccbatt 0.13

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Cmz.C.2 1Cmy.C.2 CmLT.C.2CmLT.C.2 0.999CmLT.C.2 max 0.6 0.4 m.C.A 0.4 Moment_dis "A"=if

0.95 0.05 h.C.2 Moment_dis "B"=if

range for model "B"m.C.B 1h.C.2 0.97h.C.2
My.B0

My.BB

My.B0 6.82 kN m

My.B0 My.i x0_0My.i x0_0 6.82 kN mx0_0 2.65 mx0_0
L ccbatt

2
0 ccbatt

Moment at start of 
unbraced segment:

Nb.Rk.TF ccbatt ccbatt 588.3 kNTF ccbatt ccbatt 0.93ccbatt 1 m
Resistance buckling mode  -torsional or torsional-flexural

Nb.Rk.z.FB ccbatt 600.35 kNz.FB ccbatt 0.95ccbatt 1 m
Resistance buckling mode  flexural buckling-: z-z

Nb.Rk.y.FB ccbatt 630.13 kNy.FB ccbatt 1ccbatt 1 m
Resistance buckling mode  flexural buckling-: y-y

Mz.Rk.C 17.43 kN mMz.Rk.C min Mz1cRk Mz2cRk
Buckling resistance moment z-z
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

My.Rk.C 60.21 kN mLT.C 0.96My.Rk.C LT.C MycRk
Buckling moment resistance y-y
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

Nch.end 53.99 kNMz.shift 0.28 kN mMz.shift eN Nch.endMz.ch 2.42 kN mMy.max.C 18.5 kN m

 Controll single C-profile between battens:

Mz.Ed.C.end 9.27 kN mMz.Ed.C.end Mz.Ed.C sin
ccbatt

L
moment due to bow 
imperfection at end of panel

maximum chord force 
at batten (end):

Mz.ch 2.42 kN m maximum moment z-z:Mz.ch
VEd.max

rCC

ccbatt

2
Chord at end panel: 
"corner" moment:

<< 1,0 The shear force is negligible
Vch

Vbb.Rd
0.026Vbb.Rd 186.23 kN

Vch 4.83 kNVch
VEd.max

rCC
VEd.max 9.67 kNVEd.max

Mz.Ed.C

L
rCC 2Chord at end panel: 

highest shear force:

M1 1.00
fu 480

N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

My.BB 7 kN m

My.BB My.i x1_2My.i x1_2 7 kN mx1_2 3.15 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

range for model "A"m.C.A 0.9m.C.A
My.A0

MEd.1 0.5 MEd.1 MEd.2if

MEd.2 0.5 MEd.1 MEd.2if

My.max.C 18.5 kN mMoment at end of unbraced segment:

My.A0 16.67 kN mMy.A0 0.5 My.Ed.ccbatt_A x0_0x0_0 0 ccbattMoment at start of unbraced segment:

Moment_dis "B" Equivalent uniform moment factors:

nz.C.2 0.09nz.C.2
Nch.end M1

z.FB ccbatt Nc.Rk
ny.C.2 0.09ny.C.2

Nch.end M1

y.FB ccbatt Nc.Rk

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Nch.end 53.99 kNNch.end
NEd

rCC
Mz.Ed.C.end

h0 Ach

2 Ieff

 maximum compression 
 force:
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<1.0
Nch.end M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.55

Evading in z-z:

Evading in y-y: <1.0
Nch.end M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.55

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):

<1.0
Nch.end M0

Nc.Rk

My.max.C M0

MycRk

Mz.ch Mz.shift M0

Mz.Rk.C
0.54

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Controll buil-up member: single C-profile (chords) at end panel of member:

<1.0
Nch.Ed M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.shift M1

Mz.Rk.C
0.5Evading in z-z:

Evading in y-y: <1.0

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 420
N

mm2
fu 480

N

mm2
M1 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Buckling about relevant axis in mid-span or en panel of 
built-up member

max Nch.Ed Nch.end M1

min y.FB ccbatt z.FB ccbatt TF ccbatt ccbatt Nc.Rk
0.18 <1.0

Controll buil-up member: single C-profile (chords) in mid-span of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.Ed M0

Nc.Rk

My.max.C M0

MycRk

Mz.shift M0

Mz.Rk.C
0.48 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.Ed M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.shift M1

Mz.Rk.C
0.49
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< 1,0

 Forces on 
 screws:

numbers of screws on one 
side of one PXKhscr 150 mm nc 2

Tbatt 29.22 kN F
Tbatt h0

2 hscr
F 16.11 kN

Fscew F2 Tbatt

nc

2

Fscew 21.75 kN = force on one screw
< 30 kN

 Forces on weld: welding high: hbatt.w 150 mm welding length: lbatt.w 2 40 mm welding t=: abatt.w 4 mm

batt.w
3 Tbatt h0

abatt.w hbatt.w
2 batt.w

Tbatt

lbatt.w abatt.w

V.batt.w batt.w
2 3 batt.w

2
V.batt.w 225.77

N

mm2
= stress in one weld

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 420
N

mm2
fu 480

N

mm2
M1 1.00

 Forces on battens: max shear flow in one batten:

Tbatt
VEd.max ccbatt

h0 rCC
Tbatt 29.22 kN

max moment in one batten:

Mbatt
Tbatt h0

2
Mbatt 2.42 kN m

w.batt 0.346
hbatt

tbatt

fyb

E
fvb.batt

1

3
fyb w.batt 0.83if

0.48
fyb

w.batt
0.83 w.batt 1.40if

0.67
fyb

w.batt
2 w.batt 1.40if

Vbbatt.Rd
hbatt tbatt fvb.batt

M0
Vbbatt.Rd 193.99 kN

Tbatt

Vbbatt.Rd
0.15 < 1,0

MRd.batt
fyb

M0

tbatt hbatt
2

6
MRd.batt 11.2 kN m

Mbatt

MRd.batt
0.22
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle:

Geometrie:

Zat žovací ší ka sloupku Lw= m
Rozpon L= m

Zatížení v trem: SN EN 1991-1-4 ()

Kategorie terénu: II. Oblasti s nízkou vegetací jako je tráva nebo izolované p ekážky (stromy, budovy)
Charakteristická hodnota rychlosti v tru:  vbo= m/s

Maximální dynamický tlak qp (z)= kN/m2

Sou initel vn jšího tlaku (tlak) Cpe= Sou initel vn jšího tlaku (sání) Cpe=
Zatížení v trem (tlak) we= kN/m2 Zatížení v trem (sání) we= kN/m2

Normové zatížení v trem (tlak) qn= kN/m Normové zatížení v trem (sání) qn= kN/m
Sou initel zatížení gw= Sou initel zatížení gw=

Výpo tové zatížení v trem (tlak) qd= kN/m Výpo tové zatížení v trem (sání) qd= kN/m

Charakteristika profilu:

Pr ez profilem = Profil = C250X4

Výška profilu h= mm Momentová únosnost My= kNm
Ší ka profilu b= mm Smyková únosnost Vwy= kN

Tlou ka t= mm Smyk v podpo e Rwy= kN
Mez kluzu oceli fu= MPa Efekt. moment setrva nosti Iyeff= mm4

Mez pevnosti oceli fb= MPa Moment setrva nosti Iy= mm4

Sou initelé materiálu:

Country = Czech
Únosnost pr ezu M0=

Únosnost p i vzp ru M1=
Únosnost oslabeného pr ezu M2=

Deformace:
Limit deformace 1/

Skute ný pom r

Kotvení do spodní stavby:
1) Kloubové kotvení 2) Vetknuté kotvení

edb žné posouzení:

Vetknutý sloup
Sání pro Cpe= Tlak pro Cpe=

Ohybový moment ve vetknutí
MSd=1/8.q.L2 MSd,s= kNm MSd,s= kNm My = kNm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE
Ohybový moment v poli
MSd=9/128.q.L2 MSd,s= kNm MSd,s= kNm My = kNm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE
Podporová reakce
R=5/8.q.L RSd,s= kN RSd,s= kN Ry = kN

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE
Deformace
w = q.L4/185.E.Iy wmax = mm wmax = mm wlim = mm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE

25.01.2022 Kamil Patrman Stanislav Tóth
SN EN

0.96 1.10

CZ1621 Hala Zator Lou ky u Zátoru

G. Štítové sloupy B1/1, 8 C1/1, 8

5.31
7.50

25.0
0.936

0.90 1.03
4.77 5.46
1.5 1.5

7.15 8.20

Dvojitý

250 60.48
100 208.46
4 85.15

480 18380000
420 19000000

1.00
1.00
1.25

250
257

Vetknuté kotvení

57.63 50.30 120.96

1.10 0.96

12.11 10.57 30.00

32.42 28.29 120.96

38.42 33.53 170.30
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shift of neutral axis for 
member in compression:

d0 12.5 mm MEd.2 58 kN mMoment_dis "B"
ncross 4-->VEd 39 kN

=Numbers of 
holes in ONE web 

NEd 43 kN

Moment z-zMEd.1.z 0 kN m

Moment y-y 
acting as suction

MEd.suc.1 33 kN m

Moment y-yMEd.1 29 kN m

 Stresses, global geometry and b uckling lengths:

torsion_plate_pillar "NO"ITT 42333.33 mm4

Torsional buckling single C-profile between battens.LT ccbatt

Distance flange bracings - LTB inner flange in compression for 
wind acting as suction

LLT.suc 1.0 L

Distance flange bracings - LTB outer flange in compression for 
wind acting as pressure

LLT ccwallZ

Flexural buckling axis z-z (= Distance between wall-Z-profile)Lz ccwallZ

Flexural buckling axis y-yLy 1.0 L

= Distance between wall-Z-profileccwallZ LLength of pillarL 7.5 m

 Buckling lengths:

Mz.Ed Mz.shiftMz.shift 0.19 kN mMz.shift eN NEd

eN 4.36 mm

Myy.cRk 2 MycRk
fyb 500

N

mm2

Agg 4.951 103 mm2Agg 2 Ag
hbatt 200 mm

M1 1.0tbatt 4 mmbbatt 200 mm
distance be- 
tween battens

ccbatt 1500 mmd 100 mm
M0 1.0t 5 mmc 39 mmb 100 mmh 250 mm

 Double gable pillar 
 B1/1, 8 C1/1, 8

izz 91.54 mmizz
Izz

Agg
iyy 97.26 mmiyy

Iyy

Agg
Wzz 2.77 105 mm3Wzz

Izz

b
d
2

Wyy.eff 3.75 105 mm3Wyy.eff 2 Weff.y.1
Ncc.Rk 1997.23 kN

Wyy 3.82 105 mm3Wyy 2 Wy
Ncc.Rk 2 Nc.Rk

Iyy 4.68 107 mm4Iyy 2 Iy
MycRk 93.75 kN msingle C: fu 550

N

mm2

Myy.cRk 187.5 kN mIzz 4.15 107 mm4Izz 2 Iz Ag e1
d
2

2
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C1.B 1.132For pillar with moment distribution according to picture "B":

Mcr.A 138.58 kN mMcr.A C1.A

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

C1.A 1.31

C1.A min 1.88 1.40 md.A 0.52 md.A
2 2.7md.A 0.5md.A

MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

For pillar with end moments: according to picture "A":

(no special wrap restraints at ends)kw.M.cr 1.0(hinged at ends)kM.cr 1.0LLT 7.5 mMoment_dis "B"

Procedure to calculate the elastic critical buckling moment Mcr, based on gross cross sectional properties, taking into account the loading conditions, real moment 
distribution and lateral restraints, is given neither in EN 1993-1-1 nor in EN 1993-1-3. Any appropriate calculation method can be used, here the procedure given in 
German ENV 1993-1-1 Annex F.

 Lateral-torsional buckling resistance for uniform member in bending EN 1993-1-3: 6.2.4 and EN 1993-1-1: 6.3.2:

Mb.Rd 84.58 kN mMb.Rd
LT Myy.cRk

M1

Desing buckling moment resistance double profile 
based on effective section modulus Weff.

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT 0.45LT min
1

LT LT
2

rLT
2

1Reduction buckling factor:

LT 1.46LT 0.5 1 LT rLT 0.2 rLT
2

LT 0.34rLT 1.25rLT
2 Weff.y.1 fyb

Mcr

Relative 
slenderness:

Mcr 120 kN mMcr Mcr.A Moment_dis "A"=if

Mcr.B Moment_dis "B"=if

 Elastic critical moment for lateral-torsional buckling 
based on gross cross sectional properties, taking into account the loading conditions, real 
moment distribution and lateral restraints for double C-section:

Mcr.B 119.75 kN mMcr.B C1.B

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

y.FBcc min
1

y.FB y.FB
2

r.y.FBcc
2

1y.FB 0.5 1 y r.y.FBcc 0.2 r.y.FBcc
2

y 0.21r.y.FBcc 1.08r.y.FBcc
Ly

iyy

2 Aeff

2 Ag

1

1
1 64.381

E
fyb

Imperfection factor   
relating to bucking curve a

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

 Flexural buckling resistance - axis y-y and z-z  EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Buckling curve for double C-section: EN 1993-1-3 table 6.3 about:
y-y: a EN1993-1-1,table 6.1:  =0,21 z-z: b EN1993-1-1,table 6.1:  =0,34

M1 1.00
fu 550

N

mm2
fyb 500

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

Nb.Rd.z.FBcc 1018.5 kNNb.Rd.z.FBcc
z.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: z-z

z.FB 1.31 z.FBcc 0.51z.FBcc min
1

z.FB z.FB
2

r.z.FBcc
2

1z.FB 0.5 1 z r.z.FBcc 0.2 r.z.FBcc
2

z 0.34r.z.FBcc 1.14r.z.FBcc
Lz

izz

2 Aeff

2 Ag

1

1
1 64.38

Imperfection factor   
relating to bucking curve b

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Nb.Rd.y.FBcc 1223.7 kNNb.Rd.y.FBcc
y.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: y-y

y.FB 1.17
y.FBcc 0.61
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nbatt
L

ccbatt
 of batten Shear stiffness EN 1993-1-1:6.4.3.1:(2)

effective  of built-up memberIeff 4.08 107 mm4Ieff 0.5 h0
2 Ach 2 CC Ich

Il.CC 4.15 107 mm4
rCC 2

CC 0.91CC 0 CC 150if

2
CC

75
75 CC 150if

1.0 CC 75if

EN 1993-1-1: table 6.8
Efficiency factor:

CC 81.94CC
Lz

i0.CC
i0.CC

Il.CC

2 Ach

 built-up memberIl.CC 0.5 h0
2 Ach 2 Ich

 of one chordIch Iz

Nch.Ed 24.88 kNNch.Ed
NEd

rCC

Mz.Ed.C h0 Ach Xd

2 Ieff

Xd 1 d 8 mmif

0 otherwise

Compression force in one member: EN 1993-1-1:6.4.1 (6) Compression force in built-up member taking accout to second order 
effects:

moment z-z without second order effects

Mz.Ed.C 0.67 kN mMz.Ed.C
NEd e0 Mz.Ed.

1
NEd M1

Ncr.CC

NEd M1

Sv

moment with second order 
effects

Mz.Ed. MEd.1.z

Maximum moment in middle of built-up member: EN 1993-1-1:6.4.1 (6):

Ncr.CC 1504.85 kNNcr.CC

2 E Ieff

Lz
2

Sv 6416 kNSv min
24 E Ich

ccbatt
2 1

2 Ich

nbatt Ib

h0

ccbatt

2 2 E Ich

ccbatt
2

effective critical force of built-up member:

Ib
tbatt hbatt

3

12
number of planes of lacingsnbatt 5

LT.suc min
1

LT.suc LT.suc
2

rLT.suc
2

1Reduction buckling factor:

LT.suc 1.46LT.suc 0.5 1 LT rLT.suc 0.2 rLT.suc
2

rLT.suc 1.25rLT.suc
2 Weff.y.1 fyb

Mcr.suc

Relative 
slenderness:

Mcr.suc 119.75 kN mMcr.suc C1.B

2 E Izz

kM.cr LLT.suc
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT.suc
2 G ITT

2 E Izz

0.5

For pillar when wind acting as suction (moment from line load):

M1 1.00
fu 550

N

mm2
fyb 500

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

distance centroids of chordsh0 167 mmh0 d 2 e1

: area of one chordAch Ag Effective second moment of area of battened built-up member:
1 64.38non-dimensional slenderness:

if
ccbatt

iz
70 "OK" "Shorter-cc.bat" "OK"

e0
L

500
bow imperfection:

 Check Uniform built-up member EN 1993-1-1: 6.4

Mb.Rd.suc 84.58 kN mMb.Rd.suc
LT.suc Myy.cRk

M1

Desing buckling moment resistance double profile 
for wind acting as suction

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT.suc 0.45
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kzz.2 min Cmz.2 1 0.6 r.z.FBcc nz.2 Cmz.2 1 0.6 nz.2 kzz.2 0.97 kyz.2 kzz.2

kyy.2.suc min Cmy.2.suc 1 0.6 r.y.FBcc ny.2 Cmy.2.suc 1 0.6 ny.2 kyy.2.suc 0.97

Izz.eff 2 Iz Ag e1
d
2

2
Aeff eN

d
2

2
Wzz.eff

Izz.eff

b
d
2

Izz.eff 3.88 107 mm4 Mzz.cRk Wzz.eff fyb

Wzz.eff 2.59 105 mm3

 Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):

NEd M0

2 Nc.Rk

max MEd.1 MEd.2 MEd.suc.1 M0

2 MycRk

Mz.Ed.C M0

Mzz.cRk
0.34 <1.0

 Double CC-profile: Combined M + N + V acc to EN 1993-1-3: 6.1.10

M_N_VEC 0 <1.0 VEd M1

2 Vbh.Rk.pillar
0.07 < 1.0 according to EN 1993-1-3: 6.1.10

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as pressure

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.46 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.73 <1.0

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as suction

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2.suc

MEd.suc.1 M1

LT.suc Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.42 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

MEd.suc.1 M1

LT.suc Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.44 <1.0

M0 1.00b 100 mm h 250 mm c 39 mm t 5 mm fyb 500
N

mm2
fu 550

N

mm2
M1 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3
md.A 0.5 m.B 0Moment distribution like shown on figure: Moment_dis "B"

h.2 0 s.2 0.5 md.z 0 h.2.z 0 md.suc 0 h.2.suc 0

Cmy.2 0.6 Cmy.2.suc 0.95 Cmz.2 0.95 CmLT.2 0.6

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FBcc Ncc.Rk
ny.2 0.04 nz.2

NEd M1

z.FBcc Ncc.Rk
nz.2 0.04

kyy.2 min Cmy.2 1 0.6 r.y.FBcc ny.2 Cmy.2 1 0.6 ny.2 kyy.2 0.61

kzy.2 max 1
0.05 r.z.FBcc

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy.2 0.99
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My.i x3_4 14.36 kN mx3_4 4.13 mx3_4
L ccbatt

2
3
4

ccbatt
Moment at 3/4-point of 
unbraced segment:

My.BB 14.5 kN m

My.BB My.i x1_2My.i x1_2 14.5 kN mx1_2 3.75 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

My.AB 14.36 kN m

My.AB My.i x1_4My.i x1_4 14.36 kN mx1_4 3.38 mx1_4
L ccbatt

2
1
4

ccbatt
Moment at quater point of 
unbraced segment:

My.i xi
qwind_pillar

2
L xi xi

2qwind_pillar
MEd.1 0.5 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.67
LT.C_A 0.89

My.max.C 29 kN m max moment y-y:Nch.Ed 24.88 kNchord force from above:Stresses on one member 
profile at mid-span from above:

LT.C 0.89LT.C LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment_dis "B"Moment distribution:
LT.C_B 0.67

LT.C_B 0.89LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

rLT.C_B 0.49rLT.C_B
Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

Relative 
slenderness:

Me.cr.C_B 384.7 kN mMe.cr.C_B CbB r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

CbB
12.5 MEd.1 0.5

2.5 MEd.1 0.5 3 My.AB 4 My.BB 3 My.CB

My.CB 14.36 kN m

My.CB My.i x3_4

x3_4 0.75 ccbattMoment at 3/4-point of unbraced segment:

My.BA 27.55 kN mMy.BA 0.5 My.Ed.ccbatt_A x1_2x1_2 0.5 ccbattMoment at centerline of unbraced segment:

My.AA 26.82 kN mMy.AA 0.5 My.Ed.ccbatt_A x1_4x1_4 0.25 ccbattMoment at quarter point of unbraced segment:
My.max.C 29 kN mMy.max.C max MEd.1 MEd.2 MEd.suc.1 0.5

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).
M1 1.00

fu 550
N

mm2
fyb 500

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

LT.C_A min
1

LT.C_A LT.C_A
2

rLT.C_A
2

1LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34rLT.C_A 0.48
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

Me.cr.C_A 398.8 kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 1074.55
N

mm2T
1

Ag r0
2

G IT

2 E I

ccbatt
2

ez 1295.74
N

mm2ez

2 E

1 ccbatt

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 28.27 kN mMy.CA 0.5 My.Ed.ccbatt_A x3_4
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kyz.C.2 kzz.C.2kzy.C.2 1kzy.C.2 max 1
0.05 r.z.FB ccbatt

Cmy.C.2 0.25
nz.C.2 1

0.05
CmLT.C.2 0.25

nz.C.2

kzz.C.2 1.01kzz.C.2 min Cmz.C.2 1 0.6 r.z.FB ccbatt nz.C.2 Cmz.C.2 1 0.6 nz.C.2r.z.FB ccbatt 0.56

kyy.C.2 1kyy.C.2 min Cmy.C.2 1 0.6 r.y.FB ccbatt ny.C.2 Cmy.C.2 1 0.6 ny.C.2r.y.FB ccbatt 0.22

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Cmz.C.2 1Cmy.C.2 CmLT.C.2CmLT.C.2 0.998CmLT.C.2 max 0.6 0.4 m.C.A 0.4 Moment_dis "A"=if

0.95 0.05 h.C.2 Moment_dis "B"=if

range for model "B"m.C.B 1h.C.2 0.96h.C.2
My.B0

My.BB

My.B0 13.92 kN m

My.B0 My.i x0_0My.i x0_0 13.92 kN mx0_0 3 mx0_0
L ccbatt

2
0 ccbatt

Moment at start of 
unbraced segment:

Nb.Rk.TF ccbatt ccbatt 821.9 kNTF ccbatt ccbatt 0.82ccbatt 1.5 m
Resistance buckling mode  -torsional or torsional-flexural

Nb.Rk.z.FB ccbatt 856.42 kNz.FB ccbatt 0.86ccbatt 1.5 m
Resistance buckling mode  flexural buckling-: z-z

Nb.Rk.y.FB ccbatt 993.25 kNy.FB ccbatt 0.99ccbatt 1.5 m
Resistance buckling mode  flexural buckling-: y-y

Mz.Rk.C 26.77 kN mMz.Rk.C min Mz1cRk Mz2cRk
Buckling resistance moment z-z
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

My.Rk.C 83.16 kN mLT.C 0.89My.Rk.C LT.C MycRk
Buckling moment resistance y-y
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

Nch.end 23.49 kNMz.shift 0.1 kN mMz.shift eN Nch.endMz.ch 0.11 kN mMy.max.C 29 kN m

 Controll single C-profile between battens:

Mz.Ed.C.end 0.39 kN mMz.Ed.C.end Mz.Ed.C sin
ccbatt

L
moment due to bow 
imperfection at end of panel

maximum chord force 
at batten (end):

Mz.ch 0.11 kN m maximum moment z-z:Mz.ch
VEd.max

rCC

ccbatt

2
Chord at end panel: 
"corner" moment:

<< 1,0 The shear force is negligible
Vch

Vbb.Rd
5.106 10 4Vbb.Rd 274.24 kN

Vch 0.14 kNVch
VEd.max

rCC
VEd.max 0.28 kNVEd.max

Mz.Ed.C

L
rCC 2Chord at end panel: 

highest shear force:

M1 1.00
fu 550

N

mm2
fyb 500

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

My.BB 14.5 kN m

My.BB My.i x1_2My.i x1_2 14.5 kN mx1_2 3.75 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

range for model "A"m.C.A 0.9m.C.A
My.A0

MEd.1 0.5 MEd.1 MEd.2if

MEd.2 0.5 MEd.1 MEd.2if

My.max.C 29 kN mMoment at end of unbraced segment:

My.A0 26.1 kN mMy.A0 0.5 My.Ed.ccbatt_A x0_0x0_0 0 ccbattMoment at start of unbraced segment:

Moment_dis "B" Equivalent uniform moment factors:

nz.C.2 0.03nz.C.2
Nch.end M1

z.FB ccbatt Nc.Rk
ny.C.2 0.02ny.C.2

Nch.end M1

y.FB ccbatt Nc.Rk

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Nch.end 23.49 kNNch.end
NEd

rCC
Mz.Ed.C.end

h0 Ach

2 Ieff

 maximum compression 
 force:
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<1.0
Nch.end M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.38

Evading in z-z:

Evading in y-y: <1.0
Nch.end M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.38

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):

<1.0
Nch.end M0

Nc.Rk

My.max.C M0

MycRk

Mz.ch Mz.shift M0

Mz.Rk.C
0.34

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Controll buil-up member: single C-profile (chords) at end panel of member:

<1.0
Nch.Ed M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.shift M1

Mz.Rk.C
0.38Evading in z-z:

Evading in y-y: <1.0

M0 1.00b 100 mm h 250 mm c 39 mm t 5 mm fyb 500
N

mm2
fu 550

N

mm2
M1 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Buckling about relevant axis in mid-span or en panel of 
built-up member

max Nch.Ed Nch.end M1

min y.FB ccbatt z.FB ccbatt TF ccbatt ccbatt Nc.Rk
0.03 <1.0

Controll buil-up member: single C-profile (chords) in mid-span of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.Ed M0

Nc.Rk

My.max.C M0

MycRk

Mz.shift M0

Mz.Rk.C
0.34 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.Ed M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.shift M1

Mz.Rk.C
0.38
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< 1,0

 Forces on 
 screws:

numbers of screws on one 
side of one PXKhscr 150 mm nc 2

Tbatt 1.26 kN F
Tbatt h0

2 hscr
F 0.7 kN

Fscew F2 Tbatt

nc

2

Fscew 0.94 kN = force on one screw
< 30 kN

 Forces on weld: welding high: hbatt.w 150 mm welding length: lbatt.w 2 40 mm welding t=: abatt.w 4 mm

batt.w
3 Tbatt h0

abatt.w hbatt.w
2 batt.w

Tbatt

lbatt.w abatt.w

V.batt.w batt.w
2 3 batt.w

2
V.batt.w 9.77

N

mm2
= stress in one weld

M0 1.00b 100 mm h 250 mm c 39 mm t 5 mm fyb 500
N

mm2
fu 550

N

mm2
M1 1.00

 Forces on battens: max shear flow in one batten:

Tbatt
VEd.max ccbatt

h0 rCC
Tbatt 1.26 kN

max moment in one batten:

Mbatt
Tbatt h0

2
Mbatt 0.11 kN m

w.batt 0.346
hbatt

tbatt

fyb

E
fvb.batt

1

3
fyb w.batt 0.83if

0.48
fyb

w.batt
0.83 w.batt 1.40if

0.67
fyb

w.batt
2 w.batt 1.40if

Vbbatt.Rd
hbatt tbatt fvb.batt

M0
Vbbatt.Rd 227.45 kN

Tbatt

Vbbatt.Rd
0.01 < 1,0

MRd.batt
fyb

M0

tbatt hbatt
2

6
MRd.batt 13.33 kN m

Mbatt

MRd.batt
0.01
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Aplikace
PROFIS kotvy 1.8.0
http://www.hilti.com/

Firma: LLENTAB
Vypracoval: Kamil Patrman
Adresa: 
Telefon/Fax: - / -
E-mail: kamil.patrman@llentab.cz

Strana 1 z 1
Zákazník: Hala Zátor
Projekt: CZ1621
Kontaktní osoba: 
Datum: - / 04.02.2022

Poznámky:

Vložené údaje p ekontrolujte jestli odpovídají skute ným podmínkám a zám ru, pro které je chcete použít. 

ProfIS Anchor ( c ) 2003 Hil ti AG, FL-9494 Schaan   Hi lti je registrovaná obchodní zna ka Hilti AG, Schaan

Typ a rozm r kotvy: HIT-RE 500 + HAS-E (8.8)-M27
Efektivní hloubka kotvení: hef= 240 mm; sou initel hloubky osazení = 1.800
Materiál: 8.8
Certfikát:
Platnost: - / -
Zkouška: Návrh podle SOFA - po ETAG zkoušce
Distan ní montáž: s upevn ní na povrchu; pln  podlití (kotevní deska); eb = 50 mm; t = 20 mm
Kotevní deska: S355 (ST52); ; lx x ly x t = 320 x 460 x 20 mm
Základní materiál: netrhlinový Beton C20/25, fcc = 25.00 N/mm ; h = 10000 mm
Výztuž: vzdálenost výztuže >= 150 mm

s okrajovou podélnou výztuží d >= 12 mm + uzav ená výztuž t mínkového typu s <=  100 mm
Geometrie [mm] Zatížení [kN]

dorys

330 330200

30
5

30
5

35
0

1 2

3 4 x

y Výslené zatížení [kN, kNm]

Posouzení/Úrove  (Upravené p ípady)

Zatížení Zkouška
Výpo tová hodnota [kN]

Zatížení Kapacita
Využití [%]

StatusN/ V

Tah Betonový kužel 151.37 324.89 47 / - OK
Smyk Únosnost oceli

(distan ní montáž)  
9.10 21.29 - / 43 OK

Zatížení StatusN V Využití N,V[%]
Interakce 0.466 0.428 1.5 60 OK

Upozorn ní
i použití HILTI dynamického setu se smykové zatížení distribuuje do kotev rovnom rn

Za kompaktibilitu se sou asnými normami (nap .EC3) zodpovídá uživatel
edpokládá se suchá díra a standardní vy išt ní! Vliv teploty je zanedbán!

Toto je nestandardní výška upevn ní. Prosím kontaktuje poradce Hilti a zjist te možnost dodání.

Upevn ní je bezpe né!
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 

J. 
ást konstrukce: FR1 Rám standard 

 
 
 
 
Poznámky: 
Zat žovací ší ka rámu Lw=7m. 
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - Cases: 101 (Self weight frame)

View - Cases: 101 (Self weight frame) 1

Combinations

 - Cases:  10 11 20 30to32 40to42 50 90to93  

Combinations Name Analysis type
Combi
nation 

type
Case nature

10 Snow Nonlin. Combinat ULS snow
11 Snow 0.5 right Nonlin. Combinat ULS snow
20 Wind Cpe max Nonlin. Combinat ULS wind
30 Snow + reduced Nonlin. Combinat ULS snow
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

Combinations Name Analysis type
Combi
nation 

type
Case nature

31 Snow 0.5 left + r Nonlin. Combinat ULS snow
32 Snow 0.5 right + Nonlin. Combinat ULS snow
40 Wind Cpe min + Nonlin. Combinat ULS snow
41 Wind Cpe min + Nonlin. Combinat ULS snow
42 Wind Cpe min + Nonlin. Combinat ULS snow
50 Wind Cpe max fr Nonlin. Combinat ULS snow
90 SLS Characterist Nonlin. Combinat ULS snow
91 SLS Characterist Nonlin. Combinat ULS snow
92 SLS Characterist Nonlin. Combinat ULS snow
93 SLS Characterist Nonlin. Combinat ULS snow

Combinations Definition

10 (101+102+104)*1.35+(201+202)*1.50
11 (101+102+104)*1.35+201*1.50+202*0.75
20 (101+102)*1.00+(300+321)*1.50
30 (101+102+104)*1.35+(201+202)*1.50+(301+320)*
31 (101+102+104)*1.35+201*0.75+202*1.50+(301+3
32 (101+102+104)*1.35+201*1.50+202*0.75+(301+3
40 (101+102+104)*1.35+(201+202)*0.75+(301+320)*
41 (101+102+104)*1.35+201*0.38+202*0.75+(301+3
42 (101+102+104)*1.35+201*0.75+202*0.38+(301+3
50 (101+102)*1.00+(310+321)*1.50
90 (101+102+104+201+202)*1.00
91 (101+102+300+321)*1.00
92 (101+102+201+202)*1.00+(301+320)*0.60
93 (101+102+301+320)*1.00+(201+202)*0.50

View - Cases: 102 (Self weight roof)
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kamilpat
Textová bublina
FZ=7x0.16x1.5



 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - Cases: 104 (Inst load roof)

View - Cases: 201 (Snow Load left)
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kamilpat
Textová bublina
FZ=7x0.1x1.5

kamilpat
Textová bublina
FZ=7x1,2x1.5



 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - Cases: 202 (Snow Load right)

View - Cases: 300 (Wind Load Cpe max)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - Cases: 301 (Wind Load Cpe min)

View - Cases: 310 (Wind Gabel Cpe max)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - Cases: 320 (Int. Wind Cpi max)

View - Cases: 321 (Int. Wind Cpi min)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - FX; Cases: 10 11 20 30to32 40to42 50 90to93

View - MY; Cases: 10 11 20 30to32 40to42 50 90to93
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - FZ; Cases: 10 11 20 30to32 40to42 50 90to93

View - Deformation; Cases: 90to93
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kamilpat
Psací stroj
dlimZ=14670/250=58mm
VYHOVUJE
dlimX=6180/150=41mm
VYHOVUJE



 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1.rtd                       
Llentab AB Sweden Project: CZ1621 FR1                                 

View - Reaction forces(kN);Reaction moments(kN*m); Cases: 90to93
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Vazník FR1 diagonály 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 14:17:22 
Importováno ze souboru: CZ1621 FR1.rtd 
 
:  
 
 Diagonály 
 57 66 % Spoj: St ih 30 Snow + reduced wind Cpe min 
 
 
 
Parametry posouzení prvk :  
 

Typ Popis L_y Koef. 
L_y,k
oef 

ivk
a Y L_z Koef. 

L_z,k
oef 

ivk
a Z L_ft L_t 

Tenko
st. 

Bottom Bottom beam 6.0m 6 False 1 b 0.7 True 1 b True True True 
Strut Strut 2 screw 1 True 1 b 0.7 True 1 b True False True 
Top Top beam 1 True 1 b 0.7 True 1 b True True True 
Other Simple member 1 True 0 auto 1 True 0 auto False False False 
Strut Strut 1 screw 1 True 1 b 0.7 True 1 b True False True 
Other Frame distributed 0.33 False 1 b 0.5 True 1 b True False True 
Top Top beam SPH 0.33 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 1.5m 1.5 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 3.0m 3 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 4.5m 4.5 False 1 b 0.7 True 1 b True True True 

 
 
Materiál:  
 

Prve
k Typ Member type Profil 

Délka 
[m] Materiál 

Hmotno
st [kg] A [m²] 

A_eff 
[m²] 

Komb. 
N_Ed 

1 Strut Strut 2 screw C 100x85x5 1.762 HX500LAD 11.45 1580 1580 30 
2 Strut Strut 2 screw C 100x85x5 1.761 HX500LAD 11.45 1580 1580 30 
8 Strut Strut 2 screw C 100x77x3 1.134 S350GD 6.21 840 840 32 
9 Strut Strut 2 screw C 100x77x3 1.134 S350GD 6.21 840 840 31 
14 Strut Strut 1 screw C 100x75x2 1.475 S350GD 4.14 552 552 42 
15 Strut Strut 1 screw C 100x75x2 1.475 S350GD 4.14 552 472.35 32 
20 Strut Strut 1 screw C 100x75x2 1.059 S350GD 4.14 552 472.35 42 
21 Strut Strut 1 screw C 100x75x2 1.059 S350GD 4.14 552 552 32 
26 Strut Strut 2 screw C 100x77x3 1.274 S350GD 6.21 840 840 10 
27 Strut Strut 2 screw C 100x77x3 1.271 S350GD 6.21 840 840 30 
32 Strut Strut 2 screw C 100x77x3 0.898 S350GD 6.21 840 840 10 
33 Strut Strut 2 screw C 100x77x3 0.899 S350GD 6.21 840 840 30 
38 Strut Strut 2 screw C 100x82x4 1.123 HX420LAD 8.99 1166.8 1166.8 30 
39 Strut Strut 2 screw C 100x82x4 1.122 HX420LAD 8.99 1166.8 1166.8 30 
44 Strut Strut 2 screw C 100x82x4 0.776 HX420LAD 8.99 1166.8 1166.8 30 
45 Strut Strut 2 screw C 100x82x4 0.775 HX420LAD 8.99 1166.8 1166.8 30 
50 Strut Strut 2 screw C 100x82x4 0.945 HX420LAD 8.99 1166.8 1166.8 30 
51 Strut Strut 2 screw C 100x82x4 0.95 HX420LAD 8.99 1166.8 1166.8 30 
56 Strut Strut 2 screw C 100x85x5 0.671 HX500LAD 11.45 1580 1580 30 
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57 Strut Strut 2 screw C 100x85x5 0.668 HX500LAD 11.45 1580 1580 30 
 
 
Profily:  
 

Prve
k Profil 

N_c 
[%] 

N_t 
[%] 

NcM
z [%] 

NcM
z2 
[%] 

V_y 
[%] 

N_t 
[%] 

N_b 
[%] 

NyMy
Mz [%] 

NzMy
Mz [%] 

Profil 
[%] Rozh. profil 

Komb. 
N_Ed 

1 C 100x85x5 0 10 10 10 0 0 0 0 0 10 Prostý tah 30 
2 C 100x85x5 0 12 12 11 0 0 0 0 0 12 Prostý tah 30 
8 C 100x77x3 15 0 0 0 0 13 19 0 0 19 Vzp r 32 
9 C 100x77x3 10 0 0 0 0 13 13 0 0 13 Štíhlost 31 
14 C 100x75x2 0 12 12 12 0 0 0 0 0 12 Prostý tah 42 
15 C 100x75x2 9 0 9 8 0 17 12 10 10 12 Štíhlost 32 
20 C 100x75x2 11 0 11 10 0 12 13 12 12 13 Vzp r 42 
21 C 100x75x2 0 6 7 6 0 0 0 0 0 7 Tah a ohyb 32 
26 C 100x77x3 13 0 0 0 0 15 17 0 0 17 Vzp r 10 
27 C 100x77x3 16 0 0 0 0 15 22 0 0 22 Vzp r 30 
32 C 100x77x3 0 11 11 11 0 0 0 0 0 11 Prostý tah 10 
33 C 100x77x3 0 15 15 14 0 0 0 0 0 15 Prostý tah 30 
38 C 100x82x4 21 0 0 0 0 13 27 0 0 27 Vzp r 30 
39 C 100x82x4 25 0 0 0 1 13 32 0 0 32 Vzp r 30 
44 C 100x82x4 0 18 19 18 1 0 0 0 0 19 Tah a ohyb 30 
45 C 100x82x4 0 21 22 21 1 0 0 0 0 22 Tah a ohyb 30 
50 C 100x82x4 43 0 0 0 1 12 52 0 0 52 Vzp r 30 
51 C 100x82x4 48 0 0 0 1 12 58 0 0 58 Vzp r 30 
56 C 100x85x5 0 31 31 31 1 0 0 0 0 31 Prostý tah 30 
57 C 100x85x5 0 35 35 35 1 0 0 0 0 35 Prostý tah 30 

 
 
Spoje:  
 

Prve
k Profil Spoj 

N_t,Ed 
[kN] 

N_c,Ed 
[kN] 

F_v 
[%] 

F_b,c 
[%] 

F_b,t 
[%] 

F_n 
[%] 

V_eff 
[%] 

Spoj 
[%] Rozh. spoj 

1 C 100x85x5 C54 -79.74 35.57 46 13 30 16 31 46 St ih 
2 C 100x85x5 C54 -95.8 25.83 55 10 36 19 37 55 St ih 
8 C 100x77x3 C36v2 -17.24 43.61 17 26 12 9 11 26 Otla ení 
9 C 100x77x3 C36v2 -20.16 30.28 12 18 14 10 13 18 Otla ení 
14 C 100x75x2 C26v2 -24.23 7.89 9 7 25 19 23 25 Otla ení 
15 C 100x75x2 C26v2 -6.45 14.09 5 13 7 5 6 13 Otla ení 
20 C 100x75x2 C24v2 -5.44 17.64 10 22 7 4 6 22 Otla ení 
21 C 100x75x2 C24v2 -13 2.96 7 4 16 10 15 16 Otla ení 
26 C 100x77x3 C36v2 -19.05 36.79 14 22 13 10 12 22 Otla ení 
27 C 100x77x3 C36v2 -9.63 48.15 18 29 7 5 6 29 Otla ení 
32 C 100x77x3 C36v2 -34.99 17.13 13 10 24 18 22 24 Otla ení 
33 C 100x77x3 C36v2 -45.42 9.28 17 6 31 23 29 31 Otla ení 
38 C 100x82x4 C46v2 -37.85 104.34 40 42 17 11 15 42 Otla ení 
39 C 100x82x4 C46v2 -35.88 121.84 47 49 16 11 14 49 Otla ení 
44 C 100x82x4 C46v2 -95.41 33.56 37 14 43 28 38 43 Otla ení 

45 C 100x82x4 C46v2 
-

110.94 32.38 43 13 50 33 44 50 Otla ení 

50 C 100x82x4 
C410v

2 -75.9 212.44 49 54 21 23 21 54 Otla ení 

107



       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Jaroslav Kosinka SN EN 
 

51 C 100x82x4 
C410v

2 -75.9 233.91 54 60 21 23 21 60 Otla ení 

56 C 100x85x5 
C510v

2 
-

257.07 93.53 59 16 49 51 49 59 St ih 

57 C 100x85x5 
C510v

2 
-

285.28 91.99 66 16 54 57 55 66 St ih 
 
 
Souhrn:  
 

Prve
k Member type Profil Materiál 

Komb. 
N_Ed 

Profil 
[%] 

Spoj 
[%] Vyhodnoceni Posouzení 

1 Strut 2 screw C 100x85x5 HX500LAD 30 10 46 St ih Vyhovuje 
2 Strut 2 screw C 100x85x5 HX500LAD 30 12 55 St ih Vyhovuje 
8 Strut 2 screw C 100x77x3 S350GD 32 19 26 Otla ení Vyhovuje 
9 Strut 2 screw C 100x77x3 S350GD 31 13 18 Otla ení Vyhovuje 
14 Strut 1 screw C 100x75x2 S350GD 42 12 25 Otla ení Vyhovuje 
15 Strut 1 screw C 100x75x2 S350GD 32 12 13 Otla ení Vyhovuje 
20 Strut 1 screw C 100x75x2 S350GD 42 13 22 Otla ení Vyhovuje 
21 Strut 1 screw C 100x75x2 S350GD 32 7 16 Otla ení Vyhovuje 
26 Strut 2 screw C 100x77x3 S350GD 10 17 22 Otla ení Vyhovuje 
27 Strut 2 screw C 100x77x3 S350GD 30 22 29 Otla ení Vyhovuje 
32 Strut 2 screw C 100x77x3 S350GD 10 11 24 Otla ení Vyhovuje 
33 Strut 2 screw C 100x77x3 S350GD 30 15 31 Otla ení Vyhovuje 
38 Strut 2 screw C 100x82x4 HX420LAD 30 27 42 Otla ení Vyhovuje 
39 Strut 2 screw C 100x82x4 HX420LAD 30 32 49 Otla ení Vyhovuje 
44 Strut 2 screw C 100x82x4 HX420LAD 30 19 43 Otla ení Vyhovuje 
45 Strut 2 screw C 100x82x4 HX420LAD 30 22 50 Otla ení Vyhovuje 
50 Strut 2 screw C 100x82x4 HX420LAD 30 52 54 Otla ení Vyhovuje 
51 Strut 2 screw C 100x82x4 HX420LAD 30 58 60 Otla ení Vyhovuje 
56 Strut 2 screw C 100x85x5 HX500LAD 30 31 59 St ih Vyhovuje 
57 Strut 2 screw C 100x85x5 HX500LAD 30 35 66 St ih Vyhovuje 
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Vazník FR1 horní pás 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 14:17:22 
Importováno ze souboru: CZ1621 FR1.rtd 
 
   
 
 Horní pas 
 16 62 % Profil: Vzp r 30 Snow + reduced wind Cpe min 
 
 
Parametry posouzení prvk :  
 

Typ Popis L_y Koef. 
L_y,k
oef 

ivk
a Y L_z Koef. 

L_z,k
oef 

ivk
a Z L_ft L_t 

Tenko
st. 

Bottom Bottom beam 6.0m 6 False 1 b 0.7 True 1 b True True True 
Strut Strut 2 screw 1 True 1 b 0.7 True 1 b True False True 
Top Top beam 1 True 1 b 0.7 True 1 b True True True 
Other Simple member 1 True 0 auto 1 True 0 auto False False False 
Strut Strut 1 screw 1 True 1 b 0.7 True 1 b True False True 
Other Frame distributed 0.33 False 1 b 0.5 True 1 b True False True 
Top Top beam SPH 0.33 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 1.5m 1.5 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 3.0m 3 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 4.5m 4.5 False 1 b 0.7 True 1 b True True True 

 
 
Materiál:  
 

Prve
k Typ Member type Profil 

Délka 
[m] Materiál 

Hmotno
st [kg] A [m²] 

A_eff 
[m²] 

Komb. 
N_Ed 

4 Top Top beam H 112x120x5 1.422 HX500LAD 15.39 2090 2090 30 
5 Top Top beam H 112x120x5 1.422 HX500LAD 15.39 2090 2090 30 
12 Top Top beam H 112x120x5 0.077 HX500LAD 15.39 2090 2090 30 
13 Top Top beam H 112x120x5 0.077 HX500LAD 15.39 2090 2090 30 
16 Top Top beam H 112x120x5 1.521 HX500LAD 15.39 2090 2090 30 
17 Top Top beam H 112x120x5 1.521 HX500LAD 15.39 2090 2090 30 
24 Top Top beam H 112x120x5 0.082 HX500LAD 15.39 2090 2090 30 
25 Top Top beam H 112x120x5 0.082 HX500LAD 15.39 2090 2090 30 
28 Top Top beam H 112x120x5 1.47 HX500LAD 15.39 2090 2090 30 
29 Top Top beam H 112x120x5 1.47 HX500LAD 15.39 2090 2090 30 
36 Top Top beam H 112x120x5 0.105 HX500LAD 15.39 2090 2090 30 
37 Top Top beam H 112x120x5 0.104 HX500LAD 15.39 2090 2090 30 
40 Top Top beam H 112x120x5 1.478 HX500LAD 15.39 2090 2090 30 
41 Top Top beam H 112x120x5 1.478 HX500LAD 15.39 2090 2090 10 
48 Top Top beam H 112x120x5 0.083 HX500LAD 15.39 2090 2090 30 
49 Top Top beam H 112x120x5 0.079 HX500LAD 15.39 2090 2090 30 
52 Top Top beam H 112x120x5 1.445 HX500LAD 15.39 2090 2090 20 
53 Top Top beam H 112x120x5 1.45 HX500LAD 15.39 2090 2090 40 
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Profily:  
 

Prve
k Profil 

N_c 
[%] 

N_t 
[%] 

NcM
z [%] 

NcM
z2 
[%] 

V_y 
[%] 

N_t 
[%] 

N_b 
[%] 

NyMy
Mz [%] 

NzMy
Mz [%] 

Profil 
[%] Rozh. profil 

Komb. 
N_Ed 

4 H 112x120x5 28 0 29 28 1 13 57 36 35 57 Vzp r 30 
5 H 112x120x5 28 0 29 26 0 13 55 35 34 55 Vzp r 30 
12 H 112x120x5 29 0 35 22 3 1 30 34 34 35 Tlak a ohyb 30 
13 H 112x120x5 28 0 32 23 0 1 29 32 32 32 Tlak a ohyb 30 
16 H 112x120x5 30 0 33 26 0 13 62 38 37 62 Vzp r 30 
17 H 112x120x5 28 0 32 23 0 13 58 35 34 58 Vzp r 30 

24 H 112x120x5 31 0 33 29 5 1 31 35 35 35 
Vzp r za 
ohybu 30 

25 H 112x120x5 28 0 32 24 8 1 29 32 32 32 Tlak a ohyb 30 
28 H 112x120x5 28 0 35 21 1 13 59 38 37 59 Vzp r 30 
29 H 112x120x5 25 0 33 16 1 13 52 35 34 52 Vzp r 30 
36 H 112x120x5 27 0 34 19 8 1 28 33 33 34 Tlak a ohyb 30 
37 H 112x120x5 23 0 31 15 11 1 24 30 30 31 Tlak a ohyb 30 
40 H 112x120x5 20 0 33 4 2 13 41 34 34 41 Vzp r 30 
41 H 112x120x5 15 0 27 1 2 13 31 28 27 31 Vzp r 10 
48 H 112x120x5 15 0 21 10 30 1 16 28 28 30 Smyk 30 
49 H 112x120x5 9 0 18 1 33 1 9 21 21 33 Smyk 30 
52 H 112x120x5 7 0 0 0 0 13 14 0 0 14 Vzp r 20 
53 H 112x120x5 0 11 19 4 0 0 0 0 0 19 Tah a ohyb 40 

 
 
Spoje:  
 

Prve
k Profil Spoj 

N_t,Ed 
[kN] 

N_c,Ed 
[kN] 

F_v 
[%] 

F_b,c 
[%] 

F_b,t 
[%] 

F_n 
[%] 

V_eff 
[%] 

Spoj 
[%] Rozh. spoj 

4 H 112x120x5 HH06 -93.51 303.07 58 45 14 12 0 58 St ih 
5 H 112x120x5 HH06 -93.53 294.41 56 43 14 12 0 56 St ih 
12 H 112x120x5 X02 -92.95 308.97 0 0 0 12 0 12 Osl.pr ez 
13 H 112x120x5 X02 -92.97 300.46 0 0 0 12 0 12 Osl.pr ez 
16 H 112x120x5 X02 -98.09 318.81 0 0 0 13 0 13 Osl.pr ez 
17 H 112x120x5 X02 -97.9 298.12 0 0 0 13 0 13 Osl.pr ez 
24 H 112x120x5 X02 -99.74 328.38 0 0 0 13 0 13 Osl.pr ez 
25 H 112x120x5 X02 -99.48 303.37 0 0 0 13 0 13 Osl.pr ez 
28 H 112x120x5 X02 -91.72 303.22 0 0 0 12 0 12 Osl.pr ez 
29 H 112x120x5 X02 -97.79 266.59 0 0 0 13 0 13 Osl.pr ez 
36 H 112x120x5 X02 -87.53 296.3 0 0 0 11 0 11 Osl.pr ez 
37 H 112x120x5 X02 -97.25 253.84 0 0 0 13 0 13 Osl.pr ez 
40 H 112x120x5 X02 -57.66 210.47 0 0 0 8 0 8 Osl.pr ez 
41 H 112x120x5 X02 -83.56 159.04 0 0 0 11 0 11 Osl.pr ez 
48 H 112x120x5 X02 -38.63 162.11 0 0 0 5 0 5 Osl.pr ez 
49 H 112x120x5 X02 -74.9 113.54 0 0 0 10 0 10 Osl.pr ez 
52 H 112x120x5 HC06 -57.38 71.44 14 12 10 8 0 14 St ih 
53 H 112x120x5 HC06 -120.97 28.44 23 5 20 16 0 23 St ih 

 
 
Souhrn:  
 

Prve Member type Profil Materiál Komb. Profil Spoj Vyhodnoceni Posouzení 
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k N_Ed [%] [%] 

4 Top beam H 112x120x5 HX500LAD 30 57 58 St ih Vyhovuje 
5 Top beam H 112x120x5 HX500LAD 30 55 56 St ih Vyhovuje 
12 Top beam H 112x120x5 HX500LAD 30 35 12 Tlak a ohyb Vyhovuje 
13 Top beam H 112x120x5 HX500LAD 30 32 12 Tlak a ohyb Vyhovuje 
16 Top beam H 112x120x5 HX500LAD 30 62 13 Vzp r Vyhovuje 
17 Top beam H 112x120x5 HX500LAD 30 58 13 Vzp r Vyhovuje 
24 Top beam H 112x120x5 HX500LAD 30 35 13 Vzp r za ohybu Vyhovuje 
25 Top beam H 112x120x5 HX500LAD 30 32 13 Tlak a ohyb Vyhovuje 
28 Top beam H 112x120x5 HX500LAD 30 59 12 Vzp r Vyhovuje 
29 Top beam H 112x120x5 HX500LAD 30 52 13 Vzp r Vyhovuje 
36 Top beam H 112x120x5 HX500LAD 30 34 11 Tlak a ohyb Vyhovuje 
37 Top beam H 112x120x5 HX500LAD 30 31 13 Tlak a ohyb Vyhovuje 
40 Top beam H 112x120x5 HX500LAD 30 41 8 Vzp r Vyhovuje 
41 Top beam H 112x120x5 HX500LAD 10 31 11 Vzp r Vyhovuje 
48 Top beam H 112x120x5 HX500LAD 30 30 5 Smyk Vyhovuje 
49 Top beam H 112x120x5 HX500LAD 30 33 10 Smyk Vyhovuje 
52 Top beam H 112x120x5 HX500LAD 20 14 14 St ih Vyhovuje 
53 Top beam H 112x120x5 HX500LAD 40 19 23 St ih Vyhovuje 
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Vazník FR1 dolní pás 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 14:17:22 
Importováno ze souboru: CZ1621 FR1.rtd 
 
  
 
 Dolní pas 
 59 81 % Profil: Vzp r za ohybu 30 Snow + reduced wind Cpe min 
 
    
 
Parametry posouzení prvk :  
 

Typ Popis L_y Koef. 
L_y,k
oef 

ivk
a Y L_z Koef. 

L_z,k
oef 

ivk
a Z L_ft L_t 

Tenko
st. 

Bottom Bottom beam 6.0m 6 False 1 b 0.7 True 1 b True True True 
Strut Strut 2 screw 1 True 1 b 0.7 True 1 b True False True 
Top Top beam 1 True 1 b 0.7 True 1 b True True True 
Other Simple member 1 True 0 auto 1 True 0 auto False False False 
Strut Strut 1 screw 1 True 1 b 0.7 True 1 b True False True 
Other Frame distributed 0.33 False 1 b 0.5 True 1 b True False True 
Top Top beam SPH 0.33 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 1.5m 1.5 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 3.0m 3 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 4.5m 4.5 False 1 b 0.7 True 1 b True True True 

 
 
Materiál:  
 

Prve
k Typ Member type Profil 

Délka 
[m] Materiál 

Hmotno
st [kg] A [m²] 

A_eff 
[m²] 

Komb. 
N_Ed 

3 Bottom Bottom beam 4.5m H 112x120x5 1.872 HX500LAD 15.39 2090 2090 30 
6 Bottom Bottom beam 4.5m H 112x120x5 0.096 HX500LAD 15.39 2090 2090 30 
7 Bottom Bottom beam 4.5m H 112x120x5 0.1 HX500LAD 15.39 2090 2090 30 
10 Bottom Bottom beam 6.0m H 112x120x5 1.16 HX500LAD 15.39 2090 2090 30 
11 Bottom Bottom beam 3.0m H 112x120x5 1.155 HX500LAD 15.39 2090 2090 30 
18 Bottom Bottom beam 4.5m H 112x120x5 0.062 HX500LAD 15.39 2090 2090 30 
19 Bottom Bottom beam 4.5m H 112x120x5 0.061 HX500LAD 15.39 2090 2090 30 
22 Bottom Bottom beam 4.5m H 112x120x5 1.44 HX500LAD 15.39 2090 2090 30 
23 Bottom Bottom beam 3.0m H 112x120x5 1.436 HX500LAD 15.39 2090 2090 30 
30 Bottom Bottom beam 4.5m H 112x120x5 0.108 HX500LAD 15.39 2090 2090 30 
31 Bottom Bottom beam 4.5m H 112x120x5 0.111 HX500LAD 15.39 2090 2090 30 
34 Bottom Bottom beam 4.5m H 112x120x5 1.426 HX500LAD 15.39 2090 2090 30 
35 Bottom Bottom beam 3.0m H 112x120x5 1.419 HX500LAD 15.39 2090 2090 30 
42 Bottom Bottom beam 4.5m H 112x120x5 0.105 HX500LAD 15.39 2090 2090 30 
43 Bottom Bottom beam 4.5m H 112x120x5 0.106 HX500LAD 15.39 2090 2090 30 
46 Bottom Bottom beam 4.5m H 112x120x5 1.365 HX500LAD 15.39 2090 2090 32 
47 Bottom Bottom beam 4.5m H 112x120x5 1.365 HX500LAD 15.39 2090 2090 20 
54 Bottom Bottom beam 4.5m H 112x120x5 0.1 HX500LAD 15.39 2090 2090 10 
55 Bottom Bottom beam 4.5m H 112x120x5 0.103 HX500LAD 15.39 2090 2090 30 
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58 Bottom Bottom beam 3.0m H 112x120x5 0.65 HX500LAD 15.39 2090 2090 30 
59 Bottom Bottom beam 3.0m H 112x120x5 0.647 HX500LAD 15.39 2090 2090 30 

 
 
Profily:  
 

Prve
k Profil 

N_c 
[%] 

N_t 
[%] 

NcM
z [%] 

NcM
z2 
[%] 

V_y 
[%] 

N_t 
[%] 

N_b 
[%] 

NyMy
Mz [%] 

NzMy
Mz [%] 

Profil 
[%] Rozh. profil 

Komb. 
N_Ed 

3 H 112x120x5 0 18 18 18 0 0 0 0 0 18 Prostý tah 30 
6 H 112x120x5 0 24 32 14 10 0 0 0 0 32 Tah a ohyb 30 
7 H 112x120x5 0 23 28 17 7 0 0 0 0 28 Tah a ohyb 30 
10 H 112x120x5 0 24 33 15 1 0 0 0 0 33 Tah a ohyb 30 
11 H 112x120x5 0 23 29 17 0 0 0 0 0 29 Tah a ohyb 30 
18 H 112x120x5 0 25 29 20 2 0 0 0 0 29 Tah a ohyb 30 
19 H 112x120x5 0 23 26 19 1 0 0 0 0 26 Tah a ohyb 30 
22 H 112x120x5 0 25 31 19 0 0 0 0 0 31 Tah a ohyb 30 
23 H 112x120x5 0 22 29 16 0 0 0 0 0 29 Tah a ohyb 30 
30 H 112x120x5 0 23 29 17 7 0 0 0 0 29 Tah a ohyb 30 
31 H 112x120x5 0 19 26 13 11 0 0 0 0 26 Tah a ohyb 30 
34 H 112x120x5 0 21 33 9 1 0 0 0 0 33 Tah a ohyb 30 
35 H 112x120x5 0 17 30 4 1 0 0 0 0 30 Tah a ohyb 30 
42 H 112x120x5 0 14 26 2 20 0 0 0 0 26 Tah a ohyb 30 
43 H 112x120x5 0 9 18 1 23 0 0 0 0 23 Smyk 30 
46 H 112x120x5 0 9 19 1 1 0 0 0 0 19 Tah a ohyb 32 
47 H 112x120x5 5 0 8 2 0 40 18 15 8 18 Štíhlost 20 

54 H 112x120x5 10 0 16 3 32 40 23 41 28 41 
Vzp r za 
ohybu 10 

55 H 112x120x5 16 0 24 7 39 40 39 61 39 61 
Vzp r za 
ohybu 30 

58 H 112x120x5 29 0 29 29 5 27 47 61 48 61 
Vzp r za 
ohybu 30 

59 H 112x120x5 39 0 39 39 6 27 64 81 63 81 
Vzp r za 
ohybu 30 

 
 
Spoje:  
 

Prve
k Profil Spoj 

N_t,Ed 
[kN] 

N_c,Ed 
[kN] 

F_v 
[%] 

F_b,c 
[%] 

F_b,t 
[%] 

F_n 
[%] 

V_eff 
[%] 

Spoj 
[%] Rozh. spoj 

3 H 112x120x5 HC04 -193.49 43.76 56 10 45 25 0 56 St ih 
6 H 112x120x5 X02 -254.99 51.04 0 0 0 33 0 33 Osl.pr ez 
7 H 112x120x5 X02 -244.16 67.14 0 0 0 32 0 32 Osl.pr ez 
10 H 112x120x5 X02 -258.88 51.13 0 0 0 34 0 34 Osl.pr ez 
11 H 112x120x5 X02 -246.62 69.33 0 0 0 32 0 32 Osl.pr ez 
18 H 112x120x5 X02 -267.38 46.18 0 0 0 35 0 35 Osl.pr ez 
19 H 112x120x5 X02 -244.42 75.77 0 0 0 32 0 32 Osl.pr ez 
22 H 112x120x5 X02 -271.17 45.8 0 0 0 36 0 36 Osl.pr ez 
23 H 112x120x5 X02 -242.35 78.98 0 0 0 32 0 32 Osl.pr ez 
30 H 112x120x5 X02 -248.49 39.11 0 0 0 33 0 33 Osl.pr ez 
31 H 112x120x5 X02 -209.31 78.51 0 0 0 27 0 27 Osl.pr ez 
34 H 112x120x5 X02 -231.53 34.08 0 0 0 30 0 30 Osl.pr ez 
35 H 112x120x5 X02 -190.53 78 0 0 0 25 0 25 Osl.pr ez 
42 H 112x120x5 X02 -153.03 7.35 0 0 0 20 0 20 Osl.pr ez 
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43 H 112x120x5 X02 -116.01 66.01 0 0 0 15 0 15 Osl.pr ez 
46 H 112x120x5 X02 -98.05 -14.49 0 0 0 13 0 13 Osl.pr ez 
47 H 112x120x5 X02 -55.45 56.14 0 0 0 7 0 7 Osl.pr ez 
54 H 112x120x5 X02 -91.39 103.64 0 0 0 12 0 12 Osl.pr ez 
55 H 112x120x5 X02 -76.23 176.14 0 0 0 10 0 10 Osl.pr ez 
58 H 112x120x5 HH08 -171.49 304.55 44 32 18 22 0 44 St ih 
59 H 112x120x5 HH08 -155.04 415.86 60 44 16 20 0 60 St ih 

 
 
Souhrn:  
 

Prve
k Member type Profil Materiál 

Komb. 
N_Ed 

Profil 
[%] 

Spoj 
[%] Vyhodnoceni Posouzení 

3 Bottom beam 4.5m H 112x120x5 HX500LAD 30 18 56 St ih Vyhovuje 
6 Bottom beam 4.5m H 112x120x5 HX500LAD 30 32 33 Osl.pr ez Vyhovuje 
7 Bottom beam 4.5m H 112x120x5 HX500LAD 30 28 32 Osl.pr ez Vyhovuje 
10 Bottom beam 6.0m H 112x120x5 HX500LAD 30 33 34 Osl.pr ez Vyhovuje 
11 Bottom beam 3.0m H 112x120x5 HX500LAD 30 29 32 Osl.pr ez Vyhovuje 
18 Bottom beam 4.5m H 112x120x5 HX500LAD 30 29 35 Osl.pr ez Vyhovuje 
19 Bottom beam 4.5m H 112x120x5 HX500LAD 30 26 32 Osl.pr ez Vyhovuje 
22 Bottom beam 4.5m H 112x120x5 HX500LAD 30 31 36 Osl.pr ez Vyhovuje 
23 Bottom beam 3.0m H 112x120x5 HX500LAD 30 29 32 Osl.pr ez Vyhovuje 
30 Bottom beam 4.5m H 112x120x5 HX500LAD 30 29 33 Osl.pr ez Vyhovuje 
31 Bottom beam 4.5m H 112x120x5 HX500LAD 30 26 27 Osl.pr ez Vyhovuje 
34 Bottom beam 4.5m H 112x120x5 HX500LAD 30 33 30 Tah a ohyb Vyhovuje 
35 Bottom beam 3.0m H 112x120x5 HX500LAD 30 30 25 Tah a ohyb Vyhovuje 
42 Bottom beam 4.5m H 112x120x5 HX500LAD 30 26 20 Tah a ohyb Vyhovuje 
43 Bottom beam 4.5m H 112x120x5 HX500LAD 30 23 15 Smyk Vyhovuje 
46 Bottom beam 4.5m H 112x120x5 HX500LAD 32 19 13 Tah a ohyb Vyhovuje 
47 Bottom beam 4.5m H 112x120x5 HX500LAD 20 18 7 Štíhlost Vyhovuje 
54 Bottom beam 4.5m H 112x120x5 HX500LAD 10 41 12 Vzp r za ohybu Vyhovuje 
55 Bottom beam 4.5m H 112x120x5 HX500LAD 30 61 10 Vzp r za ohybu Vyhovuje 
58 Bottom beam 3.0m H 112x120x5 HX500LAD 30 61 44 Vzp r za ohybu Vyhovuje 
59 Bottom beam 3.0m H 112x120x5 HX500LAD 30 81 60 Vzp r za ohybu Vyhovuje 
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ÍPOJ SPODNÍHO PASU UC56 M16

Únosnot šroubového spoje OTLA ENÍ / ST ICH / OSL. PR EZ / VYTRŽENÍ SKUPINY ŠROUB
Dle: SN EN 1993-1-1, SN EN 1993-1-3, SN EN 1993-1-8

Geometrie Ideální geometrie pro k1=2,5 a d=1,0

e1A= 30 mm e1=3d0= 49.5 mm

e1B= 30 mm e1=3d0= 49.5 mm

e2= 25 mm e2=1,5d0= 24.8 mm

p1= 50 mm p1=3,75d0= 61.9 mm

p2= 62 mm p2=3d0= 49.5 mm

šroub

Pevnostní t ída šroubu 8.8
fub= 800 MPa

Pr ez -Pr r šroubu d= 16 mm = > A= 201.0 mm2 (Plocha šroubu)
As= 139.0 mm2 (Plocha jádra šroubu)

-Pr r otvoru d0= 16.5 mm

Po et šroub nb= 12
 

Profil t1= 5.0 mm  
Ocel HX500LAD  

fu1= 550.0 MPa  
 
 
 

Zákl. materiál   
  
   

Koeficient bez. M0= 1.00 M1= 1.00 M2= 1.25

Únosnost v otla ení jednotlivých šroub
(Viz. SN EN 1993-1-3: 8.3,     SN EN 1993-1-8: 3.6.1)

Fb,Rd,1=k1 bfudt/ M2

VE SM RU ZATÍŽENÍ Koncové šrouby A d=e1A/3d0= 0.61 Koncové šrouby B d=e1B/3d0= 0.61
min d=fub/fu1= min d=fub/fu1=

d=1.0 d=1.0
Vnit ní šrouby d=(p1/3d0)-1/4= 0.76

min d=fub/fu=
d=1.0

KOLMO NA SM R ZATÍŽENÍ Šrouby u okraje min 1=(2,8e2/d0)-1,7= 2.50
1=(1,4p2/d0)-1,7=
1=2,5

Vnit ní šrouby min 1=(1.4p2/d0)-1,7= 2.50
1=2,5

t1= 5 mm
53.3 kN

Ocel HX500LAD 53.3 kN
fu1= 550 MPa 66.9 kN

66.9 kN
SUMA= (kontrola)
 

Únosnost ve st ihu jednoho šroubu Únosnost ve st ihu celého spoje
(Viz. SN EN 1993-1-3:  8.3)

v= 0.6
nv= 1 (po et st ižných ploch)

Fv,R,1=nv vfub{A,As}/ M2

Fv,Rd,1= 77.2 kN Fv,Rd= 926.2 kN

Únosnost v otla ení/st ihu celého spoje
(St ih) (Otlak) (Viz. SN EN 1993-1-8:  3.7)

Fv,R,1= 77.2 kN > max(Fb,Rd,(A,B,C,D))= 66.9 kN  => Celková únosnost spoje bude rovna sou tu únosností
jednotlivých spojovacích prost edk  v otla ení.
 

Fv/b,Rd= 748.4 kN  

Únosnost oslabeného pr ezu
  (Viz. SN EN 1993-1-3:  8.3,  SN EN 1993-1-1:  6.2.3)

Ag= 2025.6 mm2
t= 5.0 mm Celkový po et šroub  ve spoji nb= 12

fu= 550.0 Mpa
fy= 500.0 Mpa Po et šroub  v ezu nc= 4

Fn,Rd,1=(1 + 3r(d0/u - 0,3))Anetfu/ M2 Pom r r=nc/nb r= 0.33
Fn,Rd,1= 768 kN

u=min(2e2;p2) u= 50 mm
Fn,Rd,2=0,9Anetfu/ M2 Fpl,Rd=Agfy/ M0

Fn,Rd,2= 671 kN Fpl,Rd= 810 kN Oslabená plocha profilu Anet= 1696 mm2 Anet=Ag-(ncd0t)

Fn,Rd=min(Fn,Rd,1;Fn,Rd,2; Fpl,Rd)
Fn,Rd= 671 kN

Vytržení skupiny šroub (Viz. SN EN 1993-1-8:  3.10.2)

Lnt= 91 mm  => Ant= 455 mm2

Lnv= 360 mm  => Anv= 1800 mm2

fu= 550.0 Mpa
fy= 500.0 Mpa
t= 5.0 mm

Osové zatížení

Veff,1,Rd=fuAnt/ M2 + (1/30,5) fyAnv/ M0

Veff,1,Rd= 720 kN

Excentrické zatížení

Veff,1,Rd=0,5fuAnt/ M2 + (1/30,5) fyAnv/ M0

Veff,1,Rd= 620 kN

12

Plocha dle zadaného profilu

Vnit ní/vnit ní D 4
Vnit ní/okraj C 4
Konec/vnit ní B 2
Konec/okraj A 2

C100x129x5

Stejný nebo únosn jší

Poloha šroubu Fb,Rd Po et typu štroubu ve spoji

St ih v d íku 1-st ižný
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M2.t 1.25(EN1993-1-1: 6.2.3)NRd.t.b 653.6 kNNRd.t.b
0.9 Anet fu

M2.t
For material >= 5.0mm : 

NRd.t.a 726.27 kNFor material <= 4.0mm : NRd.t.a min
fya Ag

M0

Anet fu

M2

(EN 1993-1-3: 6.1.2 (6.1) and EN 1993-1-3: 8 (table 8.4))
Capacity for axial tension:

NRd.1 981.6 kN(6.2.4)NRd.1
NcRk X

M0

Axialforce capacity compresion
member:

MRd 33.76 kN mMRd
X MRk

M0

Moment capacity profile:

MflRd 25.37 kN m
Section value for interaction formula M + N + V:
Momentresistance of a cross-section consisting only flanges:

faktor Mel -> Mplpl 1.0
VRd 223.72 kNMelRd MRdelast. momentcap.:

VRd
Aw fvb

M0

wh 0.39

fvb 288.68
N

mm2

fvb
1

3
fyb wh 0.83if

0.48
fyb

wh
0.83 wh 1.40if

0.67
fyb

wh
2 wh 1.40if

wh 0.346
hw t

t

fyb
E

Shearforce capacity:

NRd 653.65 kNNRd NRd.1 Ndrag "NO"=if

min NRd.1 NRd.t Ndrag "YES"=if

Normalkraftscapacity:

NRd.t 653.65 kNNRd.t NRd.t.a t 4 mmif

NRd.t.b t 5 mmif

X

fu 550
N

mm2
fyb 500

N

mm2
MRk 33.76 kN mNcRk 981.63 kN

Ag 2025.62 mm2e1 56.31 mmt 5 mmc 43 mmbc 112 mmhw 120 mm

Profile data for a single profile M2 1.25M1 1.00M0 1.00PR "Hx5"

Country "CZ" Check M, V och N acc. to EC

Anet Ag t ncross do
2
X

Xh.fl do.flNettoarea for profiles in tention:

Aw 775.00 mm2Aw hw t t ncross do t 2 LII 0 mm=if

LII t t ncross do t 2 LII 0 mmif

Netto area for shearforce:

Ndrag "YES"Axialforcecapacity one profile: Axialforce acting as
TENTION : "YES" or "NO"

Momentcap.one profile:

do.fl 0 mmXh.fl 0Number screws and diameter i FLANGES:

ncross 3
Number of bolts at the 
cross-section in ONE web:

do 12.5 mmHole diameter:

The beam is H-profile ("H") or double C-profile ("C")

CZ1621 FR1 LLENTAB AB - ver. 1.15 1 - 2
116



(EN 1993-1-3 6.1.10)<1.0M_N_VEC 0
Ratio for check 
Moment + Axialforce + Shear force

(EN 1993-1-3 6.1.8+6.1.9)<1.0
NSd
NRd

MSd
MRd

0.43(EN 1993-1-1: 6.2.6)<1.0
VSd
VRd

0.45

MSd 6 kN mVSd 100 kNNSd 163 kN Element Nr: horní pás

(EN 1993-1-3 6.1.10)<1.0M_N_VEC 0.6
Ratio for check 
Moment + Axialforce + Shear force

(EN 1993-1-3 6.1.8+6.1.9)<1.0
NSd
NRd

MSd
MRd

0.6(EN 1993-1-1: 6.2.6)<1.0
VSd
VRd

0.58

MSd 11 kN mVSd 130 kNNSd 177 kN Element Nr: dolní pás

CZ1621 FR1 LLENTAB AB - ver. 1.15 2 - 2
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height trussHtr 975 mm

width frameBfr 14.64 m

length pillar for buckling z-zLz 6.2 m

length pillarL 5.8 m

MEd.2.z 0 kN mMEd.3 0 kN mMEd.2 113 kN m Global geometry. d0 12.5 mm

ncross 4-->VEd 275 kN
=Numbers of 
holes in ONE web 

reaction force in second pillarNEd.2 146 kN

axial force in element between 
top and bottom beam

NEd.1 106 kN

axial force in pillar = reaction forceNEd 153 kN

moment about z-zMEd.1.z 0 kN m

Distance flange bracings - LTB inner flange in compressionLLT 5.8 mLLT 1.0 L

Ly 11.6 mFlexural buckling axis z-zLz 6.2 m

Flexural buckling axis y-y: according to modelled systemLy 11.6 mLy 2 L

The global buckling length in y-y is calculated accounting for the stiffness behavior of the frame. The method from "Stahlbau 
in Beispielen, Berechnungspraxis nach DIN 18800-1 bis 3", Hünersen, Fritzsche is uesd.

 Buckling lengths:

number of profiles lower chordXlo.chord 1

 lower chordIlo.chord 3.29 106 mm4

Area lower chordAlo.chord 1616 mm2

number of profiles upper chordXu.chord 1

 upper chordIu.chord 3.29 106 mm4

Area upper chordAu.chord 1616 mm2

single C: fu 550
N

mm2

Myy.cRk 305.06 kN mIzz 4.45 107 mm4Izz 2 Iz Ag e1
d
2

2 Myy.cRk 2 MycRk
fyb 500

N

mm2

Agg 6.051 103 mm2Agg 2 Ag

bbatt 200 mm
M1 1.0kb 599.63 mmtbatt 4 mmhbatt 200 mmdistance be- 

tween battens
ccbatt 1500 mmd 100 mm

M0 1.0t 5 mmc 39 mmb 100 mmh 360 mm Frame Column FR1

max moment in pillar Moment_dis "A"The moment is distributed according to 
frame modelling

MEd.1 132 kN m

Loadcase max Stresses and buckling length according to first order frame analys
forces from:torsion_plate_pillar "NO"ITT 51500 mm4

izz 85.77 mmizz
Izz

Agg
iyy 135.84 mmiyy

Iyy

Agg
Wzz 2.97 105 mm3Wzz

Izz

b
d
2

Wyy.eff 6.1 105 mm3Wyy.eff 2 Weff.y.1
Ncc.Rk 2014.52 kN

Wyy 6.29 105 mm3Wyy 2 Wy
Ncc.Rk 2 Nc.Rk

Iyy 1.12 108 mm4Iyy 2 Iy
MycRk 152.53 kN m

CZ1621 FR1 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 1 - 8
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z 0.34

z.FB 0.5 1 z r.z.FBcc 0.2 r.z.FBcc
2

z.FBcc min
1

z.FB z.FB
2

r.z.FBcc
2

1
z.FBcc 0.65

z.FB 1.04

Design buckling resistance for buckling mode 
- flexural buckling-: z-z Nb.Rd.z.FBcc

z.FBcc 2 Aeff fyb

M1
Nb.Rd.z.FBcc 1311.1 kN

 Lateral-torsional buckling resistance for uniform member in bending EN 1993-1-3: 6.2.4 and EN 1993-1-1: 6.3.2:
Procedure to calculate the elastic critical buckling moment Mcr, based on gross cross sectional properties, taking into account the loading conditions, real moment 
distribution and lateral restraints, is given neither in EN 1993-1-1 nor in EN 1993-1-3. Any appropriate calculation method can be used, here the procedure given in 
German ENV 1993-1-1 Annex F.

Moment_dis "A" LLT 5.8 m kM.cr 1.0 (hinged at ends) kw.M.cr 1.0 (no special wrap restraints at ends)

For frame pillar with fixed both upper and lower beam (end moments): according to picture "A":

md.A
MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

md.A 0.86 C1.A min 1.88 1.40 md.A 0.52 md.A
2 2.7

C1.A 2.7

Mcr.A C1.A

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

Mcr.A 600.7 kN m

For framepillar with moment distribution according to picture "B": C1.B 1.132

Mcr.B C1.B

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

Mcr.B 251.85 kN m

 Elastic critical moment for lateral-torsional buckling 
based on gross cross sectional properties, taking into account the loading conditions, real 
moment distribution and lateral restraints for double C-section:

Mcr Mcr.A Moment_dis "A"=if

Mcr.B Moment_dis "B"=if

Mcr 601 kN m

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 500
N

mm2
fu 550

N

mm2
M1 1.00

 Flexural buckling resistance - axis y-y and z-z  EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Buckling curve for double C-section: EN 1993-1-3 table 6.3 about:
y-y: a EN1993-1-1,table 6.1:  =0,21
z-z: b EN1993-1-1,table 6.1:  =0,34

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

Imperfection factor   
relating to bucking curve a1

E
fyb

1 64.38 r.y.FBcc
Ly

iyy

2 Aeff

2 Ag

1

1
r.y.FBcc 1.08 y 0.21

y.FB 0.5 1 y r.y.FBcc 0.2 r.y.FBcc
2

y.FBcc min
1

y.FB y.FB
2

r.y.FBcc
2

1
y.FBcc 0.61

y.FB 1.18

Design buckling resistance for buckling mode 
- flexural buckling-: y-y Nb.Rd.y.FBcc

y.FBcc 2 Aeff fyb

M1
Nb.Rd.y.FBcc 1225.2 kN

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Imperfection factor   
relating to bucking curve b1 64.38 r.z.FBcc

Lz

izz

2 Aeff

2 Ag

1

1
r.z.FBcc 0.92

CZ1621 FR1 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 2 - 8
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 of batten Shear stiffness EN 1993-1-1:6.4.3.1:(2)

effective  of built-up memberIeff 4.45 107 mm4Ieff 0.5 h0
2 Ach 2 CC Ich

Il.CC 4.45 107 mm4 rCC 2

CC 1CC 0 CC 150if

2
CC

75
75 CC 150if

1.0 CC 75if

EN 1993-1-1: table 6.8
Efficiency factor:

CC 72.28CC
Lz

i0.CC
i0.CC

Il.CC

2 Ach

 built-up memberIl.CC 0.5 h0
2 Ach 2 Ich

 of one chordIch Iz

Nch.Ed 86.76 kNNch.Ed
NEd

rCC

Mz.Ed.C h0 Ach Xd

2 Ieff

Xd 1 d 8 mmif

0 otherwise

Compression force in one member: EN 1993-1-1:6.4.1 (6) Compression force in built-up member taking accout to second order 
effects:

moment z-z without second order effects

Mz.Ed.C 1.94 kN mMz.Ed.C
NEd e0 Mz.Ed.

1
NEd M1

Ncr.CC

NEd M1

Sv

moment with second order 
effects

Mz.Ed. max MEd.1.z MEd.2.z

Maximum moment in middle of built-up member: EN 1993-1-1:6.4.1 (6):

Ncr.CC 2400.4 kNNcr.CC

2 E Ieff

Lz
2

Sv 7214 kNSv min
24 E Ich

ccbatt
2 1

2 Ich

nbatt Ib

h0

ccbatt

2 2 E Ich

ccbatt
2

effective critical force of built-up member:

Ib
tbatt hbatt

3

12
number of planes of lacingsnbatt 2

Reduction 
buckling factor:

LT LT.y Iyy Izzif

1 otherwise

LT.y 0.78LT.y min
1

LT LT
2

rLT
2

1

LT 0.84LT 0.5 1 LT rLT 0.2 rLT
2

LT 0.34rLT 0.71rLT
2 Weff.y.1 fyb

Mcr

Relative 
slenderness:

M1 1.00
fu 550

N

mm2
fyb 500

N

mm2
t 5 mmc 39 mmh 360 mmb 100 mm M0 1.00

distance centroids of chordsh0 155.7 mmh0 d 2 e1

: area of one chordAch Ag Effective second moment of area of battened built-up member:
1 64.38non-dimensional slenderness:

if
ccbatt

iz
70 "OK" "Shorter-cc.bat" "OK"

e0
L

500
bow imperfection:

 Check Uniform built-up member EN 1993-1-1: 6.4

Mb.Rd 236.89 kN mMb.Rd
LT Myy.cRk

M1

Desing buckling moment resistance double profile 
based on effective section modulus Weff.

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT 0.78
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kzy.2 max 1
0.05 r.z.FBcc

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy.2 0.96 LT 0.78 y.FBcc 0.61

z.FBcc 0.65kzz.2 min Cmz.2 1 0.6 r.z.FBcc nz.2 Cmz.2 1 0.6 nz.2 kzz.2 1.01 kyz.2 kzz.2

Izz.eff 2 Iz Ag e1
d
2

2
Aeff eN

d
2

2
Wzz.eff

Izz.eff

b
d
2

Izz.eff 4.02 107 mm4 Mzz.cRk Wzz.eff fyb

Wzz.eff 2.68 105 mm3

 Double CC-profile: Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):

max NEd NEd.1 M0

2 Nc.Rk

max MEd.1 MEd.2 MEd.3 M0

2 MycRk

Mz.Ed.C M0

Mzz.cRk
0.52 <1.0

 Double CC-profile: Combined M + N + V acc to EN 1993-1-3: 6.1.10

M_N_VEC 0 <1.0 VEd M0

2 Vbh.Rk.pillar
0.45 < 1.0 according to EN 1993-1-3: 6.1.10

 Double CC-profile: Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
 Evading in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2

max MEd.1 MEd.2 MEd.3 M1

LT Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.68 <1.0

 Evading in z-z:
c.N

NEd

NEd.1
kc.N

1
1.33 0.33 c.N

kc.N 1 EN 1993-1-1 Tab. 6.6

max NEd NEd.1 kc.N M1

z.FBcc Ncc.Rk
kzy.2

max MEd.1 MEd.2 MEd.3 M1

LT Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.67 <1.0

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 500
N

mm2
fu 550

N

mm2
M1 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3
Moment distribution like shown on figure: Moment_dis "A"

md.A 0.86 m.B 0 md.z 0

h.2 0.86h.2.z 0 s.2 1

Cmy.2.A 0.9 Cmy.2.B 1

Cmy.2 0.9 Cmz.2 0.95

CmLT.2 0.4

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FBcc Ncc.Rk
ny.2 0.12 nz.2

NEd M1

z.FBcc Ncc.Rk
nz.2 0.12

kyy.2 min Cmy.2 1 0.6 r.y.FBcc ny.2 Cmy.2 1 0.6 ny.2 kyy.2 0.97 Reduction factor 
for L-T buckling:

Reduction factor 
for F- buckling:
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My.BB 66 kN m

My.BB My.i x1_2My.i x1_2 66 kN mx1_2 2.9 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

My.AB 64.9 kN m

My.AB My.i x1_4My.i x1_4 64.9 kN mx1_4 2.52 mx1_4
L ccbatt

2
1
4

ccbatt
Moment at quater point of 
unbraced segment:

My.i xi
qwind_pillar

2
L xi xi

2qwind_pillar
MEd.1 0.5 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.65
LT.C_A 0.9LT.C_A min

1

LT.C_A LT.C_A
2

rLT.C_A
2

1LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34

LT.C 0.9LT.C LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment_dis "A"Moment distribution:

LT.C_B 0.88LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1

LT.C_B 0.68rLT.C_B 0.51

LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

rLT.C_B
Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

Relative 
slenderness:

Me.cr.C_B 595.3 kN mMe.cr.C_B CbB r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

CbB
12.5 MEd.1 0.5

2.5 MEd.1 0.5 3 My.AB 4 My.BB 3 My.CB

My.CB 64.9 kN m

My.CB My.i x3_4My.i x3_4 64.9 kN mx3_4 3.27 mx3_4
L ccbatt

2
3
4

ccbatt
Moment at 3/4-point of 
unbraced segment:

My.BA 50.16 kN mMy.BA 0.5 My.Ed.ccbatt_A x1_2x1_2 0.5 ccbattMoment at centerline of unbraced segment:

My.AA 42.24 kN mMy.AA 0.5 My.Ed.ccbatt_A x1_4x1_4 0.25 ccbattMoment at quarter point of unbraced segment:

My.max.C 66 kN mMy.max.C max MEd.1 MEd.2 MEd.3 0.5

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).
M1 1.00

fu 550
N

mm2
fyb 500

N

mm2
t 5 mmc 39 mmh 360 mmb 100 mm M0 1.00

rLT.C_A 0.46
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

Me.cr.C_A 730.8 kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 1307.05
N

mm2T
1

Ag r0
2

G IT

2 E I

ccbatt
2

ez 1192.21
N

mm2ez

2 E

1 ccbatt

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 58.08 kN mMy.CA 0.5 My.Ed.ccbatt_A x3_4x3_4 0.75 ccbattMoment at 3/4-point of unbraced segment:
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My.i x0_0 61.59 kN mx0_0 2.15 mx0_0
L ccbatt

2
0 ccbatt

Moment at start of 
unbraced segment:

My.BB 66 kN m

My.BB My.i x1_2My.i x1_2 66 kN mx1_2 2.9 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

range for model "A"m.C.A 0.52m.C.A
My.A0

MEd.1 0.5 MEd.1 MEd.2if

MEd.2 0.5 MEd.1 MEd.2if

My.max.C 66 kN mMoment at end of unbraced segment:

My.A0 34.32 kN mMy.A0 0.5 My.Ed.ccbatt_A x0_0x0_0 0 ccbattMoment at start of unbraced segment:

Moment_dis "A"

kyz.C.2 kzz.C.2kzy.C.2 1kzy.C.2 max 1
0.05 r.z.FB ccbatt

Cmy.C.2 0.25
nz.C.2 1

0.05
CmLT.C.2 0.25

nz.C.2

kzz.C.2 1.03kzz.C.2 min Cmz.C.2 1 0.6 r.z.FB ccbatt nz.C.2 Cmz.C.2 1 0.6 nz.C.2r.z.FB ccbatt 0.53

kyy.C.2 0.81kyy.C.2 min Cmy.C.2 1 0.6 r.y.FB ccbatt ny.C.2 Cmy.C.2 1 0.6 ny.C.2r.y.FB ccbatt 0.14

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Cmz.C.2 1Cmy.C.2 CmLT.C.2CmLT.C.2 0.808CmLT.C.2 max 0.6 0.4 m.C.A 0.4 Moment_dis "A"=if

0.95 0.05 h.C.2 Moment_dis "B"=if

range for model "B"m.C.B 1h.C.2 0.93h.C.2
My.B0

My.BB

My.B0 61.59 kN m

My.B0 My.i x0_0

Vch

Vbb.Rd
0.002Vbb.Rd 274.24 kN

Vch 0.53 kNVch
VEd.max

rCC
VEd.max 1.05 kNVEd.max

Mz.Ed.C

L
Chord at end panel: 
highest shear force:

My.max.C 66 kN m max moment y-y:Nch.Ed 86.76 kNchord force from above:Stresses on one member 
profile at mid-span from above:

M1 1.00
fu 550

N

mm2
fyb 500

N

mm2
t 5 mmc 39 mmh 360 mmb 100 mm M0 1.00

 Equivalent uniform moment factors:
z.FB ccbatt 0.87

nz.C.2 0.1nz.C.2
Nch.end M1

z.FB ccbatt Nc.Rk
ny.C.2 0.08ny.C.2

Nch.end M1

y.FB ccbatt Nc.Rk

y.FB ccbatt 1

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Nch.end 83.95 kNNch.end
NEd

rCC
Mz.Ed.C.end

h0 Ach

2 Ieff

 maximum compression 
 force:

moment due to bow 
imperfection at end of panel

Mz.Ed.C.end 1.41 kN mMz.Ed.C.end Mz.Ed.C sin
ccbatt

L
maximum chord force 
at batten (end):

Mz.ch 0.39 kN m maximum moment z-z:Mz.ch
VEd.max

rCC

ccbatt

2
Chord at end panel: 
"corner" moment:

<< 1,0 The shear force is negligible
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Resistance for one profile buckling mode 
 -torsional or torsional-flexural ccbatt 1.5 m TF ccbatt ccbatt 0.88 Nb.Rk.TF ccbatt ccbatt 886.8 kN

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Buckling about relevant axis in mid-span or en panel of 
built-up member

max Nch.Ed Nch.end M1

min y.FB ccbatt z.FB ccbatt TF ccbatt ccbatt Nc.Rk
0.1 <1.0

Controll buil-up member: single C-profile (chords) in mid-span of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.Ed M0

Nc.Rk

My.max.C M0

MycRk

Mz.shift M0

Mz.Rk.C
0.54 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.Ed M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.shift M1

Mz.Rk.C
0.5 <1.0Evading in y-y:

Evading in z-z:
Nch.Ed M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.shift M1

Mz.Rk.C
0.6 <1.0

Controll buil-up member: single C-profile (chords) at end panel of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.end M0

Nc.Rk

My.max.C M0

MycRk

Mz.ch Mz.shift M0

Mz.Rk.C
0.56 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.end M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.51 <1.0Evading in y-y:

Evading in z-z: Nch.end M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.61 <1.0

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 500
N

mm2
fu 550

N

mm2
M1 1.00

 Controll single C-profile between battens:
My.max.C 66 kN m Mz.ch 0.39 kN m Mz.shift eN Nch.end Mz.shift 0.69 kN m Nch.end 83.95 kN

Buckling moment resistance y-y
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: My.Rk.C LT.C MycRk LT.C 0.9 My.Rk.C 137.71 kN m

Buckling resistance moment z-z
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: Mz.Rk.C min Mz1cRk Mz2cRk Mz.Rk.C 27.32 kN m

Resistance for one profile buckling mode 
 flexural buckling-: y-y ccbatt 1.5 m y.FB ccbatt 1 Nb.Rk.y.FB ccbatt 1007.26 kN

Resistance for one profile buckling mode 
 flexural buckling-: z-z ccbatt 1.5 m z.FB ccbatt 0.87 Nb.Rk.z.FB ccbatt 877.73 kN
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 Forces on 
 screws:

numbers of screws on one 
side of one PXKhscr 150 mm nc 2

Tbatt 5.06 kN F
Tbatt h0

2 hscr
F 2.63 kN

Fscew F2 Tbatt

nc

2

Fscew 3.65 kN = force on one screw
< 30 kN

 Forces on weld: welding high: hbatt.w 150 mm welding length: lbatt.w 2 40 mm welding t=: abatt.w 4 mm

batt.w
3 Tbatt h0

abatt.w hbatt.w
2 batt.w

Tbatt

lbatt.w abatt.w

V.batt.w batt.w
2 3 batt.w

2
V.batt.w 37.94

N

mm2
= stress in one weld

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 500
N

mm2
fu 550

N

mm2
M1 1.00

 Forces on battens: max shear flow in one batten:

Tbatt
VEd.max ccbatt

h0 rCC
Tbatt 5.06 kN

max moment in one batten:

Mbatt
Tbatt h0

2
Mbatt 0.39 kN m

w.batt 0.346
hbatt

tbatt

fyb

E
fvb.batt

1

3
fyb w.batt 0.83if

0.48
fyb

w.batt
0.83 w.batt 1.40if

0.67
fyb

w.batt
2 w.batt 1.40if

Vbbatt.Rd
hbatt tbatt fvb.batt

M0
Vbbatt.Rd 227.45 kN

Tbatt

Vbbatt.Rd
0.02 < 1,0

MRd.batt
fyb

M0

tbatt hbatt
2

6
MRd.batt 13.33 kN m

Mbatt

MRd.batt
0.03 < 1,0
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Aplikace
PROFIS kotvy 1.8.0
http://www.hilti.com/

Firma: LLENTAB
Vypracoval: Kamil Patrman
Adresa: 
Telefon/Fax: - / -
E-mail: kamil.patrman@llentab.cz

Strana 1 z 1
Zákazník: Hala Zator
Projekt: CZ1621
Kontaktní osoba: 
Datum: - / 04.02.2022

Poznámky:

Vložené údaje p ekontrolujte jestli odpovídají skute ným podmínkám a zám ru, pro které je chcete použít. 

ProfIS Anchor ( c ) 2003 Hil ti AG, FL-9494 Schaan   Hi lti je registrovaná obchodní zna ka Hilti AG, Schaan

Typ a rozm r kotvy: HIT-RE 500 + HAS-E (8.8)-M30
Efektivní hloubka kotvení: hef= 270 mm; sou initel hloubky osazení = 1.800
Materiál: 8.8
Certfikát:
Platnost: - / -
Zkouška: Návrh podle SOFA - po ETAG zkoušce
Distan ní montáž: s upevn ní na povrchu; pln  podlití (kotevní deska); eb = 50 mm; t = 20 mm
Kotevní deska: S355 (ST52); ; lx x ly x t = 320 x 560 x 20 mm
Základní materiál: netrhlinový Beton C20/25, fcc = 25.00 N/mm ; h = 10000 mm
Výztuž: vzdálenost výztuže >= 150 mm

s okrajovou podélnou výztuží d >= 12 mm + uzav ená výztuž t mínkového typu s <=  100 mm
Geometrie [mm] Zatížení [kN]

dorys

330 330200

25
0

25
0

46
0

1 2

3 4 x

y Výslené zatížení [kN, kNm]

Posouzení/Úrove  (Upravené p ípady)

Zatížení Zkouška
Výpo tová hodnota [kN]

Zatížení Kapacita
Využití [%]

StatusN/ V

Tah Betonový kužel 206.26 393.18 52 / - OK
Smyk Únosnost oceli

(distan ní montáž)  
9.25 26.77 - / 35 OK

Zatížení StatusN V Využití N,V[%]
Interakce 0.525 0.345 1.5 58 OK

Upozorn ní
i použití HILTI dynamického setu se smykové zatížení distribuuje do kotev rovnom rn

Za kompaktibilitu se sou asnými normami (nap .EC3) zodpovídá uživatel
edpokládá se suchá díra a standardní vy išt ní! Vliv teploty je zanedbán!

Upevn ní je bezpe né!
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

L. 
ást konstrukce: BR1 Ztužidla podélná 

 
 
 
 
Poznámky: 
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle:

Základní informace projektu:

Ší ka haly: m Horní pas: o Výška u žlabu: m
Délka haly: m Dolní pás: o Výška h ebene: m

Modulová vzdálenost rám : m

Síly v podélném st novém ztužení

Zatížení v trem SN EN 1991-1-4 ()
Kategorie terénu: II. Oblasti s nízkou vegetací jako je tráva nebo izolované p ekážky (stromy, budovy)

Charakteristická hodnota rychlosti v tru vbo=  m/s
Maximální dynamický tlak qp (z) = kN/m2

Rozhodující sm r v tru:
Rozhoduje sou et tlaku a sání z podélného v tru na náv trném a záv trném štítu

Zp sob výpo tu tlaku do štítu:
Zatížení je po ítáno automaticky z celého tverce, výpo et na stran  bezpe nosti

Automatický výpo et

Náv trná st na (tlak) Záv trná st na (sání)
Sou initel vn jšího tlaku cpe = Sou initel vn jšího tlaku cpe = 

Výpo tová hodnota we (tlak) = kN/m2 Výpo tová hodnota we (sání) = kN/m2

Sou initel zatížení gw = Sou initel zatížení gw =
Normová hodnota wd(tlak) = kN/m2 Normová hodnota wd (sání) = kN/m2

Síly na horní ást st ny wdn = kN Síly na horní ást st ny wdz = kN

Sou et sání a tlaku do štítu = kN

ení v tru o povrch haly SN EN 1991-1-4 ()
Délka na které dochází ke t ení (vlna do 60mm) x = m

Sou initel t ení pro hrubé povrchy cfr = 
 T ecí ší ka ve st eše a = m

Síla od t ení ve st eše wfd = kN
 T ecí ší ka ve st  a = m

Síla od t ení ve st  wfd = kN

Zatížení je ábovou dráhou
Podélná brzdná síla Bv = kN (pouze je-li je ábová dráha)

Rozložení sil do ztužidel

Podíl celkové síly do 1 ady ztužidel = %

Statické schéma ztužidel:
50% 50%

18,75% 18,75%

12,5% 12,5%

Typ ztužidel:

St na s jednoduchým ztužidlem

Typ zav trovacích pásk :

Výška ztužidla h = m
Po et ztužidel v jedné ad  =

Síla p enášená do 1 ady ztužidel w1 = kN
Sklon ztužidla a = o

Smyková síla do kotvení H = kN
Tah/tlak do základ  V = kN

Síla v zav trování D = kN
Posouzení zav trování

D = kN < Rd,p = kN
ZAV TROVÁNÍ VYHOVUJE

45.115 10.6910.62

CZ1621 Hala Zator Lou ky u Zátoru
25.01.2022 Kamil Patrman Stanislav Tóth

SN EN

H. Ztužidla v podélné st

15.310 8.3017.35

6.90

25
0.936

0.70 0.30
0.65 0.28
1.5 1.5

0.98 0.42
80.40 34.46

114.85

50

62,5%

37,5% 37,5%

13.05
8.30
6.75

0.00

14.50
0.04
16.04

Jednoduchá ztužidla

Podélný

Po ítat plochu automaticky

67.33
50.26

16.83
20.25
26.33

26.33 43.00

Nové pásky 42x4mm

4
8.30
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ást konstrukce: BR2 Ztužidla štítová 
 
 
 
 
Poznámky: 
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O. 
ást konstrukce: DO1 Únosnosti profil  
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R. 
ást konstrukce: FR1 Rám standard R15 

 
 
 
 
Poznámky: 
Zat žovací ší ka rámu Lw=7m. 
Rám je posouzen na zatížení p i požáru R15. 
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1 R15.rtd                       
Llentab AB Sweden Project: CZ1621 FR1 R15                                 

Combinations

 - Cases:  10 11 20 40 50  

Combinations Name Analysis type
Combi
nation 

type
Case nature

10 (C) R15 Snow Linear Combinati ULS snow
11 (C) R15 Snow 0.5 rig Linear Combinati ULS snow
20 (C) R15 Wind Cpe m Linear Combinati ULS wind
40 (C) R15 Wind Cpe m Linear Combinati ULS snow
50 (C) R15 Wind Cpe m Linear Combinati ULS snow

Combinations Definition

10 (C) (101+102+104)*1.00+(201+202)*0.20
11 (C) (101+102+104)*1.00+201*0.20+202*0.10
20 (C) (101+102)*1.00+(300+321)*0.20
40 (C) (101+102+104)*1.00+(301+320)*0.20
50 (C) (101+102)*1.00+(310+321)*0.20

View - MY; Cases: 10 11 20 40 50
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1 R15.rtd                       
Llentab AB Sweden Project: CZ1621 FR1 R15                                 

View - MY; Cases: 10 11 20 40 50   1

View - FZ; Cases: 10 11 20 40 50
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1 R15.rtd                       
Llentab AB Sweden Project: CZ1621 FR1 R15                                 

View - Reaction forces(kN);Reaction moments(kN*m); Cases: 10 11 20 40 50
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Vazník FR1 R15 diagonály 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:19:50 
Importováno ze souboru: CZ1621 FR1 R15.rtd 
 
:  
 
 Diagonály 
 50 87 % Spoj: St ih 10 R15 Snow 
 
 
 
Parametry posouzení prvk :  
 

Typ Popis L_y Koef. 
L_y,k
oef 

ivk
a Y L_z Koef. 

L_z,k
oef 

ivk
a Z L_ft L_t 

Tenko
st. 

Bottom Bottom beam 6.0m 6 False 1 b 0.7 True 1 b True True True 
Strut Strut 2 screw 1 True 1 b 0.7 True 1 b True False True 
Top Top beam 1 True 1 b 0.7 True 1 b True True True 
Other Simple member 1 True 0 auto 1 True 0 auto False False False 
Strut Strut 1 screw 1 True 1 b 0.7 True 1 b True False True 
Other Frame distributed 0.33 False 1 b 0.5 True 1 b True False True 
Top Top beam SPH 0.33 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 1.5m 1.5 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 3.0m 3 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 4.5m 4.5 False 1 b 0.7 True 1 b True True True 

 
 
Materiál:  
 

Prve
k Typ Member type Profil 

Délka 
[m] Materiál 

Hmotno
st [kg] A [m²] 

A_eff 
[m²] 

Komb. 
N_Ed 

1 Strut Strut 2 screw C 100x85x5 1.762 HX500LAD 11.45 1580 1580 10 
2 Strut Strut 2 screw C 100x85x5 1.761 HX500LAD 11.45 1580 1580 10 
8 Strut Strut 2 screw C 100x77x3 1.134 S350GD 6.21 840 840 11 
9 Strut Strut 2 screw C 100x77x3 1.134 S350GD 6.21 840 840 10 
14 Strut Strut 1 screw C 100x75x2 1.475 S350GD 4.14 552 552 40 
15 Strut Strut 1 screw C 100x75x2 1.475 S350GD 4.14 552 472.35 20 
20 Strut Strut 1 screw C 100x75x2 1.059 S350GD 4.14 552 472.35 40 
21 Strut Strut 1 screw C 100x75x2 1.059 S350GD 4.14 552 552 40 
26 Strut Strut 2 screw C 100x77x3 1.274 S350GD 6.21 840 840 10 
27 Strut Strut 2 screw C 100x77x3 1.271 S350GD 6.21 840 840 10 
32 Strut Strut 2 screw C 100x77x3 0.898 S350GD 6.21 840 840 10 
33 Strut Strut 2 screw C 100x77x3 0.899 S350GD 6.21 840 840 10 
38 Strut Strut 2 screw C 100x82x4 1.123 HX420LAD 8.99 1166.8 1166.8 10 
39 Strut Strut 2 screw C 100x82x4 1.122 HX420LAD 8.99 1166.8 1166.8 10 
44 Strut Strut 2 screw C 100x82x4 0.776 HX420LAD 8.99 1166.8 1166.8 10 
45 Strut Strut 2 screw C 100x82x4 0.775 HX420LAD 8.99 1166.8 1166.8 10 
50 Strut Strut 2 screw C 100x82x4 0.945 HX420LAD 8.99 1166.8 1166.8 10 
51 Strut Strut 2 screw C 100x82x4 0.95 HX420LAD 8.99 1166.8 1166.8 10 
56 Strut Strut 2 screw C 100x85x5 0.671 HX500LAD 11.45 1580 1580 10 
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57 Strut Strut 2 screw C 100x85x5 0.668 HX500LAD 11.45 1580 1580 10 
 
 
Profily:  
 

Prve
k Profil 

N_c 
[%] 

N_t 
[%] 

NcM
z [%] 

NcM
z2 
[%] 

V_y 
[%] 

N_t 
[%] 

N_b 
[%] 

NyMy
Mz [%] 

NzMy
Mz [%] 

Profil 
[%] Rozh. profil 

Komb. 
N_Ed 

1 C 100x85x5 0 6 7 6 0 0 0 0 0 7 Tah a ohyb 10 
2 C 100x85x5 0 6 7 6 0 0 0 0 0 7 Tah a ohyb 10 
8 C 100x77x3 10 0 0 0 0 13 19 0 0 19 Vzp r 11 
9 C 100x77x3 9 0 0 0 0 13 17 0 0 17 Vzp r 10 
14 C 100x75x2 0 7 7 5 0 0 0 0 0 7 Prostý tah 40 
15 C 100x75x2 5 0 6 5 0 17 9 7 7 9 Štíhlost 20 
20 C 100x75x2 8 0 8 8 0 12 11 10 10 11 Štíhlost 40 
21 C 100x75x2 0 3 3 3 0 0 0 0 0 3 Prostý tah 40 
26 C 100x77x3 13 0 0 0 0 15 29 0 0 29 Vzp r 10 
27 C 100x77x3 13 0 0 0 0 15 29 0 0 29 Vzp r 10 
32 C 100x77x3 0 13 13 13 0 0 0 0 0 13 Prostý tah 10 
33 C 100x77x3 0 12 13 12 0 0 0 0 0 13 Tah a ohyb 10 
38 C 100x82x4 18 0 0 0 0 13 32 0 0 32 Vzp r 10 
39 C 100x82x4 18 0 0 0 0 13 32 0 0 32 Vzp r 10 
44 C 100x82x4 0 16 16 15 0 0 0 0 0 16 Prostý tah 10 
45 C 100x82x4 0 16 16 15 0 0 0 0 0 16 Prostý tah 10 
50 C 100x82x4 35 0 0 0 0 12 57 0 0 57 Vzp r 10 
51 C 100x82x4 35 0 0 0 0 12 57 0 0 57 Vzp r 10 
56 C 100x85x5 0 19 19 19 0 0 0 0 0 19 Prostý tah 10 
57 C 100x85x5 0 19 19 19 0 0 0 0 0 19 Prostý tah 10 

 
 
Spoje:  
 

Prve
k Profil Spoj 

N_t,Ed 
[kN] 

N_c,Ed 
[kN] 

F_v 
[%] 

F_b,c 
[%] 

F_b,t 
[%] 

F_n 
[%] 

V_eff 
[%] 

Spoj 
[%] Rozh. spoj 

1 C 100x85x5 C54 -19.54 -1.9 68 3 36 3 6 68 St ih 
2 C 100x85x5 C54 -19.55 -3.2 68 6 36 3 6 68 St ih 
8 C 100x77x3 C36v2 -0.45 6.79 26 32 2 0 0 32 Otla ení 
9 C 100x77x3 C36v2 -0.85 5.87 23 28 5 0 0 28 Otla ení 
14 C 100x75x2 C26v2 -2.8 0.7 11 5 24 2 2 24 Otla ení 
15 C 100x75x2 C26v2 -0.65 1.09 4 8 6 0 0 8 Otla ení 
20 C 100x75x2 C24v2 -0.87 1.57 10 16 9 1 1 16 Otla ení 
21 C 100x75x2 C24v2 -1.38 -0.27 8 3 14 1 1 14 Otla ení 
26 C 100x77x3 C36v2 0.39 9.16 35 43 2 0 0 43 Otla ení 
27 C 100x77x3 C36v2 1.59 8.99 34 43 9 1 1 43 Otla ení 
32 C 100x77x3 C36v2 -9.1 -0.86 35 4 50 4 5 50 Otla ení 
33 C 100x77x3 C36v2 -8.97 -1.87 34 9 50 4 5 50 Otla ení 
38 C 100x82x4 C46v2 3.19 24.81 74 62 9 1 1 74 St ih 
39 C 100x82x4 C46v2 3.46 24.82 74 62 10 1 1 74 St ih 
44 C 100x82x4 C46v2 -22.97 -3.41 68 9 64 5 7 68 St ih 
45 C 100x82x4 C48v2 -22.98 -3.58 51 7 48 5 7 51 St ih 

50 C 100x82x4 
C410v

2 6.28 48.68 87 77 11 1 1 87 St ih 
51 C 100x82x4 C410v 6.29 48.68 87 77 11 2 1 87 St ih 
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2 

56 C 100x85x5 
C510v

2 -59.5 -7.92 83 7 54 10 9 83 St ih 

57 C 100x85x5 
C510v

2 -59.52 -8.13 83 7 54 10 9 83 St ih 
 
 
Souhrn:  
 

Prve
k Member type Profil Materiál 

Komb. 
N_Ed 

Profil 
[%] 

Spoj 
[%] Vyhodnoceni Posouzení 

1 Strut 2 screw C 100x85x5 HX500LAD 10 7 68 St ih Vyhovuje 
2 Strut 2 screw C 100x85x5 HX500LAD 10 7 68 St ih Vyhovuje 
8 Strut 2 screw C 100x77x3 S350GD 11 19 32 Otla ení Vyhovuje 
9 Strut 2 screw C 100x77x3 S350GD 10 17 28 Otla ení Vyhovuje 
14 Strut 1 screw C 100x75x2 S350GD 40 7 24 Otla ení Vyhovuje 
15 Strut 1 screw C 100x75x2 S350GD 20 9 8 Štíhlost Vyhovuje 
20 Strut 1 screw C 100x75x2 S350GD 40 11 16 Otla ení Vyhovuje 
21 Strut 1 screw C 100x75x2 S350GD 40 3 14 Otla ení Vyhovuje 
26 Strut 2 screw C 100x77x3 S350GD 10 29 43 Otla ení Vyhovuje 
27 Strut 2 screw C 100x77x3 S350GD 10 29 43 Otla ení Vyhovuje 
32 Strut 2 screw C 100x77x3 S350GD 10 13 50 Otla ení Vyhovuje 
33 Strut 2 screw C 100x77x3 S350GD 10 13 50 Otla ení Vyhovuje 
38 Strut 2 screw C 100x82x4 HX420LAD 10 32 74 St ih Vyhovuje 
39 Strut 2 screw C 100x82x4 HX420LAD 10 32 74 St ih Vyhovuje 
44 Strut 2 screw C 100x82x4 HX420LAD 10 16 68 St ih Vyhovuje 
45 Strut 2 screw C 100x82x4 HX420LAD 10 16 51 St ih Vyhovuje 
50 Strut 2 screw C 100x82x4 HX420LAD 10 57 87 St ih Vyhovuje 
51 Strut 2 screw C 100x82x4 HX420LAD 10 57 87 St ih Vyhovuje 
56 Strut 2 screw C 100x85x5 HX500LAD 10 19 83 St ih Vyhovuje 
57 Strut 2 screw C 100x85x5 HX500LAD 10 19 83 St ih Vyhovuje 
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Vazník FR1 R15 horní pás 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:19:50 
Importováno ze souboru: CZ1621 FR1 R15.rtd 
 
  
 
 Horní pas 
 4 96 % Spoj: St ih 10 R15 Snow 
 
    
 
Parametry posouzení prvk :  
 

Typ Popis L_y Koef. 
L_y,k
oef 

ivk
a Y L_z Koef. 

L_z,k
oef 

ivk
a Z L_ft L_t 

Tenko
st. 

Bottom Bottom beam 6.0m 6 False 1 b 0.7 True 1 b True True True 
Strut Strut 2 screw 1 True 1 b 0.7 True 1 b True False True 
Top Top beam 1 True 1 b 0.7 True 1 b True True True 
Other Simple member 1 True 0 auto 1 True 0 auto False False False 
Strut Strut 1 screw 1 True 1 b 0.7 True 1 b True False True 
Other Frame distributed 0.33 False 1 b 0.5 True 1 b True False True 
Top Top beam SPH 0.33 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 1.5m 1.5 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 3.0m 3 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 4.5m 4.5 False 1 b 0.7 True 1 b True True True 

 
 
Materiál:  
 

Prve
k Typ Member type Profil 

Délka 
[m] Materiál 

Hmotno
st [kg] A [m²] 

A_eff 
[m²] 

Komb. 
N_Ed 

4 Top Top beam H 112x120x5 1.422 HX500LAD 15.39 2090 2090 10 
5 Top Top beam H 112x120x5 1.422 HX500LAD 15.39 2090 2090 10 
12 Top Top beam H 112x120x5 0.077 HX500LAD 15.39 2090 2090 10 
13 Top Top beam H 112x120x5 0.077 HX500LAD 15.39 2090 2090 10 
16 Top Top beam H 112x120x5 1.521 HX500LAD 15.39 2090 2090 10 
17 Top Top beam H 112x120x5 1.459 HX500LAD 15.39 2090 2090 10 
24 Top Top beam H 112x120x5 0.082 HX500LAD 15.39 2090 2090 10 
25 Top Top beam H 112x120x5 0.082 HX500LAD 15.39 2090 2090 10 
28 Top Top beam H 112x120x5 1.47 HX500LAD 15.39 2090 2090 10 
29 Top Top beam H 112x120x5 1.47 HX500LAD 15.39 2090 2090 10 
36 Top Top beam H 112x120x5 0.105 HX500LAD 15.39 2090 2090 10 
37 Top Top beam H 112x120x5 0.104 HX500LAD 15.39 2090 2090 10 
40 Top Top beam H 112x120x5 1.478 HX500LAD 15.39 2090 2090 10 
41 Top Top beam H 112x120x5 1.478 HX500LAD 15.39 2090 2090 10 
48 Top Top beam H 112x120x5 0.083 HX500LAD 15.39 2090 2090 10 
49 Top Top beam H 112x120x5 0.079 HX500LAD 15.39 2090 2090 10 
52 Top Top beam H 112x120x5 1.445 HX500LAD 15.39 2090 2090 10 
53 Top Top beam H 112x120x5 1.45 HX500LAD 15.39 2090 2090 40 
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Profily:  
 

Prve
k Profil 

N_c 
[%] 

N_t 
[%] 

NcM
z [%] 

NcM
z2 
[%] 

V_y 
[%] 

N_t 
[%] 

N_b 
[%] 

NyMy
Mz [%] 

NzMy
Mz [%] 

Profil 
[%] Rozh. profil 

Komb. 
N_Ed 

4 H 112x120x5 21 0 21 20 0 13 66 27 26 66 Vzp r 10 
5 H 112x120x5 21 0 21 20 0 13 66 28 26 66 Vzp r 10 

12 H 112x120x5 21 0 24 17 1 1 22 25 25 25 
Vzp r za 
ohybu 10 

13 H 112x120x5 21 0 25 17 1 1 22 25 25 25 Tlak a ohyb 10 
16 H 112x120x5 21 0 24 18 0 13 70 32 30 70 Vzp r 10 
17 H 112x120x5 21 0 24 18 0 13 70 31 30 70 Vzp r 10 

24 H 112x120x5 21 0 24 18 0 1 22 25 25 25 
Vzp r za 
ohybu 10 

25 H 112x120x5 22 0 25 18 5 1 22 25 25 25 Tlak a ohyb 10 
28 H 112x120x5 20 0 25 13 0 13 65 32 31 65 Vzp r 10 
29 H 112x120x5 20 0 25 13 0 13 65 32 31 65 Vzp r 10 
36 H 112x120x5 18 0 24 12 8 1 19 24 24 24 Tlak a ohyb 10 
37 H 112x120x5 18 0 24 12 8 1 19 24 24 24 Tlak a ohyb 10 
40 H 112x120x5 13 0 22 1 1 13 42 28 27 42 Vzp r 10 
41 H 112x120x5 13 0 23 1 1 13 42 28 27 42 Vzp r 10 
48 H 112x120x5 9 0 14 4 23 1 9 14 14 23 Smyk 10 
49 H 112x120x5 9 0 15 4 23 1 9 15 15 23 Smyk 10 
52 H 112x120x5 0 4 9 1 1 0 0 0 0 9 Tah a ohyb 10 
53 H 112x120x5 0 6 11 1 0 0 0 0 0 11 Tah a ohyb 40 

 
 
Spoje:  
 

Prve
k Profil Spoj 

N_t,Ed 
[kN] 

N_c,Ed 
[kN] 

F_v 
[%] 

F_b,c 
[%] 

F_b,t 
[%] 

F_n 
[%] 

V_eff 
[%] 

Spoj 
[%] Rozh. spoj 

4 H 112x120x5 HH06 9.66 65.95 96 59 9 1 0 96 St ih 
5 H 112x120x5 HH06 9.66 65.96 96 59 9 1 0 96 St ih 
12 H 112x120x5 X02 10.05 67.39 0 0 0 1 0 1 Osl.pr ez 
13 H 112x120x5 X02 10.04 67.39 0 0 0 1 0 1 Osl.pr ez 
16 H 112x120x5 X02 10.05 68.05 0 0 0 1 0 1 Osl.pr ez 
17 H 112x120x5 X02 10.03 67.92 0 0 0 1 0 1 Osl.pr ez 
24 H 112x120x5 X02 9.85 69.57 0 0 0 1 0 1 Osl.pr ez 
25 H 112x120x5 X02 9.83 69.41 0 0 0 1 0 1 Osl.pr ez 
28 H 112x120x5 X02 9.11 62.69 0 0 0 1 0 1 Osl.pr ez 
29 H 112x120x5 X02 8.28 62.65 0 0 0 1 0 1 Osl.pr ez 
36 H 112x120x5 X02 8.36 60.33 0 0 0 1 0 1 Osl.pr ez 
37 H 112x120x5 X02 7.05 60.34 0 0 0 1 0 1 Osl.pr ez 
40 H 112x120x5 X02 6.01 40.1 0 0 0 1 0 1 Osl.pr ez 
41 H 112x120x5 X02 2.52 40.1 0 0 0 0 0 0  
48 H 112x120x5 X02 3.99 28.33 0 0 0 0 0 0  
49 H 112x120x5 X02 -0.89 28.29 0 0 0 0 0 0  
52 H 112x120x5 HC06 -14.42 4.81 21 5 15 2 0 21 St ih 
53 H 112x120x5 HC06 -19.56 -0.97 28 1 20 2 0 28 St ih 

 
 
Souhrn:  
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Prve
k Member type Profil Materiál 

Komb. 
N_Ed 

Profil 
[%] 

Spoj 
[%] Vyhodnoceni Posouzení 

4 Top beam H 112x120x5 HX500LAD 10 66 96 St ih Vyhovuje 
5 Top beam H 112x120x5 HX500LAD 10 66 96 St ih Vyhovuje 
12 Top beam H 112x120x5 HX500LAD 10 25 1 Vzp r za ohybu Vyhovuje 
13 Top beam H 112x120x5 HX500LAD 10 25 1 Tlak a ohyb Vyhovuje 
16 Top beam H 112x120x5 HX500LAD 10 70 1 Vzp r Vyhovuje 
17 Top beam H 112x120x5 HX500LAD 10 70 1 Vzp r Vyhovuje 
24 Top beam H 112x120x5 HX500LAD 10 25 1 Vzp r za ohybu Vyhovuje 
25 Top beam H 112x120x5 HX500LAD 10 25 1 Tlak a ohyb Vyhovuje 
28 Top beam H 112x120x5 HX500LAD 10 65 1 Vzp r Vyhovuje 
29 Top beam H 112x120x5 HX500LAD 10 65 1 Vzp r Vyhovuje 
36 Top beam H 112x120x5 HX500LAD 10 24 1 Tlak a ohyb Vyhovuje 
37 Top beam H 112x120x5 HX500LAD 10 24 1 Tlak a ohyb Vyhovuje 
40 Top beam H 112x120x5 HX500LAD 10 42 1 Vzp r Vyhovuje 
41 Top beam H 112x120x5 HX500LAD 10 42 0 Vzp r Vyhovuje 
48 Top beam H 112x120x5 HX500LAD 10 23 0 Smyk Vyhovuje 
49 Top beam H 112x120x5 HX500LAD 10 23 0 Smyk Vyhovuje 
52 Top beam H 112x120x5 HX500LAD 10 9 21 St ih Vyhovuje 
53 Top beam H 112x120x5 HX500LAD 40 11 28 St ih Vyhovuje 
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Vazník FR1 R15 dolní pás 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:19:50 
Importováno ze souboru: CZ1621 FR1 R15.rtd 
 
  
 
 Dolní pas 
 3 99 % Spoj: St ih 10 R15 Snow 
    
 
Parametry posouzení prvk :  
 

Typ Popis L_y Koef. 
L_y,k
oef 

ivk
a Y L_z Koef. 

L_z,k
oef 

ivk
a Z L_ft L_t 

Tenko
st. 

Bottom Bottom beam 6.0m 6 False 1 b 0.7 True 1 b True True True 
Strut Strut 2 screw 1 True 1 b 0.7 True 1 b True False True 
Top Top beam 1 True 1 b 0.7 True 1 b True True True 
Other Simple member 1 True 0 auto 1 True 0 auto False False False 
Strut Strut 1 screw 1 True 1 b 0.7 True 1 b True False True 
Other Frame distributed 0.33 False 1 b 0.5 True 1 b True False True 
Top Top beam SPH 0.33 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 1.5m 1.5 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 3.0m 3 False 1 b 0.7 True 1 b True True True 
Bottom Bottom beam 4.5m 4.5 False 1 b 0.7 True 1 b True True True 

 
 
Materiál:  
 

Prve
k Typ Member type Profil 

Délka 
[m] Materiál 

Hmotno
st [kg] A [m²] 

A_eff 
[m²] 

Komb. 
N_Ed 

3 Bottom Bottom beam 4.5m H 112x120x5 1.872 HX500LAD 15.39 2090 2090 10 
6 Bottom Bottom beam 4.5m H 112x120x5 0.096 HX500LAD 15.39 2090 2090 10 
7 Bottom Bottom beam 4.5m H 112x120x5 0.1 HX500LAD 15.39 2090 2090 10 
10 Bottom Bottom beam 6.0m H 112x120x5 1.16 HX500LAD 15.39 2090 2090 10 
11 Bottom Bottom beam 3.0m H 112x120x5 1.155 HX500LAD 15.39 2090 2090 10 
18 Bottom Bottom beam 4.5m H 112x120x5 0.062 HX500LAD 15.39 2090 2090 10 
19 Bottom Bottom beam 4.5m H 112x120x5 0.061 HX500LAD 15.39 2090 2090 10 
22 Bottom Bottom beam 4.5m H 112x120x5 1.44 HX500LAD 15.39 2090 2090 10 
23 Bottom Bottom beam 3.0m H 112x120x5 1.436 HX500LAD 15.39 2090 2090 10 
30 Bottom Bottom beam 4.5m H 112x120x5 0.108 HX500LAD 15.39 2090 2090 10 
31 Bottom Bottom beam 4.5m H 112x120x5 0.111 HX500LAD 15.39 2090 2090 10 
34 Bottom Bottom beam 4.5m H 112x120x5 1.426 HX500LAD 15.39 2090 2090 10 
35 Bottom Bottom beam 3.0m H 112x120x5 1.419 HX500LAD 15.39 2090 2090 10 
42 Bottom Bottom beam 4.5m H 112x120x5 0.105 HX500LAD 15.39 2090 2090 10 
43 Bottom Bottom beam 4.5m H 112x120x5 0.106 HX500LAD 15.39 2090 2090 10 
46 Bottom Bottom beam 4.5m H 112x120x5 1.365 HX500LAD 15.39 2090 2090 11 
47 Bottom Bottom beam 4.5m H 112x120x5 1.365 HX500LAD 15.39 2090 2090 10 
54 Bottom Bottom beam 4.5m H 112x120x5 0.1 HX500LAD 15.39 2090 2090 10 
55 Bottom Bottom beam 4.5m H 112x120x5 0.103 HX500LAD 15.39 2090 2090 40 
58 Bottom Bottom beam 3.0m H 112x120x5 0.606 HX500LAD 15.39 2090 2090 10 
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59 Bottom Bottom beam 3.0m H 112x120x5 0.647 HX500LAD 15.39 2090 2090 10 
 
 
Profily:  
 

Prve
k Profil 

N_c 
[%] 

N_t 
[%] 

NcM
z [%] 

NcM
z2 
[%] 

V_y 
[%] 

N_t 
[%] 

N_b 
[%] 

NyMy
Mz [%] 

NzMy
Mz [%] 

Profil 
[%] Rozh. profil 

Komb. 
N_Ed 

3 H 112x120x5 0 14 15 13 0 0 0 0 0 15 Tah a ohyb 10 
6 H 112x120x5 0 18 23 13 6 0 0 0 0 23 Tah a ohyb 10 
7 H 112x120x5 0 18 23 13 6 0 0 0 0 23 Tah a ohyb 10 
10 H 112x120x5 0 18 23 13 0 0 0 0 0 23 Tah a ohyb 10 
11 H 112x120x5 0 18 23 13 0 0 0 0 0 23 Tah a ohyb 10 
18 H 112x120x5 0 18 20 16 0 0 0 0 0 20 Tah a ohyb 10 
19 H 112x120x5 0 18 20 16 0 0 0 0 0 20 Tah a ohyb 10 
22 H 112x120x5 0 18 23 13 0 0 0 0 0 23 Tah a ohyb 10 
23 H 112x120x5 0 18 22 14 0 0 0 0 0 22 Tah a ohyb 10 
30 H 112x120x5 0 16 21 12 7 0 0 0 0 21 Tah a ohyb 10 
31 H 112x120x5 0 16 21 12 6 0 0 0 0 21 Tah a ohyb 10 
34 H 112x120x5 0 15 23 6 1 0 0 0 0 23 Tah a ohyb 10 
35 H 112x120x5 0 15 24 5 1 0 0 0 0 24 Tah a ohyb 10 
42 H 112x120x5 0 9 18 0 16 0 0 0 0 18 Tah a ohyb 10 
43 H 112x120x5 0 9 18 0 16 0 0 0 0 18 Tah a ohyb 10 
46 H 112x120x5 0 5 11 2 1 0 0 0 0 11 Tah a ohyb 11 
47 H 112x120x5 0 4 11 3 1 0 0 0 0 11 Tah a ohyb 10 

54 H 112x120x5 8 0 25 11 27 40 31 47 25 47 
Vzp r za 
ohybu 10 

55 H 112x120x5 9 0 23 6 21 40 36 49 23 49 
Vzp r za 
ohybu 40 

58 H 112x120x5 24 0 41 5 3 27 60 69 44 69 
Vzp r za 
ohybu 10 

59 H 112x120x5 24 0 41 5 3 27 60 69 44 69 
Vzp r za 
ohybu 10 

 
 
Spoje:  
 

Prve
k Profil Spoj 

N_t,Ed 
[kN] 

N_c,Ed 
[kN] 

F_v 
[%] 

F_b,c 
[%] 

F_b,t 
[%] 

F_n 
[%] 

V_eff 
[%] 

Spoj 
[%] Rozh. spoj 

3 H 112x120x5 HC04 -45.49 -9.59 99 13 64 5 0 99 St ih 
6 H 112x120x5 X02 -57.86 -12.88 0 0 0 6 0 6 Osl.pr ez 
7 H 112x120x5 X02 -57.87 -10.73 0 0 0 6 0 6 Osl.pr ez 
10 H 112x120x5 X02 -58.48 -13.04 0 0 0 6 0 6 Osl.pr ez 
11 H 112x120x5 X02 -58.48 -10.6 0 0 0 6 0 6 Osl.pr ez 
18 H 112x120x5 X02 -58.94 -13.94 0 0 0 6 0 6 Osl.pr ez 
19 H 112x120x5 X02 -58.83 -9.92 0 0 0 6 0 6 Osl.pr ez 
22 H 112x120x5 X02 -58.87 -13.86 0 0 0 6 0 6 Osl.pr ez 
23 H 112x120x5 X02 -58.7 -9.38 0 0 0 6 0 6 Osl.pr ez 
30 H 112x120x5 X02 -52.59 -12.72 0 0 0 6 0 6 Osl.pr ez 
31 H 112x120x5 X02 -52.54 -7.44 0 0 0 6 0 6 Osl.pr ez 
34 H 112x120x5 X02 -47.71 -11.64 0 0 0 5 0 5 Osl.pr ez 
35 H 112x120x5 X02 -47.72 -5.77 0 0 0 5 0 5 Osl.pr ez 
42 H 112x120x5 X02 -29.14 -9.01 0 0 0 3 0 3 Osl.pr ez 
43 H 112x120x5 X02 -29.15 -1.16 0 0 0 3 0 3 Osl.pr ez 
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46 H 112x120x5 X02 -14.98 -6.54 0 0 0 2 0 2 Osl.pr ez 
47 H 112x120x5 X02 -13.66 2.93 0 0 0 1 0 1 Osl.pr ez 
54 H 112x120x5 X02 -3.45 26.09 0 0 0 0 0 0  
55 H 112x120x5 X02 -1.37 29.93 0 0 0 0 0 0  
58 H 112x120x5  3.35 77.05 0 0 0 0 0 0  
59 H 112x120x5  5.61 77.03 0 0 0 0 0 0  

 
 
Souhrn:  
 

Prve
k Member type Profil Materiál 

Komb. 
N_Ed 

Profil 
[%] 

Spoj 
[%] Vyhodnoceni Posouzení 

3 Bottom beam 4.5m H 112x120x5 HX500LAD 10 15 99 St ih Vyhovuje 
6 Bottom beam 4.5m H 112x120x5 HX500LAD 10 23 6 Tah a ohyb Vyhovuje 
7 Bottom beam 4.5m H 112x120x5 HX500LAD 10 23 6 Tah a ohyb Vyhovuje 
10 Bottom beam 6.0m H 112x120x5 HX500LAD 10 23 6 Tah a ohyb Vyhovuje 
11 Bottom beam 3.0m H 112x120x5 HX500LAD 10 23 6 Tah a ohyb Vyhovuje 
18 Bottom beam 4.5m H 112x120x5 HX500LAD 10 20 6 Tah a ohyb Vyhovuje 
19 Bottom beam 4.5m H 112x120x5 HX500LAD 10 20 6 Tah a ohyb Vyhovuje 
22 Bottom beam 4.5m H 112x120x5 HX500LAD 10 23 6 Tah a ohyb Vyhovuje 
23 Bottom beam 3.0m H 112x120x5 HX500LAD 10 22 6 Tah a ohyb Vyhovuje 
30 Bottom beam 4.5m H 112x120x5 HX500LAD 10 21 6 Tah a ohyb Vyhovuje 
31 Bottom beam 4.5m H 112x120x5 HX500LAD 10 21 6 Tah a ohyb Vyhovuje 
34 Bottom beam 4.5m H 112x120x5 HX500LAD 10 23 5 Tah a ohyb Vyhovuje 
35 Bottom beam 3.0m H 112x120x5 HX500LAD 10 24 5 Tah a ohyb Vyhovuje 
42 Bottom beam 4.5m H 112x120x5 HX500LAD 10 18 3 Tah a ohyb Vyhovuje 
43 Bottom beam 4.5m H 112x120x5 HX500LAD 10 18 3 Tah a ohyb Vyhovuje 
46 Bottom beam 4.5m H 112x120x5 HX500LAD 11 11 2 Tah a ohyb Vyhovuje 
47 Bottom beam 4.5m H 112x120x5 HX500LAD 10 11 1 Tah a ohyb Vyhovuje 
54 Bottom beam 4.5m H 112x120x5 HX500LAD 10 47 0 Vzp r za ohybu Vyhovuje 
55 Bottom beam 4.5m H 112x120x5 HX500LAD 40 49 0 Vzp r za ohybu Vyhovuje 
58 Bottom beam 3.0m H 112x120x5 HX500LAD 10 69 0 Vzp r za ohybu Vyhovuje 
59 Bottom beam 3.0m H 112x120x5 HX500LAD 10 69 0 Vzp r za ohybu Vyhovuje 
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Zatížení p i požáru 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 09:13:54 
 

STANOVENÍ NORMOVÉ TEPLOTNÍ K IVKY A TEPLOTY OCELI DLE SN EN 1991-1-2 
 
Zadání: 
 
 Profile =  C 100x53x3  
 Výška profilu h =  100 mm 
 Ší ka profilu b =  53 mm 
 Objem prvku na jednotku délky V =  662 mm² 
 Ší ka oh ívané pásnice b_fl =  0 mm 
 Plocha povrchu prvku na jednotku délky A_m =  0.446 m²/m 
 
 as vystavení ú ink m požáru t =  15 min 
 asový úsek  t =  5 s SN EN 1993-1-2 odst. 4.2.5.1 (4) 
 Uvažovat vliv pozinkování =  True 
 Emisivita prvku _m =  0.35 
 Emisivita požáru _f =  1.00 
 Polohový faktor  =  1.00 
 Sou initel p estupu tepla _c =  25.00 W/m²K SN EN 1991-1-2 odst. 3.2.1 (2) 
 Stefan-Boltzmanova konstanta  =  5.67E-08 W/m²K^4 SN EN 1991-1-2 odst. 3.1 (6) 
 Objemová hmotnost  =  7850 kg/m³ SN EN 1993-1-2 odst. 3.2.2 (1) 
 Uvažovat oh ev jen 3 stran =  False 
 
 
Výpo et: 
 

= =
0.446

662 0.000001 = 673.716  

 
 3 => = ( + 2 )  

 
= ( + 2 ) = ( 53 0.001 + 2 100 0.001) 1 = 0.306  

 

( ) = =
0.306

662 0.000001 = 462.236  

 
 

í = => =
( )

 

 

=
( )

=
462.236
673.716 = 0.686 

 
 

= 20 + 345 log ( + 1) = 20 + 345 log ( 15 + 1) = 738.56 °  
 

= 0.686
673.716

1045.28 7850 3589.28 5 = 1.03 °  

 
= 703.719 + 1.025 = 703.72 °  
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= 666 +
13002

738 = 666 +
13002

738 703.72 = 1045.28  

 
 

 
 

= 25.00 (738.56 703.72) = 871.04  
 

+ 273 ( + 273)

= 1.00 0.35 1.00 (5.67 08) ((738.56 + 273) (703.72 + 273) ) = 2718.24  
 

= 871.04 + 2718.24 = 3589.28  
 
 
 Sou initel pr ezu nechrán ných ocelových prvk  A_m/V =  673.716 1/m 
 Povrch obdélníka opsaného pr ezu A_m,b =  0.306 m²/m 
 Sou initel pr ezu obdélníka opsaného pr ezu (A_m/V)_b =  462.236 1/m 
 Uvažovat vliv zastín ní =  True 
 Opravný sou initel zastin ní k_sh =  0.686 SN EN 1993-1-2 odst. 4.2.5.1 (2), výraz 4.26b 
 
 Normová teplotní k ivka _g =  738.56 °C SN EN 1991-1-2 odst. 3.2.1 (1), výraz 3.4 
 ír stek tep. oceli _a,t =  1.03 °C SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Teplota oceli _c =  703.72 °C 
 rné teplo oceli c_a =  1045.28 J/kgK SN EN 1993-1-2 odst. 3.4.1.2 (1), výraz 3.2 
 istý tepelný tok h_net =  3589.28 W/m² SN EN 1991-1-2 odst. 3.1 (2), výraz 3.1 
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REDUK NÍ SOU INITELÉ OCELI A SPOJ  P I ZVÝŠENÝCH TEPLOTÁCH DLE SN EN 1993-1-2 
 

Reduk ní sou initel Reduk ní sou initel 

Sou initelé pro pr ezy 1-3. t ídy   
k_yQ 0.225 
k_PQ 0.074 
k_EQ 0.128 
Sou initelé pro pr ezy 4. t ídy   
k_PQ 0.128 
k_EQ 0.128 
Sou initelé pro spoje   
k_bQ 0.099 
k_wQ 0.128 

 
 
Teplota: 
 
 Teplota p i požáru T =  704 °C SN EN 1993-1-2 
 
Materiál: 
 
 Ocel =  S350GD  SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez kluzu oceli f_y =  350 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez pevnosti oceli f_u =  420 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Modul pružnosti oceli E =  210 GPa 
 ída pr ezu =  4  
 Redukovaná mez kluzu oceli f_y,red =  44.800 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaná mez pevnosti oceli f_u,red =  53.760 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaný modul pružnosti oceli E_red =  26.880 GPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 
 
 
 

Zatížení p i požáru 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:30:43 
 

STANOVENÍ NORMOVÉ TEPLOTNÍ K IVKY A TEPLOTY OCELI DLE SN EN 1991-1-2 
 
Zadání: 
 
 Profile =  C 100x48x2  
 Výška profilu h =  100 mm 
 Ší ka profilu b =  48 mm 
 Objem prvku na jednotku délky V =  423 mm² 
 Ší ka oh ívané pásnice b_fl =  0 mm 
 Plocha povrchu prvku na jednotku délky A_m =  0.434 m²/m 
 
 as vystavení ú ink m požáru t =  15 min 
 asový úsek  t =  5 s SN EN 1993-1-2 odst. 4.2.5.1 (4) 
 Uvažovat vliv pozinkování =  True 
 Emisivita prvku _m =  0.35 
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 Emisivita požáru _f =  1.00 
 Polohový faktor  =  1.00 
 Sou initel p estupu tepla _c =  25.00 W/m²K SN EN 1991-1-2 odst. 3.2.1 (2) 
 Stefan-Boltzmanova konstanta  =  5.67E-08 W/m²K^4 SN EN 1991-1-2 odst. 3.1 (6) 
 Objemová hmotnost  =  7850 kg/m³ SN EN 1993-1-2 odst. 3.2.2 (1) 
 Uvažovat oh ev jen 3 stran =  False 
 
 
Výpo et: 
 

= =
0.434

423 0.000001 = 1026.005  

 
 3 => = ( + 2 )  

 
= ( + 2 ) = ( 48 0.001 + 2 100 0.001) 1 = 0.296  

 

( ) = =
0.296

423 0.000001 = 699.764  

 
 

í = => =
( )

 

 

=
( )

=
699.764

1026.005 = 0.682 

 
 

= 20 + 345 log ( + 1) = 20 + 345 log ( 15 + 1) = 738.56 °  
 

= 0.682
1026.005

1271.99 7850 2301.23 5 = 0.82 °  

 
= 716.544 + 0.819 = 716.54 °  

 

= 666 +
13002

738 = 666 +
13002

738 716.54 = 1271.99  

 
 

 
 

= 25.00 (738.56 716.54) = 550.42  
 

+ 273 ( + 273)

= 1.00 0.35 1.00 (5.67 08) ((738.56 + 273) (716.54 + 273) ) = 1750.81  
 

= 550.42 + 1750.81 = 2301.23  
 
 
 Sou initel pr ezu nechrán ných ocelových prvk  A_m/V =  1026.005 1/m 
 Povrch obdélníka opsaného pr ezu A_m,b =  0.296 m²/m 
 Sou initel pr ezu obdélníka opsaného pr ezu (A_m/V)_b =  699.764 1/m 
 Uvažovat vliv zastín ní =  True 
 Opravný sou initel zastin ní k_sh =  0.682 SN EN 1993-1-2 odst. 4.2.5.1 (2), výraz 4.26b 
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 Normová teplotní k ivka _g =  738.56 °C SN EN 1991-1-2 odst. 3.2.1 (1), výraz 3.4 
 ír stek tep. oceli _a,t =  0.82 °C SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Teplota oceli _c =  716.54 °C 
 rné teplo oceli c_a =  1271.99 J/kgK SN EN 1993-1-2 odst. 3.4.1.2 (1), výraz 3.2 
 istý tepelný tok h_net =  2301.23 W/m² SN EN 1991-1-2 odst. 3.1 (2), výraz 3.1 
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REDUK NÍ SOU INITELÉ OCELI A SPOJ  P I ZVÝŠENÝCH TEPLOTÁCH DLE SN EN 1993-1-2 
 

Reduk ní sou initel Reduk ní sou initel 

Sou initelé pro pr ezy 1-3. t ídy   
k_yQ 0.21 
k_PQ 0.071 
k_EQ 0.123 
Sou initelé pro pr ezy 4. t ídy   
k_PQ 0.12 
k_EQ 0.123 
Sou initelé pro spoje   
k_bQ 0.094 
k_wQ 0.12 

 
 
Teplota: 
 
 Teplota p i požáru T =  717 °C SN EN 1993-1-2 
 
Materiál: 
 
 Ocel =  S350GD  SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez kluzu oceli f_y =  350 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez pevnosti oceli f_u =  420 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Modul pružnosti oceli E =  210 GPa 
 ída pr ezu =  4  
 Redukovaná mez kluzu oceli f_y,red =  42.000 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaná mez pevnosti oceli f_u,red =  50.400 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaný modul pružnosti oceli E_red =  25.830 GPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 
 
 
 

Zatížení p i požáru 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:30:43 
 

STANOVENÍ NORMOVÉ TEPLOTNÍ K IVKY A TEPLOTY OCELI DLE SN EN 1991-1-2 
 
Zadání: 
 
 Profile =  C 100x75x2  
 Výška profilu h =  100 mm 
 Ší ka profilu b =  75 mm 
 Objem prvku na jednotku délky V =  531 mm² 
 Ší ka oh ívané pásnice b_fl =  0 mm 
 Plocha povrchu prvku na jednotku délky A_m =  0.542 m²/m 
 
 as vystavení ú ink m požáru t =  15 min 
 asový úsek  t =  5 s SN EN 1993-1-2 odst. 4.2.5.1 (4) 
 Uvažovat vliv pozinkování =  True 
 Emisivita prvku _m =  0.35 
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 Emisivita požáru _f =  1.00 
 Polohový faktor  =  1.00 
 Sou initel p estupu tepla _c =  25.00 W/m²K SN EN 1991-1-2 odst. 3.2.1 (2) 
 Stefan-Boltzmanova konstanta  =  5.67E-08 W/m²K^4 SN EN 1991-1-2 odst. 3.1 (6) 
 Objemová hmotnost  =  7850 kg/m³ SN EN 1993-1-2 odst. 3.2.2 (1) 
 Uvažovat oh ev jen 3 stran =  False 
 
 
Výpo et: 
 

= =
0.542

531 0.000001 = 1020.716  

 
 3 => = ( + 2 )  

 
= ( + 2 ) = ( 75 0.001 + 2 100 0.001) 1 = 0.350  

 

( ) = =
0.350

531 0.000001 = 659.134  

 
 

í = => =
( )

 

 

=
( )

=
659.134

1020.716 = 0.646 

 
 

= 20 + 345 log ( + 1) = 20 + 345 log ( 15 + 1) = 738.56 °  
 

= 0.646
1020.716

1237.39 7850 2433.46 5 = 0.84 °  

 
= 715.245 + 0.838 = 715.24 °  

 

= 666 +
13002

738 = 666 +
13002

738 715.24 = 1237.39  

 
 

 
 

= 25.00 (738.56 715.24) = 582.90  
 

+ 273 ( + 273)

= 1.00 0.35 1.00 (5.67 08) ((738.56 + 273) (715.24 + 273) ) = 1850.55  
 

= 582.90 + 1850.55 = 2433.46  
 
 
 Sou initel pr ezu nechrán ných ocelových prvk  A_m/V =  1020.716 1/m 
 Povrch obdélníka opsaného pr ezu A_m,b =  0.350 m²/m 
 Sou initel pr ezu obdélníka opsaného pr ezu (A_m/V)_b =  659.134 1/m 
 Uvažovat vliv zastín ní =  True 
 Opravný sou initel zastin ní k_sh =  0.646 SN EN 1993-1-2 odst. 4.2.5.1 (2), výraz 4.26b 
 

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Normová teplotní k ivka _g =  738.56 °C SN EN 1991-1-2 odst. 3.2.1 (1), výraz 3.4 
 ír stek tep. oceli _a,t =  0.84 °C SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Teplota oceli _c =  715.24 °C 
 rné teplo oceli c_a =  1237.39 J/kgK SN EN 1993-1-2 odst. 3.4.1.2 (1), výraz 3.2 
 istý tepelný tok h_net =  2433.46 W/m² SN EN 1991-1-2 odst. 3.1 (2), výraz 3.1 
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

REDUK NÍ SOU INITELÉ OCELI A SPOJ  P I ZVÝŠENÝCH TEPLOTÁCH DLE SN EN 1993-1-2 
 

Reduk ní sou initel Reduk ní sou initel 

Sou initelé pro pr ezy 1-3. t ídy   
k_yQ 0.212 
k_PQ 0.071 
k_EQ 0.124 
Sou initelé pro pr ezy 4. t ídy   
k_PQ 0.121 
k_EQ 0.124 
Sou initelé pro spoje   
k_bQ 0.095 
k_wQ 0.122 

 
 
Teplota: 
 
 Teplota p i požáru T =  715 °C SN EN 1993-1-2 
 
Materiál: 
 
 Ocel =  S350GD  SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez kluzu oceli f_y =  350 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez pevnosti oceli f_u =  420 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Modul pružnosti oceli E =  210 GPa 
 ída pr ezu =  4  
 Redukovaná mez kluzu oceli f_y,red =  42.350 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaná mez pevnosti oceli f_u,red =  50.820 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaný modul pružnosti oceli E_red =  26.040 GPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 
 
 
 

Zatížení p i požáru 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:30:43 
 

STANOVENÍ NORMOVÉ TEPLOTNÍ K IVKY A TEPLOTY OCELI DLE SN EN 1991-1-2 
 
Zadání: 
 
 Profile =  C 100x77x3  
 Výška profilu h =  100 mm 
 Ší ka profilu b =  77 mm 
 Objem prvku na jednotku délky V =  806 mm² 
 Ší ka oh ívané pásnice b_fl =  0 mm 
 Plocha povrchu prvku na jednotku délky A_m =  0.542 m²/m 
 
 as vystavení ú ink m požáru t =  15 min 
 asový úsek  t =  5 s SN EN 1993-1-2 odst. 4.2.5.1 (4) 
 Uvažovat vliv pozinkování =  True 
 Emisivita prvku _m =  0.35 

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Emisivita požáru _f =  1.00 
 Polohový faktor  =  1.00 
 Sou initel p estupu tepla _c =  25.00 W/m²K SN EN 1991-1-2 odst. 3.2.1 (2) 
 Stefan-Boltzmanova konstanta  =  5.67E-08 W/m²K^4 SN EN 1991-1-2 odst. 3.1 (6) 
 Objemová hmotnost  =  7850 kg/m³ SN EN 1993-1-2 odst. 3.2.2 (1) 
 Uvažovat oh ev jen 3 stran =  False 
 
 
Výpo et: 
 

= =
0.542

806 0.000001 = 672.457  

 
 3 => = ( + 2 )  

 
= ( + 2 ) = ( 77 0.001 + 2 100 0.001) 1 = 0.354  

 

( ) = =
0.354

806 0.000001 = 439.206  

 
 

í = => =
( )

 

 

=
( )

=
439.206
672.457 = 0.653 

 
 

= 20 + 345 log ( + 1) = 20 + 345 log ( 15 + 1) = 738.56 °  
 

= 0.653
672.457

1019.89 7850 3831.99 5 = 1.07 °  

 
= 701.260 + 1.066 = 701.26 °  

 

= 666 +
13002

738 = 666 +
13002

738 701.26 = 1019.89  

 
 

 
 

= 25.00 (738.56 701.26) = 932.53  
 

+ 273 ( + 273)

= 1.00 0.35 1.00 (5.67 08) ((738.56 + 273) (701.26 + 273) ) = 2899.46  
 

= 932.53 + 2899.46 = 3831.99  
 
 
 Sou initel pr ezu nechrán ných ocelových prvk  A_m/V =  672.457 1/m 
 Povrch obdélníka opsaného pr ezu A_m,b =  0.354 m²/m 
 Sou initel pr ezu obdélníka opsaného pr ezu (A_m/V)_b =  439.206 1/m 
 Uvažovat vliv zastín ní =  True 
 Opravný sou initel zastin ní k_sh =  0.653 SN EN 1993-1-2 odst. 4.2.5.1 (2), výraz 4.26b 
 

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Normová teplotní k ivka _g =  738.56 °C SN EN 1991-1-2 odst. 3.2.1 (1), výraz 3.4 
 ír stek tep. oceli _a,t =  1.07 °C SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Teplota oceli _c =  701.26 °C 
 rné teplo oceli c_a =  1019.89 J/kgK SN EN 1993-1-2 odst. 3.4.1.2 (1), výraz 3.2 
 istý tepelný tok h_net =  3831.99 W/m² SN EN 1991-1-2 odst. 3.1 (2), výraz 3.1 
 
 

 
 

  

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

REDUK NÍ SOU INITELÉ OCELI A SPOJ  P I ZVÝŠENÝCH TEPLOTÁCH DLE SN EN 1993-1-2 
 

Reduk ní sou initel Reduk ní sou initel 

Sou initelé pro pr ezy 1-3. t ídy   
k_yQ 0.229 
k_PQ 0.075 
k_EQ 0.13 
Sou initelé pro pr ezy 4. t ídy   
k_PQ 0.129 
k_EQ 0.13 
Sou initelé pro spoje   
k_bQ 0.1 
k_wQ 0.129 

 
 
Teplota: 
 
 Teplota p i požáru T =  701 °C SN EN 1993-1-2 
 
Materiál: 
 
 Ocel =  S350GD  SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez kluzu oceli f_y =  350 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez pevnosti oceli f_u =  420 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Modul pružnosti oceli E =  210 GPa 
 ída pr ezu =  4  
 Redukovaná mez kluzu oceli f_y,red =  45.150 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaná mez pevnosti oceli f_u,red =  54.180 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaný modul pružnosti oceli E_red =  27.300 GPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 
 
 
 

Zatížení p i požáru 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:30:44 
 

STANOVENÍ NORMOVÉ TEPLOTNÍ K IVKY A TEPLOTY OCELI DLE SN EN 1991-1-2 
 
Zadání: 
 
 Profile =  C 100x82x4  
 Výška profilu h =  100 mm 
 Ší ka profilu b =  82 mm 
 Objem prvku na jednotku délky V =  1167 mm² 
 Ší ka oh ívané pásnice b_fl =  0 mm 
 Plocha povrchu prvku na jednotku délky A_m =  0.588 m²/m 
 
 as vystavení ú ink m požáru t =  15 min 
 asový úsek  t =  5 s SN EN 1993-1-2 odst. 4.2.5.1 (4) 
 Uvažovat vliv pozinkování =  True 
 Emisivita prvku _m =  0.35 
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Emisivita požáru _f =  1.00 
 Polohový faktor  =  1.00 
 Sou initel p estupu tepla _c =  25.00 W/m²K SN EN 1991-1-2 odst. 3.2.1 (2) 
 Stefan-Boltzmanova konstanta  =  5.67E-08 W/m²K^4 SN EN 1991-1-2 odst. 3.1 (6) 
 Objemová hmotnost  =  7850 kg/m³ SN EN 1993-1-2 odst. 3.2.2 (1) 
 Uvažovat oh ev jen 3 stran =  False 
 
 
Výpo et: 
 

= =
0.588

1167 0.000001 = 503.856  

 
 3 => = ( + 2 )  

 
= ( + 2 ) = ( 82 0.001 + 2 100 0.001) 1 = 0.364  

 

( ) = =
0.364

1167 0.000001 = 311.911  

 
 

í = => =
( )

 

 

=
( )

=
311.911
503.856 = 0.619 

 
 

= 20 + 345 log ( + 1) = 20 + 345 log ( 15 + 1) = 738.56 °  
 

= 0.619
503.856

875.48 7850 6253.14 5 = 1.44 °  

 
= 675.932 + 1.437 = 675.93 °  

 

= 666 +
13002

738 = 666 +
13002

738 675.93 = 875.48  

 
 

 
 

= 25.00 (738.56 675.93) = 1565.72  
 

+ 273 ( + 273)

= 1.00 0.35 1.00 (5.67 08) ((738.56 + 273) (675.93 + 273) ) = 4687.42  
 

= 1565.72 + 4687.42 = 6253.14  
 
 
 Sou initel pr ezu nechrán ných ocelových prvk  A_m/V =  503.856 1/m 
 Povrch obdélníka opsaného pr ezu A_m,b =  0.364 m²/m 
 Sou initel pr ezu obdélníka opsaného pr ezu (A_m/V)_b =  311.911 1/m 
 Uvažovat vliv zastín ní =  True 
 Opravný sou initel zastin ní k_sh =  0.619 SN EN 1993-1-2 odst. 4.2.5.1 (2), výraz 4.26b 
 

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Normová teplotní k ivka _g =  738.56 °C SN EN 1991-1-2 odst. 3.2.1 (1), výraz 3.4 
 ír stek tep. oceli _a,t =  1.44 °C SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Teplota oceli _c =  675.93 °C 
 rné teplo oceli c_a =  875.48 J/kgK SN EN 1993-1-2 odst. 3.4.1.2 (1), výraz 3.2 
 istý tepelný tok h_net =  6253.14 W/m² SN EN 1991-1-2 odst. 3.1 (2), výraz 3.1 
 
 

 
 

  

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

REDUK NÍ SOU INITELÉ OCELI A SPOJ  P I ZVÝŠENÝCH TEPLOTÁCH DLE SN EN 1993-1-2 
 

Reduk ní sou initel Reduk ní sou initel 

Sou initelé pro pr ezy 1-3. t ídy   
k_yQ 0.288 
k_PQ 0.1 
k_EQ 0.173 
Sou initelé pro pr ezy 4. t ídy   
k_PQ 0.171 
k_EQ 0.173 
Sou initelé pro spoje   
k_bQ 0.129 
k_wQ 0.19 

 
 
Teplota: 
 
 Teplota p i požáru T =  676 °C SN EN 1993-1-2 
 
Materiál: 
 
 Ocel =  HX420LAD  SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez kluzu oceli f_y =  420 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez pevnosti oceli f_u =  480 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Modul pružnosti oceli E =  210 GPa 
 ída pr ezu =  4  
 Redukovaná mez kluzu oceli f_y,red =  71.820 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaná mez pevnosti oceli f_u,red =  82.080 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaný modul pružnosti oceli E_red =  36.330 GPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 
 
 
 

Zatížení p i požáru 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:30:44 
 

STANOVENÍ NORMOVÉ TEPLOTNÍ K IVKY A TEPLOTY OCELI DLE SN EN 1991-1-2 
 
Zadání: 
 
 Profile =  C 100x85x5  
 Výška profilu h =  100 mm 
 Ší ka profilu b =  85 mm 
 Objem prvku na jednotku délky V =  1515 mm² 
 Ší ka oh ívané pásnice b_fl =  0 mm 
 Plocha povrchu prvku na jednotku délky A_m =  0.610 m²/m 
 
 as vystavení ú ink m požáru t =  15 min 
 asový úsek  t =  5 s SN EN 1993-1-2 odst. 4.2.5.1 (4) 
 Uvažovat vliv pozinkování =  True 
 Emisivita prvku _m =  0.35 

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Emisivita požáru _f =  1.00 
 Polohový faktor  =  1.00 
 Sou initel p estupu tepla _c =  25.00 W/m²K SN EN 1991-1-2 odst. 3.2.1 (2) 
 Stefan-Boltzmanova konstanta  =  5.67E-08 W/m²K^4 SN EN 1991-1-2 odst. 3.1 (6) 
 Objemová hmotnost  =  7850 kg/m³ SN EN 1993-1-2 odst. 3.2.2 (1) 
 Uvažovat oh ev jen 3 stran =  False 
 
 
Výpo et: 
 

= =
0.610

1515 0.000001 = 402.640  

 
 3 => = ( + 2 )  

 
= ( + 2 ) = ( 85 0.001 + 2 100 0.001) 1 = 0.370  

 

( ) = =
0.370

1515 0.000001 = 244.224  

 
 

í = => =
( )

 

 

=
( )

=
244.224
402.640 = 0.607 

 
 

= 20 + 345 log ( + 1) = 20 + 345 log ( 15 + 1) = 738.56 °  
 

= 0.607
402.640

806.09 7850 9008.12 5 = 1.76 °  

 
= 645.186 + 1.756 = 645.19 °  

 

= 666 +
13002

738 = 666 +
13002

738 645.19 = 806.09  

 
 

 
 

= 25.00 (738.56 645.19) = 2334.38  
 

+ 273 ( + 273)

= 1.00 0.35 1.00 (5.67 08) ((738.56 + 273) (645.19 + 273) ) = 6673.74  
 

= 2334.38 + 6673.74 = 9008.12  
 
 
 Sou initel pr ezu nechrán ných ocelových prvk  A_m/V =  402.640 1/m 
 Povrch obdélníka opsaného pr ezu A_m,b =  0.370 m²/m 
 Sou initel pr ezu obdélníka opsaného pr ezu (A_m/V)_b =  244.224 1/m 
 Uvažovat vliv zastín ní =  True 
 Opravný sou initel zastin ní k_sh =  0.607 SN EN 1993-1-2 odst. 4.2.5.1 (2), výraz 4.26b 
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Normová teplotní k ivka _g =  738.56 °C SN EN 1991-1-2 odst. 3.2.1 (1), výraz 3.4 
 ír stek tep. oceli _a,t =  1.76 °C SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Teplota oceli _c =  645.19 °C 
 rné teplo oceli c_a =  806.09 J/kgK SN EN 1993-1-2 odst. 3.4.1.2 (1), výraz 3.2 
 istý tepelný tok h_net =  9008.12 W/m² SN EN 1991-1-2 odst. 3.1 (2), výraz 3.1 
 
 

 
 

  

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

REDUK NÍ SOU INITELÉ OCELI A SPOJ  P I ZVÝŠENÝCH TEPLOTÁCH DLE SN EN 1993-1-2 
 

Reduk ní sou initel Reduk ní sou initel 

Sou initelé pro pr ezy 1-3. t ídy   
k_yQ 0.362 
k_PQ 0.133 
k_EQ 0.229 
Sou initelé pro pr ezy 4. t ídy   
k_PQ 0.223 
k_EQ 0.229 
Sou initelé pro spoje   
k_bQ 0.166 
k_wQ 0.266 

 
 
Teplota: 
 
 Teplota p i požáru T =  645 °C SN EN 1993-1-2 
 
Materiál: 
 
 Ocel =  HX500LAD  SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez kluzu oceli f_y =  500 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez pevnosti oceli f_u =  550 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Modul pružnosti oceli E =  210 GPa 
 ída pr ezu =  4  
 Redukovaná mez kluzu oceli f_y,red =  111.500 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaná mez pevnosti oceli f_u,red =  122.650 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaný modul pružnosti oceli E_red =  48.090 GPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 
 
 
 

Zatížení p i požáru 
 
Popis:  
Poznámky:  
Datum: 2022.01.18 @ 13:30:44 
 

STANOVENÍ NORMOVÉ TEPLOTNÍ K IVKY A TEPLOTY OCELI DLE SN EN 1991-1-2 
 
Zadání: 
 
 Profile =  H 112x120x5  
 Výška profilu h =  188 mm 
 Ší ka profilu b =  120 mm 
 Objem prvku na jednotku délky V =  2025 mm² 
 Ší ka oh ívané pásnice b_fl =  0 mm 
 Plocha povrchu prvku na jednotku délky A_m =  0.820 m²/m 
 
 as vystavení ú ink m požáru t =  15 min 
 asový úsek  t =  5 s SN EN 1993-1-2 odst. 4.2.5.1 (4) 
 Uvažovat vliv pozinkování =  True 
 Emisivita prvku _m =  0.35 

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Emisivita požáru _f =  1.00 
 Polohový faktor  =  1.00 
 Sou initel p estupu tepla _c =  25.00 W/m²K SN EN 1991-1-2 odst. 3.2.1 (2) 
 Stefan-Boltzmanova konstanta  =  5.67E-08 W/m²K^4 SN EN 1991-1-2 odst. 3.1 (6) 
 Objemová hmotnost  =  7850 kg/m³ SN EN 1993-1-2 odst. 3.2.2 (1) 
 Uvažovat oh ev jen 3 stran =  False 
 
 
Výpo et: 
 

= =
0.820

2025 0.000001 = 404.938  

 
 3 => = ( + 2 )  

 
= ( + 2 ) = ( 120 0.001 + 2 188 0.001) 1 = 0.616  

 

( ) = =
0.616

2025 0.000001 = 304.198  

 
 

í = => =
( )

 

 

=
( )

=
304.198
404.938 = 0.751 

 
 

= 20 + 345 log ( + 1) = 20 + 345 log ( 15 + 1) = 738.56 °  
 

= 0.751
404.938

867.04 7850 6494.38 5 = 1.47 °  

 
= 673.326 + 1.469 = 673.33 °  

 

= 666 +
13002

738 = 666 +
13002

738 673.33 = 867.04  

 
 

 
 

= 25.00 (738.56 673.33) = 1630.88  
 

+ 273 ( + 273)

= 1.00 0.35 1.00 (5.67 08) ((738.56 + 273) (673.33 + 273) ) = 4863.50  
 

= 1630.88 + 4863.50 = 6494.38  
 
 
 Sou initel pr ezu nechrán ných ocelových prvk  A_m/V =  404.938 1/m 
 Povrch obdélníka opsaného pr ezu A_m,b =  0.616 m²/m 
 Sou initel pr ezu obdélníka opsaného pr ezu (A_m/V)_b =  304.198 1/m 
 Uvažovat vliv zastín ní =  True 
 Opravný sou initel zastin ní k_sh =  0.751 SN EN 1993-1-2 odst. 4.2.5.1 (2), výraz 4.26b 
 

       
. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

 Normová teplotní k ivka _g =  738.56 °C SN EN 1991-1-2 odst. 3.2.1 (1), výraz 3.4 
 ír stek tep. oceli _a,t =  1.47 °C SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Teplota oceli _c =  673.33 °C 
 rné teplo oceli c_a =  867.04 J/kgK SN EN 1993-1-2 odst. 3.4.1.2 (1), výraz 3.2 
 istý tepelný tok h_net =  6494.38 W/m² SN EN 1991-1-2 odst. 3.1 (2), výraz 3.1 
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zator Lou ky u Zátoru 25.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

REDUK NÍ SOU INITELÉ OCELI A SPOJ  P I ZVÝŠENÝCH TEPLOTÁCH DLE SN EN 1993-1-2 
 

Reduk ní sou initel Reduk ní sou initel 

Sou initelé pro pr ezy 1-3. t ídy   
k_yQ 0.295 
k_PQ 0.103 
k_EQ 0.179 
Sou initelé pro pr ezy 4. t ídy   
k_PQ 0.176 
k_EQ 0.179 
Sou initelé pro spoje   
k_bQ 0.132 
k_wQ 0.197 

 
 
Teplota: 
 
 Teplota p i požáru T =  673 °C SN EN 1993-1-2 
 
Materiál: 
 
 Ocel =  HX500LAD  SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez kluzu oceli f_y =  500 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Mez pevnosti oceli f_u =  550 MPa SN EN 1993-1-1 odst. 3.2.1, tab. 3.1 
 Modul pružnosti oceli E =  210 GPa 
 ída pr ezu =  4  
 Redukovaná mez kluzu oceli f_y,red =  88.000 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaná mez pevnosti oceli f_u,red =  96.800 MPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
 Redukovaný modul pružnosti oceli E_red =  37.590 GPa SN EN 1993-1-2 odst. 4.2.5.1 (1), výraz 4.25 
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STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   1  POINT:   2 COORDINATE:   x = 0.50 L = 
0.88 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX500LAD       fy = 500.00 MPa          fya = 522.15 MPa fyb = 500.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x85x5
h=100 mm gM0=1.00 gM1=1.00
b=85 mm Ay=800 mm2 Az=475 mm2 Ax=1580 mm2 
tw=5 mm Iy=2510000 mm4 Iz=1650000 mm4 Ix=13200 mm4 
tf=5 mm Wply=55303 mm3 Wplz=43011 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=639.60 C Oay,max=639.60 C Oaz,max=639.60 C ky,O=0.37
kE,O=0.24 ky,O,y=0.37 ky,O,z=0.37

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -19.45 kN   Mz,fi,Ed = 0.03 kN*m 
Nt,fi,t,Rd = 309.34 kN  Mz,el,fi,t,Rd = 6.90 kN*m
  Mz,c,fi,t,Rd = 6.90 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.06 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.07 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.06 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
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Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   2  POINT:   2 COORDINATE:   x = 0.50 L = 
0.88 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX500LAD       fy = 500.00 MPa          fya = 522.15 MPa fyb = 500.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x85x5
h=100 mm gM0=1.00 gM1=1.00
b=85 mm Ay=800 mm2 Az=475 mm2 Ax=1580 mm2 
tw=5 mm Iy=2510000 mm4 Iz=1650000 mm4 Ix=13200 mm4 
tf=5 mm Wply=55303 mm3 Wplz=43011 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=639.60 C Oay,max=639.60 C Oaz,max=639.60 C ky,O=0.37
kE,O=0.24 ky,O,y=0.37 ky,O,z=0.37

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -19.46 kN   Mz,fi,Ed = 0.03 kN*m 
Nt,fi,t,Rd = 309.34 kN  Mz,el,fi,t,Rd = 6.90 kN*m
  Mz,c,fi,t,Rd = 6.90 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.06 < 1.00   EN313(6.1.8.(1))
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N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.07 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.06 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   8  POINT:   3 COORDINATE:   x = 1.00 L = 
1.13 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   11 R15 Snow 0.5 right  (101+102+104)*1.00+201*0.20+202*0.10
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 371.00 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x77x3
h=100 mm gM0=1.00 gM1=1.00
b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2 
tw=3 mm Iy=1440000 mm4 Iz=690000 mm4 Ix=2520 mm4 
tf=3 mm Wely=28800 mm3 Welz=14778 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,O=0.23
kE,O=0.13 ky,O,y=0.23 ky,O,z=0.23

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 6.79 kN    Vy,fi,Ed = -0.01 kN
Nc,fi,t,Rd = 67.89 kN  Vy,c,fi,t,Rd = 20.81 kN
Nb,fi,t,Rd = 51.88 kN  

Class of section = 3
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.13 m Lam_y,O = 0.47 Lz = 0.79 m Lam_z,O = 0.48 
Lcr,y = 1.13 m Xy,fi = 0.77 Lcr,z = 0.79 m Xz,fi = 0.76 
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Lamy = 27.37  Lamz = 27.68 

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.53 Curve,TF=b alfa,TF=0.53
Lt=0.79 m fi,T=1.09 Ncr,y=2323.40 kN fi,TF=1.19
Ncr,T=710.48 kN X,T,fi=0.56 Ncr,TF=586.32 kN X,TF,fi=0.52
Lam_T,O=0.86 Nb,T,Rd,fi=38.26 kN Lam_TF,O=0.94 Nb,TF,Rd=35.22 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.10 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 27.37 < Lambda,max = 210.00          Lambda,z = 27.68 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.19 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   9  POINT:   3 COORDINATE:   x = 1.00 L = 
1.13 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 371.00 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x77x3
h=100 mm gM0=1.00 gM1=1.00
b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2 
tw=3 mm Iy=1440000 mm4 Iz=690000 mm4 Ix=2520 mm4 
tf=3 mm Wely=28800 mm3 Welz=14778 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,O=0.23
kE,O=0.13 ky,O,y=0.23 ky,O,z=0.23

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
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N,fi,Ed = 5.87 kN    Vy,fi,Ed = -0.01 kN
Nc,fi,t,Rd = 67.89 kN  Vy,c,fi,t,Rd = 20.81 kN
Nb,fi,t,Rd = 51.88 kN  

Class of section = 3
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.13 m Lam_y,O = 0.47 Lz = 0.79 m Lam_z,O = 0.48 
Lcr,y = 1.13 m Xy,fi = 0.77 Lcr,z = 0.79 m Xz,fi = 0.76 
Lamy = 27.38  Lamz = 27.68 

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.53 Curve,TF=b alfa,TF=0.53
Lt=0.79 m fi,T=1.09 Ncr,y=2323.02 kN fi,TF=1.19
Ncr,T=710.37 kN X,T,fi=0.56 Ncr,TF=586.23 kN X,TF,fi=0.52
Lam_T,O=0.86 Nb,T,Rd,fi=38.26 kN Lam_TF,O=0.94 Nb,TF,Rd=35.22 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.09 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 27.38 < Lambda,max = 210.00          Lambda,z = 27.68 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.17 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   14  POINT:   2 COORDINATE:   x = 0.50 L = 
0.72 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   40 R15 Wind Cpe min  (101+102+104)*1.00+(301+320)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 364.20 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x75x2
h=100 mm gM0=1.00 gM1=1.00
b=75 mm Ay=292 mm2 Az=196 mm2 Ax=552 mm2 
tw=2 mm Iy=967000 mm4 Iz=434000 mm4 Ix=736 mm4 
tf=2 mm Wply=21075 mm3 Wplz=13226 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
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Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=714.75 C Oay,max=714.75 C Oaz,max=714.75 C ky,O=0.21
kE,O=0.12 ky,O,y=0.21 ky,O,z=0.21

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -2.78 kN   Mz,fi,Ed = 0.01 kN*m 
Nt,fi,t,Rd = 42.68 kN  Mz,el,fi,t,Rd = 0.73 kN*m
  Mz,c,fi,t,Rd = 0.64 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.07 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.07 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.06 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   15  POINT:   3 COORDINATE:   x = 1.00 L = 
1.43 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   20 R15 Wind Cpe max  (101+102)*1.00+(300+321)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 364.20 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x75x2
h=100 mm gM0=1.00 gM1=1.00
b=75 mm Ay=292 mm2 Az=196 mm2 Ax=552 mm2 
tw=2 mm Iy=967000 mm4 Iz=434000 mm4 Ix=736 mm4 
tf=2 mm Wely=19340 mm3 Welz=9388 mm3

 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1 R15.rtd                       
Llentab AB Sweden Project: CZ1621 FR1 R15                                 

Date : 14/02/22 Page : 7

Weff,z=9388 mm3 Aeff=472 mm2
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=714.75 C Oay,max=714.75 C Oaz,max=714.75 C ky,O=0.12
kE,O=0.12 ky,O,y=0.12 ky,O,z=0.12

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 1.09 kN    Vy,fi,Ed = 0.01 kN
Nc,fi,t,Rd = 20.03 kN  Mz,el,fi,t,Rd = 0.41 kN*m Vy,c,fi,t,Rd = 7.18 kN
Nb,fi,t,Rd = 15.85 kN  Mz,c,fi,t,Rd = 0.41 kN*m

dMz,fi,Ed = 0.00 kN*m Class of section = 3
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.43 m Lam_y,O = 0.41 Lz = 1.00 m Lam_z,O = 0.42 
Lcr,y = 1.43 m Xy,fi = 0.80 Lcr,z = 1.00 m Xz,fi = 0.79 
Lamy = 34.17  Lamz = 35.71 kz = 1.04

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.53 Curve,TF=b alfa,TF=0.53
Lt=1.00 m fi,T=0.98 Ncr,y=979.77 kN fi,TF=1.05
Ncr,T=290.09 kN X,T,fi=0.62 Ncr,TF=241.44 kN X,TF,fi=0.58
Lam_T,O=0.75 Nb,T,Rd,fi=12.46 kN Lam_TF,O=0.82 Nb,TF,Rd=11.69 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.05 < 1.00   EN313(6.1.9.(1))
N,fi,Ed/Nc,fi,t,Rd + (Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rdcom = 0.06 < 1.00   EN313(6.1.9.(1))
(Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rdten - N,fi,Ed/Nc,fi,t,Rd = 0.05 < 1.00   EN313(6.1.9.(2))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 34.17 < Lambda,max = 210.00          Lambda,z = 35.71 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.09 < 1.00   EN312(4.2.3.5.(1))
N,fi,Ed/(Xmin,fi*N,c,fi,t,Rd) + kz*(Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rd = 0.07 < 1.00   EN312(4.2.3.5.(1))
N,fi,Ed/(Xz,fi*N,c,fi,t,Rd) + kz*(Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rd = 0.07 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
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----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   20  POINT:   3 COORDINATE:   x = 1.00 L = 
1.04 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   40 R15 Wind Cpe min  (101+102+104)*1.00+(301+320)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 364.20 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x75x2
h=100 mm gM0=1.00 gM1=1.00
b=75 mm Ay=292 mm2 Az=196 mm2 Ax=552 mm2 
tw=2 mm Iy=967000 mm4 Iz=434000 mm4 Ix=736 mm4 
tf=2 mm Wely=19340 mm3 Welz=9388 mm3

Weff,z=9388 mm3 Aeff=472 mm2
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=714.75 C Oay,max=714.75 C Oaz,max=714.75 C ky,O=0.12
kE,O=0.12 ky,O,y=0.12 ky,O,z=0.12

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 1.57 kN    Vy,fi,Ed = -0.01 kN
Nc,fi,t,Rd = 20.03 kN  Mz,el,fi,t,Rd = 0.41 kN*m Vy,c,fi,t,Rd = 7.18 kN
Nb,fi,t,Rd = 16.99 kN  Mz,c,fi,t,Rd = 0.41 kN*m

dMz,fi,Ed = 0.00 kN*m Class of section = 3
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.04 m Lam_y,O = 0.30 Lz = 0.73 m Lam_z,O = 0.31 
Lcr,y = 1.04 m Xy,fi = 0.85 Lcr,z = 0.73 m Xz,fi = 0.85 
Lamy = 24.90  Lamz = 26.01 kz = 1.04

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.53 Curve,TF=b alfa,TF=0.53
Lt=0.73 m fi,T=0.80 Ncr,y=1845.79 kN fi,TF=0.84
Ncr,T=538.76 kN X,T,fi=0.73 Ncr,TF=449.57 kN X,TF,fi=0.70
Lam_T,O=0.55 Nb,T,Rd,fi=14.59 kN Lam_TF,O=0.60 Nb,TF,Rd=14.04 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
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Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.08 < 1.00   EN313(6.1.9.(1))
N,fi,Ed/Nc,fi,t,Rd + (Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rdcom = 0.08 < 1.00   EN313(6.1.9.(1))
(Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rdten - N,fi,Ed/Nc,fi,t,Rd = 0.07 < 1.00   EN313(6.1.9.(2))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 24.90 < Lambda,max = 210.00          Lambda,z = 26.01 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.11 < 1.00   EN312(4.2.3.5.(1))
N,fi,Ed/(Xmin,fi*N,c,fi,t,Rd) + kz*(Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rd = 0.10 < 1.00   EN312(4.2.3.5.(1))
N,fi,Ed/(Xz,fi*N,c,fi,t,Rd) + kz*(Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fi,t,Rd = 0.10 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   21  POINT:   2 COORDINATE:   x = 0.50 L = 
0.52 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   40 R15 Wind Cpe min  (101+102+104)*1.00+(301+320)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 364.20 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x75x2
h=100 mm gM0=1.00 gM1=1.00
b=75 mm Ay=292 mm2 Az=196 mm2 Ax=552 mm2 
tw=2 mm Iy=967000 mm4 Iz=434000 mm4 Ix=736 mm4 
tf=2 mm Wply=21075 mm3 Wplz=13226 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=714.75 C Oay,max=714.75 C Oaz,max=714.75 C ky,O=0.21
kE,O=0.12 ky,O,y=0.21 ky,O,z=0.21

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -1.36 kN   Mz,fi,Ed = -0.00 kN*m 
Nt,fi,t,Rd = 42.68 kN  Mz,el,fi,t,Rd = 0.73 kN*m
  Mz,c,fi,t,Rd = 0.73 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------
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     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.03 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.03 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.03 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   26  POINT:   3 COORDINATE:   x = 1.00 L = 
1.27 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 371.00 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x77x3
h=100 mm gM0=1.00 gM1=1.00
b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2 
tw=3 mm Iy=1440000 mm4 Iz=690000 mm4 Ix=2520 mm4 
tf=3 mm Wely=28800 mm3 Welz=14778 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,O=0.23
kE,O=0.13 ky,O,y=0.23 ky,O,z=0.23

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 9.16 kN    Vy,fi,Ed = 0.02 kN
Nc,fi,t,Rd = 67.89 kN  Vy,c,fi,t,Rd = 20.81 kN
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Nb,fi,t,Rd = 49.84 kN  
Class of section = 3

----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.27 m Lam_y,O = 0.53 Lz = 0.89 m Lam_z,O = 0.54 
Lcr,y = 1.27 m Xy,fi = 0.74 Lcr,z = 0.89 m Xz,fi = 0.73 
Lamy = 30.71  Lamz = 31.06 

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.53 Curve,TF=b alfa,TF=0.53
Lt=0.89 m fi,T=1.21 Ncr,y=1845.61 kN fi,TF=1.33
Ncr,T=570.29 kN X,T,fi=0.51 Ncr,TF=469.70 kN X,TF,fi=0.46
Lam_T,O=0.95 Nb,T,Rd,fi=34.77 kN Lam_TF,O=1.05 Nb,TF,Rd=31.55 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.13 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 30.71 < Lambda,max = 210.00          Lambda,z = 31.06 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.29 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   27  POINT:   3 COORDINATE:   x = 1.00 L = 
1.28 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 371.00 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x77x3
h=100 mm gM0=1.00 gM1=1.00
b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2 
tw=3 mm Iy=1440000 mm4 Iz=690000 mm4 Ix=2520 mm4 
tf=3 mm Wely=28800 mm3 Welz=14778 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
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treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,O=0.23
kE,O=0.13 ky,O,y=0.23 ky,O,z=0.23

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 8.99 kN    Vy,fi,Ed = 0.02 kN
Nc,fi,t,Rd = 67.89 kN  Vy,c,fi,t,Rd = 20.81 kN
Nb,fi,t,Rd = 49.77 kN  

Class of section = 3
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.28 m Lam_y,O = 0.53 Lz = 0.89 m Lam_z,O = 0.54 
Lcr,y = 1.28 m Xy,fi = 0.74 Lcr,z = 0.89 m Xz,fi = 0.73 
Lamy = 30.82  Lamz = 31.16 

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.53 Curve,TF=b alfa,TF=0.53
Lt=0.89 m fi,T=1.21 Ncr,y=1833.08 kN fi,TF=1.34
Ncr,T=566.62 kN X,T,fi=0.51 Ncr,TF=466.64 kN X,TF,fi=0.46
Lam_T,O=0.96 Nb,T,Rd,fi=34.66 kN Lam_TF,O=1.06 Nb,TF,Rd=31.44 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.13 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 30.82 < Lambda,max = 210.00          Lambda,z = 31.16 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.29 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   32  POINT:   2 COORDINATE:   x = 0.50 L = 
0.45 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 371.00 MPa fyb = 350.00 MPa
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----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x77x3
h=100 mm gM0=1.00 gM1=1.00
b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2 
tw=3 mm Iy=1440000 mm4 Iz=690000 mm4 Ix=2520 mm4 
tf=3 mm Wply=31305 mm3 Wplz=20267 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,O=0.23
kE,O=0.13 ky,O,y=0.23 ky,O,z=0.23

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -9.08 kN   Mz,fi,Ed = -0.00 kN*m 
Nt,fi,t,Rd = 71.97 kN  Mz,el,fi,t,Rd = 1.27 kN*m
  Mz,c,fi,t,Rd = 1.27 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.13 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.13 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.12 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   33  POINT:   2 COORDINATE:   x = 0.50 L = 
0.45 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
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----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
S350GD       fy = 350.00 MPa          fya = 371.00 MPa fyb = 350.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x77x3
h=100 mm gM0=1.00 gM1=1.00
b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2 
tw=3 mm Iy=1440000 mm4 Iz=690000 mm4 Ix=2520 mm4 
tf=3 mm Wply=31305 mm3 Wplz=20267 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,O=0.23
kE,O=0.13 ky,O,y=0.23 ky,O,z=0.23

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -8.95 kN   Mz,fi,Ed = -0.00 kN*m 
Nt,fi,t,Rd = 71.97 kN  Mz,el,fi,t,Rd = 1.27 kN*m
  Mz,c,fi,t,Rd = 1.27 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.12 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.13 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.12 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   38  POINT:   3 COORDINATE:   x = 1.00 L = 
1.12 m
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----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX420LAD       fy = 420.00 MPa          fya = 443.04 MPa fyb = 420.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x82x4
h=100 mm gM0=1.00 gM1=1.00
b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2 
tw=4 mm Iy=1880698 mm4 Iz=1097602 mm4 Ix=5370 mm4 
tf=4 mm Wply=41760 mm3 Wplz=30773 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,O=0.29
kE,O=0.17 ky,O,y=0.29 ky,O,z=0.29

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 24.81 kN    Vy,fi,Ed = 0.03 kN
Nc,fi,t,Rd = 140.17 kN  Vy,c,fi,t,Rd = 41.25 kN
Nb,fi,t,Rd = 106.81 kN  

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.12 m Lam_y,O = 0.51 Lz = 0.79 m Lam_z,O = 0.47 
Lcr,y = 1.12 m Xy,fi = 0.76 Lcr,z = 0.79 m Xz,fi = 0.78 
Lamy = 27.96  Lamz = 25.62 

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.49 Curve,TF=b alfa,TF=0.49
Lt=0.79 m fi,T=1.01 Ncr,y=3092.71 kN fi,TF=1.14
Ncr,T=1276.58 kN X,T,fi=0.61 Ncr,TF=972.40 kN X,TF,fi=0.55
Lam_T,O=0.80 Nb,T,Rd,fi=85.63 kN Lam_TF,O=0.92 Nb,TF,Rd=76.86 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.18 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 27.96 < Lambda,max = 210.00          Lambda,z = 25.62 < Lambda,max = 210.00    STABLE
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N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.32 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   39  POINT:   3 COORDINATE:   x = 1.00 L = 
1.12 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX420LAD       fy = 420.00 MPa          fya = 443.04 MPa fyb = 420.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x82x4
h=100 mm gM0=1.00 gM1=1.00
b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2 
tw=4 mm Iy=1880698 mm4 Iz=1097602 mm4 Ix=5370 mm4 
tf=4 mm Wply=41760 mm3 Wplz=30773 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,O=0.29
kE,O=0.17 ky,O,y=0.29 ky,O,z=0.29

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 24.82 kN    Vy,fi,Ed = 0.03 kN
Nc,fi,t,Rd = 140.17 kN  Vy,c,fi,t,Rd = 41.25 kN
Nb,fi,t,Rd = 106.81 kN  

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 1.12 m Lam_y,O = 0.51 Lz = 0.79 m Lam_z,O = 0.47 
Lcr,y = 1.12 m Xy,fi = 0.76 Lcr,z = 0.79 m Xz,fi = 0.78 
Lamy = 27.96  Lamz = 25.62 
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Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.49 Curve,TF=b alfa,TF=0.49
Lt=0.79 m fi,T=1.01 Ncr,y=3093.70 kN fi,TF=1.14
Ncr,T=1276.97 kN X,T,fi=0.61 Ncr,TF=972.70 kN X,TF,fi=0.55
Lam_T,O=0.80 Nb,T,Rd,fi=85.64 kN Lam_TF,O=0.92 Nb,TF,Rd=76.87 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.18 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 27.96 < Lambda,max = 210.00          Lambda,z = 25.62 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.32 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   44  POINT:   2 COORDINATE:   x = 0.50 L = 
0.39 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX420LAD       fy = 420.00 MPa          fya = 443.04 MPa fyb = 420.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x82x4
h=100 mm gM0=1.00 gM1=1.00
b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2 
tw=4 mm Iy=1880698 mm4 Iz=1097602 mm4 Ix=5370 mm4 
tf=4 mm Wply=41760 mm3 Wplz=30773 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,O=0.29
kE,O=0.17 ky,O,y=0.29 ky,O,z=0.29

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -22.95 kN   Mz,fi,Ed = -0.01 kN*m 
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Nt,fi,t,Rd = 147.85 kN  Mz,el,fi,t,Rd = 3.10 kN*m
  Mz,c,fi,t,Rd = 3.10 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.16 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.16 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.15 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   45  POINT:   2 COORDINATE:   x = 0.50 L = 
0.39 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX420LAD       fy = 420.00 MPa          fya = 443.04 MPa fyb = 420.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x82x4
h=100 mm gM0=1.00 gM1=1.00
b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2 
tw=4 mm Iy=1880698 mm4 Iz=1097602 mm4 Ix=5370 mm4 
tf=4 mm Wply=41760 mm3 Wplz=30773 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,O=0.29
kE,O=0.17 ky,O,y=0.29 ky,O,z=0.29
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----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -22.96 kN   Mz,fi,Ed = -0.01 kN*m 
Nt,fi,t,Rd = 147.85 kN  Mz,el,fi,t,Rd = 3.10 kN*m
  Mz,c,fi,t,Rd = 3.10 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.16 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.16 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.15 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   50  POINT:   3 COORDINATE:   x = 1.00 L = 
0.97 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX420LAD       fy = 420.00 MPa          fya = 443.04 MPa fyb = 420.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x82x4
h=100 mm gM0=1.00 gM1=1.00
b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2 
tw=4 mm Iy=1880698 mm4 Iz=1097602 mm4 Ix=5370 mm4 
tf=4 mm Wply=41760 mm3 Wplz=30773 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
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Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,O=0.29
kE,O=0.17 ky,O,y=0.29 ky,O,z=0.29

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 48.68 kN    Vy,fi,Ed = 0.03 kN
Nc,fi,t,Rd = 140.17 kN  Vy,c,fi,t,Rd = 41.25 kN
Nb,fi,t,Rd = 111.58 kN  

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 0.97 m Lam_y,O = 0.44 Lz = 0.68 m Lam_z,O = 0.41 
Lcr,y = 0.97 m Xy,fi = 0.80 Lcr,z = 0.68 m Xz,fi = 0.81 
Lamy = 24.20  Lamz = 22.17 

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.49 Curve,TF=b alfa,TF=0.49
Lt=0.68 m fi,T=0.91 Ncr,y=4130.75 kN fi,TF=1.01
Ncr,T=1684.35 kN X,T,fi=0.67 Ncr,TF=1287.04 kN X,TF,fi=0.61
Lam_T,O=0.70 Nb,T,Rd,fi=93.48 kN Lam_TF,O=0.80 Nb,TF,Rd=85.88 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.35 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 24.20 < Lambda,max = 210.00          Lambda,z = 22.17 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.57 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   51  POINT:   3 COORDINATE:   x = 1.00 L = 
0.97 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX420LAD       fy = 420.00 MPa          fya = 443.04 MPa fyb = 420.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x82x4
h=100 mm gM0=1.00 gM1=1.00
b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2 

161



 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  Designer File: CZ1621 FR1 R15.rtd                       
Llentab AB Sweden Project: CZ1621 FR1 R15                                 

Date : 14/02/22 Page : 21

tw=4 mm Iy=1880698 mm4 Iz=1097602 mm4 Ix=5370 mm4 
tf=4 mm Wply=41760 mm3 Wplz=30773 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,O=0.29
kE,O=0.17 ky,O,y=0.29 ky,O,z=0.29

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 48.68 kN    Vy,fi,Ed = 0.03 kN
Nc,fi,t,Rd = 140.17 kN  Vy,c,fi,t,Rd = 41.25 kN
Nb,fi,t,Rd = 111.61 kN  

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis:
Ly = 0.97 m Lam_y,O = 0.44 Lz = 0.68 m Lam_z,O = 0.41 
Lcr,y = 0.97 m Xy,fi = 0.80 Lcr,z = 0.68 m Xz,fi = 0.81 
Lamy = 24.17  Lamz = 22.15 

Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa,T=0.49 Curve,TF=b alfa,TF=0.49
Lt=0.68 m fi,T=0.91 Ncr,y=4139.03 kN fi,TF=1.01
Ncr,T=1687.61 kN X,T,fi=0.67 Ncr,TF=1289.55 kN X,TF,fi=0.61
Lam_T,O=0.69 Nb,T,Rd,fi=93.53 kN Lam_TF,O=0.79 Nb,TF,Rd=85.94 kN
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nc,fi,t,Rd = 0.35 < 1.00   EN313(6.1.9.(1))
Vy,fi,Ed/Vy,c,fi,t,Rd = 0.00 < 1.00   EN313(6.1.5)
Global stability check of member:
Lambda,y = 24.17 < Lambda,max = 210.00          Lambda,z = 22.15 < Lambda,max = 210.00    STABLE
N,fi,Ed/Min(Nb,fi,t,Rd , Nb,T,fi,t,Rd , Nb,TF,fi,t,Rd) = 0.57 < 1.00   EN312(4.2.3.5.(1))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   56  POINT:   2 COORDINATE:   x = 0.50 L = 
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0.32 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX500LAD       fy = 500.00 MPa          fya = 522.15 MPa fyb = 500.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x85x5
h=100 mm gM0=1.00 gM1=1.00
b=85 mm Ay=800 mm2 Az=475 mm2 Ax=1580 mm2 
tw=5 mm Iy=2510000 mm4 Iz=1650000 mm4 Ix=13200 mm4 
tf=5 mm Wply=55303 mm3 Wplz=43011 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=639.60 C Oay,max=639.60 C Oaz,max=639.60 C ky,O=0.37
kE,O=0.24 ky,O,y=0.37 ky,O,z=0.37

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -59.49 kN   Mz,fi,Ed = -0.01 kN*m 
Nt,fi,t,Rd = 309.34 kN  Mz,el,fi,t,Rd = 6.90 kN*m
  Mz,c,fi,t,Rd = 6.90 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.19 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.19 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.19 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!

STEEL DESIGN
----------------------------------------------------------------------------------------------------------------------------------------
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures.
ANALYSIS TYPE:   Member Verification
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----------------------------------------------------------------------------------------------------------------------------------------
CODE GROUP:      
MEMBER:   57  POINT:   2 COORDINATE:   x = 0.50 L = 
0.32 m
----------------------------------------------------------------------------------------------------------------------------------------
LOADS:
Governing Load Case:   10 R15 Snow  (101+102+104)*1.00+(201+202)*0.20
----------------------------------------------------------------------------------------------------------------------------------------
MATERIAL:
HX500LAD       fy = 500.00 MPa          fya = 522.15 MPa fyb = 500.00 MPa
----------------------------------------------------------------------------------------------------------------------------------------

   SECTION PARAMETERS:  C 100x85x5
h=100 mm gM0=1.00 gM1=1.00
b=85 mm Ay=800 mm2 Az=475 mm2 Ax=1580 mm2 
tw=5 mm Iy=2510000 mm4 Iz=1650000 mm4 Ix=13200 mm4 
tf=5 mm Wply=55303 mm3 Wplz=43011 mm3
----------------------------------------------------------------------------------------------------------------------------------------
PARAMETERS OF FIRE ANALYSIS:  EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard ISO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1.00 k1=1.00 k2=1.00
Thermal properties of steel:
roa=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 'Shadow' effect - active
Calculated parameters:
Oa,max=639.60 C Oay,max=639.60 C Oaz,max=639.60 C ky,O=0.37
kE,O=0.24 ky,O,y=0.37 ky,O,z=0.37

----------------------------------------------------------------------------------------------------------------------------------------
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -59.51 kN   Mz,fi,Ed = -0.01 kN*m 
Nt,fi,t,Rd = 309.34 kN  Mz,el,fi,t,Rd = 6.90 kN*m
  Mz,c,fi,t,Rd = 6.90 kN*m

Class of section = 1
----------------------------------------------------------------------------------------------------------------------------------------

     LATERAL BUCKLING PARAMETERS: 
----------------------------------------------------------------------------------------------------------------------------------------
BUCKLING PARAMETERS:

      About y axis:       About z axis: 
   
----------------------------------------------------------------------------------------------------------------------------------------
VERIFICATION FORMULAS: 
Section strength check:
N,fi,Ed/Nt,fi,t,Rd = 0.19 < 1.00   EN313(6.1.8.(1))
N,fi,Ed/Nt,fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.19 < 1.00   EN313(6.1.8.(1))
Mz,fi,Ed/Mz,c,fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd = 0.19 < 1.00   EN313(6.1.8.(2))
----------------------------------------------------------------------------------------------------------------------------------------
Section OK !!!
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ÍPOJ SPODNÍHO PASU UC56 M16

Únosnot šroubového spoje OTLA ENÍ / ST ICH / OSL. PR EZ / VYTRŽENÍ SKUPINY ŠROUB
Dle: SN EN 1993-1-1, SN EN 1993-1-3, SN EN 1993-1-8

Geometrie Ideální geometrie pro k1=2,5 a d=1,0

e1A= 30 mm e1=3d0= 49.5 mm

e1B= 30 mm e1=3d0= 49.5 mm

e2= 25 mm e2=1,5d0= 24.8 mm

p1= 50 mm p1=3,75d0= 61.9 mm

p2= 62 mm p2=3d0= 49.5 mm

šroub

Pevnostní t ída šroubu 8.8
fub= 800 MPa

Pr ez -Pr r šroubu d= 16 mm = > A= 201.0 mm2 (Plocha šroubu)
As= 139.0 mm2 (Plocha jádra šroubu)

-Pr r otvoru d0= 16.5 mm

Po et šroub nb= 12
 

Profil t1= 5.0 mm  
Ocel HX500LAD  

fu1= 550.0 MPa  
 
 
 

Zákl. materiál   
  
   

Koeficient bez. M0= 1.00 M1= 1.00 M2= 1.25

Únosnost v otla ení jednotlivých šroub
(Viz. SN EN 1993-1-3: 8.3,     SN EN 1993-1-8: 3.6.1)

Fb,Rd,1=k1 bfudt/ M2

VE SM RU ZATÍŽENÍ Koncové šrouby A d=e1A/3d0= 0.61 Koncové šrouby B d=e1B/3d0= 0.61
min d=fub/fu1= min d=fub/fu1=

d=1.0 d=1.0
Vnit ní šrouby d=(p1/3d0)-1/4= 0.76

min d=fub/fu=
d=1.0

KOLMO NA SM R ZATÍŽENÍ Šrouby u okraje min 1=(2,8e2/d0)-1,7= 2.50
1=(1,4p2/d0)-1,7=
1=2,5

Vnit ní šrouby min 1=(1.4p2/d0)-1,7= 2.50
1=2,5

t1= 5 mm
53.3 kN

Ocel HX500LAD 53.3 kN
fu1= 550 MPa 66.9 kN

66.9 kN
SUMA= (kontrola)
 

Únosnost ve st ihu jednoho šroubu Únosnost ve st ihu celého spoje
(Viz. SN EN 1993-1-3:  8.3)

v= 0.6
nv= 1 (po et st ižných ploch)

Fv,R,1=nv vfub{A,As}/ M2

Fv,Rd,1= 77.2 kN Fv,Rd= 926.2 kN

Únosnost v otla ení/st ihu celého spoje
(St ih) (Otlak) (Viz. SN EN 1993-1-8:  3.7)

Fv,R,1= 77.2 kN > max(Fb,Rd,(A,B,C,D))= 66.9 kN  => Celková únosnost spoje bude rovna sou tu únosností
jednotlivých spojovacích prost edk  v otla ení.
 

Fv/b,Rd= 748.4 kN  

Únosnost oslabeného pr ezu
  (Viz. SN EN 1993-1-3:  8.3,  SN EN 1993-1-1:  6.2.3)

Ag= 2025.6 mm2
t= 5.0 mm Celkový po et šroub  ve spoji nb= 12

fu= 550.0 Mpa
fy= 500.0 Mpa Po et šroub  v ezu nc= 4

Fn,Rd,1=(1 + 3r(d0/u - 0,3))Anetfu/ M2 Pom r r=nc/nb r= 0.33
Fn,Rd,1= 768 kN

u=min(2e2;p2) u= 50 mm
Fn,Rd,2=0,9Anetfu/ M2 Fpl,Rd=Agfy/ M0

Fn,Rd,2= 671 kN Fpl,Rd= 810 kN Oslabená plocha profilu Anet= 1696 mm2 Anet=Ag-(ncd0t)

Fn,Rd=min(Fn,Rd,1;Fn,Rd,2; Fpl,Rd)
Fn,Rd= 671 kN

Vytržení skupiny šroub (Viz. SN EN 1993-1-8:  3.10.2)

Lnt= 91 mm  => Ant= 455 mm2

Lnv= 360 mm  => Anv= 1800 mm2

fu= 550.0 Mpa
fy= 500.0 Mpa
t= 5.0 mm

Osové zatížení

Veff,1,Rd=fuAnt/ M2 + (1/30,5) fyAnv/ M0

Veff,1,Rd= 720 kN

Excentrické zatížení

Veff,1,Rd=0,5fuAnt/ M2 + (1/30,5) fyAnv/ M0

Veff,1,Rd= 620 kN

12

Plocha dle zadaného profilu

Vnit ní/vnit ní D 4
Vnit ní/okraj C 4
Konec/vnit ní B 2
Konec/okraj A 2

C100x129x5

Stejný nebo únosn jší

Poloha šroubu Fb,Rd Po et typu štroubu ve spoji

St ih v d íku 1-st ižný
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M2.t 1.25(EN1993-1-1: 6.2.3)NRd.t.b 117.7 kNNRd.t.b
0.9 Anet fu

M2.t
For material >= 5.0mm : 

NRd.t.a 130.73 kNFor material <= 4.0mm : NRd.t.a min
fya Ag

M0

Anet fu

M2

(EN 1993-1-3: 6.1.2 (6.1) and EN 1993-1-3: 8 (table 8.4))
Capacity for axial tension:

NRd.1 981.6 kN(6.2.4)NRd.1
NcRk X

M0

Axialforce capacity compresion
member:

MRd 33.76 kN mMRd
X MRk

M0

Moment capacity profile:

MflRd 4.57 kN m
Section value for interaction formula M + N + V:
Momentresistance of a cross-section consisting only flanges:

faktor Mel -> Mplpl 1.0
VRd 40.27 kNMelRd MRdelast. momentcap.:

VRd
Aw fvb

M0

wh 0.16

fvb 51.96
N

mm2

fvb
1

3
fyb wh 0.83if

0.48
fyb

wh
0.83 wh 1.40if

0.67
fyb

wh
2 wh 1.40if

wh 0.346
hw t

t

fyb
E

Shearforce capacity:

NRd 117.66 kNNRd NRd.1 Ndrag "NO"=if

min NRd.1 NRd.t Ndrag "YES"=if

Normalkraftscapacity:

NRd.t 117.66 kNNRd.t NRd.t.a t 4 mmif

NRd.t.b t 5 mmif

X

fu 99
N

mm2
fyb 90

N

mm2
MRk 33.76 kN mNcRk 981.63 kN

Ag 2025.62 mm2e1 56.31 mmt 5 mmc 43 mmbc 112 mmhw 120 mm

Profile data for a single profile M2 1.25M1 1.00M0 1.00PR "Hx5"

Country "CZ" Check M, V och N acc. to EC FR1 R15

Anet Ag t ncross do
2
X

Xh.fl do.flNettoarea for profiles in tention:

Aw 775.00 mm2Aw hw t t ncross do t 2 LII 0 mm=if

LII t t ncross do t 2 LII 0 mmif

Netto area for shearforce:

Ndrag "YES"Axialforcecapacity one profile: Axialforce acting as
TENTION : "YES" or "NO"

Momentcap.one profile:

do.fl 0 mmXh.fl 0Number screws and diameter i FLANGES:

ncross 3
Number of bolts at the 
cross-section in ONE web:

do 12.5 mmHole diameter:

The beam is H-profile ("H") or double C-profile ("C")
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(EN 1993-1-3 6.1.10)<1.0M_N_VEC 0.32
Ratio for check 
Moment + Axialforce + Shear force

(EN 1993-1-3 6.1.8+6.1.9)<1.0
NSd
NRd

MSd
MRd

0.31(EN 1993-1-1: 6.2.6)<1.0
VSd
VRd

0.57

MSd 2kN mVSd 23 kNNSd 29 kN Element Nr: horní pás

(EN 1993-1-3 6.1.10)<1.0M_N_VEC 0.48
Ratio for check 
Moment + Axialforce + Shear force

(EN 1993-1-3 6.1.8+6.1.9)<1.0
NSd
NRd

MSd
MRd

0.34(EN 1993-1-1: 6.2.6)<1.0
VSd
VRd

0.7

MSd 3 kN mVSd 28 kNNSd 30 kN Element Nr: dolní pás

CZ1621 FR1 R15 LLENTAB AB - ver. 1.15 2 - 2
166



height trussHtr 975 mm

width frameBfr 14.56 m

length pillar for buckling z-zLz 6.2 m

length pillarL 5.8 m

MEd.2.z 0 kN mMEd.3 0 kN m Global geometry. MEd.2 20 kN md0 12.5 mm

ncross 4-->VEd 70 kN
=Numbers of 
holes in ONE web 

reaction force in second pillarNEd.2 35 kN

axial force in element between 
top and bottom beam

NEd.1 77 kN

axial force in pillar = reaction forceNEd 75 kN

moment about z-z

Distance flange bracings - LTB inner flange in compressionL 5.8 mL 1.0 L

Ly 11.6 mFlexural buckling axis z-zLz 6.2 m

Flexural buckling axis y-y: according to modelled systemLy 11.6 mLy 2 L

The global buckling length in y-y is calculated accounting for the stiffness behavior of the frame. The method from "Stahlbau 
in Beispielen, Berechnungspraxis nach DIN 18800-1 bis 3", Hünersen, Fritzsche is uesd.

 Buckling lengths:

number of profiles lower chordXlo.chord 1

 lower chordIlo.chord 3.29 106 mm4

Area lower chordAlo.chord 1616 mm2

number of profiles upper chordXu.chord 1

 upper chordIu.chord 3.29 106 mm4

Area upper chordAu.chord 1616 mm2

single C: fu 139.7
N

mm2

Myy.cRk 77.69 kN mIzz 4.45 107 mm4Izz 2 Iz Ag e1
d
2

2 Myy.cRk 2 MycRk
fyb 127

N

mm2

Agg 6.051 103 mm2Agg 2 Ag

bbatt 200 mm
M1 1.0kb 599.63 mmtbatt 4 mmhbatt 200 mmdistance be- 

tween battens
ccbatt 1500 mmd 100 mm

M0 1.0t 5 mmc 39 mmb 100 mmh 360 mm Frame Column FR1 R15

MEd.1.z 0 kN m

max moment in pillar Moment_dis "A"The moment is distributed according to 
frame modelling

MEd.1 25 kN m

Loadcase 30 Stresses and buckling length according to first order frame analys
forces from:torsion_plate_pillar "NO"ITT 51500 mm4

izz 85.77 mmizz
Izz

Agg
iyy 135.84 mmiyy

Iyy

Agg
Wzz 2.97 105 mm3Wzz

Izz

b
d
2

Wyy.eff 6.12 105 mm3Wyy.eff 2 Weff.y.1
Ncc.Rk 668.01 kN

Wyy 6.29 105 mm3Wyy 2 Wy
Ncc.Rk 2 Nc.Rk

Iyy 1.12 108 mm4Iyy 2 Iy
MycRk 38.84 kN m
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z 0.34

z.FB 0.5 1 z r.z.FBcc 0.2 r.z.FBcc
2

z.FBcc min
1

z.FB z.FB
2

r.z.FBcc
2

1
z.FBcc 0.58

z.FB 1.17

Design buckling resistance for buckling mode 
- flexural buckling-: z-z Nb.Rd.z.FBcc

z.FBcc 2 Aeff fyb

M1
Nb.Rd.z.FBcc 385.1 kN

 Lateral-torsional buckling resistance for uniform member in bending EN 1993-1-3: 6.2.4 and EN 1993-1-1: 6.3.2:
Procedure to calculate the elastic critical buckling moment Mcr, based on gross cross sectional properties, taking into account the loading conditions, real moment 
distribution and lateral restraints, is given neither in EN 1993-1-1 nor in EN 1993-1-3. Any appropriate calculation method can be used, here the procedure given in 
German ENV 1993-1-1 Annex F.

Moment_dis "A" LLT 5.8 m kM.cr 1.0 (hinged at ends) kw.M.cr 1.0 (no special wrap restraints at ends)

For frame pillar with fixed both upper and lower beam (end moments): according to picture "A":

md.A
MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

md.A 0.8 C1.A min 1.88 1.40 md.A 0.52 md.A
2 2.7

C1.A 2.7

Mcr.A C1.A

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

Mcr.A 156.78 kN m

For framepillar with moment distribution according to picture "B": C1.B 1.132

Mcr.B C1.B

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

Mcr.B 65.73 kN m

 Elastic critical moment for lateral-torsional buckling 
based on gross cross sectional properties, taking into account the loading conditions, real 
moment distribution and lateral restraints for double C-section:

Mcr Mcr.A Moment_dis "A"=if

Mcr.B Moment_dis "B"=if

Mcr 157 kN m

LLT 1.0 L LLT 5.8 m Distance flange bracings - LTB inner flange in compression

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 127
N

mm2
fu 140

N

mm2
M1 1.00

 Flexural buckling resistance - axis y-y and z-z  EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Buckling curve for double C-section: EN 1993-1-3 table 6.3 about:
y-y: a EN1993-1-1,table 6.1:  =0,21
z-z: b EN1993-1-1,table 6.1:  =0,34

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

Imperfection factor   
relating to bucking curve a1

E
fyb

1 65.26 r.y.FBcc
Ly

iyy

2 Aeff

2 Ag

1

1
r.y.FBcc 1.22 y 0.21

y.FB 0.5 1 y r.y.FBcc 0.2 r.y.FBcc
2

y.FBcc min
1

y.FB y.FB
2

r.y.FBcc
2

1
y.FBcc 0.52

y.FB 1.35

Design buckling resistance for buckling mode 
- flexural buckling-: y-y Nb.Rd.y.FBcc

y.FBcc 2 Aeff fyb

M1
Nb.Rd.y.FBcc 345.7 kN

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Imperfection factor   
relating to bucking curve b1 65.26 r.z.FBcc

Lz

izz

2 Aeff

2 Ag

1

1
r.z.FBcc 1.03
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 of batten Shear stiffness EN 1993-1-1:6.4.3.1:(2)

effective  of built-up memberIeff 4.45 107 mm4Ieff 0.5 h0
2 Ach 2 CC Ich

Il.CC 4.45 107 mm4 rCC 2

CC 1CC 0 CC 150if

2
CC

75
75 CC 150if

1.0 CC 75if

EN 1993-1-1: table 6.8
Efficiency factor:

CC 72.28CC
Lz

i0.CC
i0.CC

Il.CC

2 Ach

 built-up memberIl.CC 0.5 h0
2 Ach 2 Ich

 of one chordIch Iz

Nch.Ed 42.98 kNNch.Ed
NEd

rCC

Mz.Ed.C h0 Ach Xd

2 Ieff

Xd 1 d 8 mmif

0 otherwise

Compression force in one member: EN 1993-1-1:6.4.1 (6) Compression force in built-up member taking accout to second order 
effects:

moment z-z without second order effects

Mz.Ed.C 1.04 kN mMz.Ed.C
NEd e0 Mz.Ed.

1
NEd M1

Ncr.CC

NEd M1

Sv

moment with second order 
effects

Mz.Ed. max MEd.1.z MEd.2.z

Maximum moment in middle of built-up member: EN 1993-1-1:6.4.1 (6):

Ncr.CC 626.5 kNNcr.CC

2 E Ieff

Lz
2

Sv 1883 kNSv min
24 E Ich

ccbatt
2 1

2 Ich

nbatt Ib

h0

ccbatt

2 2 E Ich

ccbatt
2

effective critical force of built-up member:

Ib
tbatt hbatt

3

12
number of planes of lacingsnbatt 2

Reduction 
buckling factor:

LT LT.y Iyy Izzif

1 otherwise

LT.y 0.78LT.y min
1

LT LT
2

rLT
2

1

LT 0.83LT 0.5 1 LT rLT 0.2 rLT
2

LT 0.34rLT 0.7rLT
2 Weff.y.1 fyb

Mcr

Relative 
slenderness:

M1 1.00
fu 140

N

mm2
fyb 127

N

mm2
t 5 mmc 39 mmh 360 mmb 100 mm M0 1.00

distance centroids of chordsh0 155.7 mmh0 d 2 e1

: area of one chordAch Ag Effective second moment of area of battened built-up member:
1 65.26non-dimensional slenderness:

if
ccbatt

iz
70 "OK" "Shorter-cc.bat" "OK"

e0
L

500
bow imperfection:

 Check Uniform built-up member EN 1993-1-1: 6.4

Mb.Rd 60.71 kN mMb.Rd
LT Myy.cRk

M1

Desing buckling moment resistance double profile 
based on effective section modulus Weff.

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT 0.78
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kzy.2 max 1
0.05 r.z.FBcc

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy.2 0.94 LT 0.78 y.FBcc 0.52

z.FBcc 0.58kzz.2 min Cmz.2 1 0.6 r.z.FBcc nz.2 Cmz.2 1 0.6 nz.2 kzz.2 1.06 kyz.2 kzz.2

Izz.eff 2 Iz Ag e1
d
2

2
Aeff eN

d
2

2
Wzz.eff

Izz.eff

b
d
2

Izz.eff 4.13 107 mm4 Mzz.cRk Wzz.eff fyb

Wzz.eff 2.76 105 mm3

 Double CC-profile: Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):

max NEd NEd.1 M0

2 Nc.Rk

max MEd.1 MEd.2 MEd.3 M0

2 MycRk

Mz.Ed.C M0

Mzz.cRk
0.47 <1.0

 Double CC-profile: Combined M + N + V acc to EN 1993-1-3: 6.1.10

M_N_VEC 0 <1.0 VEd M0

2 Vbh.Rk.pillar
0.45 < 1.0 according to EN 1993-1-3: 6.1.10

 Double CC-profile: Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
 Evading in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2

max MEd.1 MEd.2 MEd.3 M1

LT Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.67 <1.0

 Evading in z-z:
c.N

NEd

NEd.1
kc.N

1
1.33 0.33 c.N

kc.N 0.99 EN 1993-1-1 Tab. 6.6

max NEd NEd.1 kc.N M1

z.FBcc Ncc.Rk
kzy.2

max MEd.1 MEd.2 MEd.3 M1

LT Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.61 <1.0

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 127
N

mm2
fu 140

N

mm2
M1 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3
Moment distribution like shown on figure: Moment_dis "A"

md.A 0.8 m.B 0 md.z 0

h.2 0.8 h.2.z 0 s.2 1

Cmy.2.A 0.9 Cmy.2.B 1

Cmy.2 0.9 Cmz.2 0.95

CmLT.2 0.4

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FBcc Ncc.Rk
ny.2 0.22 nz.2

NEd M1

z.FBcc Ncc.Rk
nz.2 0.19

kyy.2 min Cmy.2 1 0.6 r.y.FBcc ny.2 Cmy.2 1 0.6 ny.2 kyy.2 1.02 Reduction factor 
for L-T buckling:

Reduction factor 
for F- buckling:
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My.BB 12.5 kN m

My.BB My.i x1_2My.i x1_2 12.5 kN mx1_2 2.9 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

My.AB 12.29 kN m

My.AB My.i x1_4My.i x1_4 12.29 kN mx1_4 2.52 mx1_4
L ccbatt

2
1
4

ccbatt
Moment at quater point of 
unbraced segment:

My.i xi
qwind_pillar

2
L xi xi

2qwind_pillar
MEd.1 0.5 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.65
LT.C_A 0.9LT.C_A min

1

LT.C_A LT.C_A
2

rLT.C_A
2

1LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34

LT.C 0.9LT.C LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment_dis "A"Moment distribution:

LT.C_B 0.88LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1

LT.C_B 0.68rLT.C_B 0.5

LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

rLT.C_B
Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

Relative 
slenderness:

Me.cr.C_B 155.4 kN mMe.cr.C_B CbB r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

CbB
12.5 MEd.1 0.5

2.5 MEd.1 0.5 3 My.AB 4 My.BB 3 My.CB

My.CB 12.29 kN m

My.CB My.i x3_4My.i x3_4 12.29 kN mx3_4 3.27 mx3_4
L ccbatt

2
3
4

ccbatt
Moment at 3/4-point of 
unbraced segment:

My.BA 9.59 kN mMy.BA 0.5 My.Ed.ccbatt_A x1_2x1_2 0.5 ccbattMoment at centerline of unbraced segment:

My.AA 8.14 kN mMy.AA 0.5 My.Ed.ccbatt_A x1_4x1_4 0.25 ccbattMoment at quarter point of unbraced segment:

My.max.C 12.5 kN mMy.max.C max MEd.1 MEd.2 MEd.3 0.5

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).
M1 1.00

fu 140
N

mm2
fyb 127

N

mm2
t 5 mmc 39 mmh 360 mmb 100 mm M0 1.00

rLT.C_A 0.45
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

Me.cr.C_A 189.4 kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 341.14
N

mm2T
1

Ag r0
2

G IT

2 E I

ccbatt
2

ez 311.17
N

mm2ez

2 E

1 ccbatt

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 11.05 kN mMy.CA 0.5 My.Ed.ccbatt_A x3_4x3_4 0.75 ccbattMoment at 3/4-point of unbraced segment:
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My.i x0_0 11.66 kN mx0_0 2.15 mx0_0
L ccbatt

2
0 ccbatt

Moment at start of 
unbraced segment:

My.BB 12.5 kN m

My.BB My.i x1_2My.i x1_2 12.5 kN mx1_2 2.9 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

range for model "A"m.C.A 0.53m.C.A
My.A0

MEd.1 0.5 MEd.1 MEd.2if

MEd.2 0.5 MEd.1 MEd.2if

My.max.C 12.5 kN mMoment at end of unbraced segment:

My.A0 6.68 kN mMy.A0 0.5 My.Ed.ccbatt_A x0_0x0_0 0 ccbattMoment at start of unbraced segment:

Moment_dis "A"

kyz.C.2 kzz.C.2kzy.C.2 0.99kzy.C.2 max 1
0.05 r.z.FB ccbatt

Cmy.C.2 0.25
nz.C.2 1

0.05
CmLT.C.2 0.25

nz.C.2

kzz.C.2 1.05kzz.C.2 min Cmz.C.2 1 0.6 r.z.FB ccbatt nz.C.2 Cmz.C.2 1 0.6 nz.C.2r.z.FB ccbatt 0.6

kyy.C.2 0.82kyy.C.2 min Cmy.C.2 1 0.6 r.y.FB ccbatt ny.C.2 Cmy.C.2 1 0.6 ny.C.2r.y.FB ccbatt 0.16

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Cmz.C.2 1Cmy.C.2 CmLT.C.2CmLT.C.2 0.814CmLT.C.2 max 0.6 0.4 m.C.A 0.4 Moment_dis "A"=if

0.95 0.05 h.C.2 Moment_dis "B"=if

range for model "B"m.C.B 1h.C.2 0.93h.C.2
My.B0

My.BB

My.B0 11.66 kN m

My.B0 My.i x0_0

Vch

Vbb.Rd
0.004Vbb.Rd 69.66 kN

Vch 0.28 kNVch
VEd.max

rCC
VEd.max 0.56 kNVEd.max

Mz.Ed.C

L
Chord at end panel: 
highest shear force:

My.max.C 12.5 kN m max moment y-y:Nch.Ed 42.98 kNchord force from above:Stresses on one member 
profile at mid-span from above:

M1 1.00
fu 140

N

mm2
fyb 127

N

mm2
t 5 mmc 39 mmh 360 mmb 100 mm M0 1.00

 Equivalent uniform moment factors:
z.FB ccbatt 0.84

nz.C.2 0.15nz.C.2
Nch.end M1

z.FB ccbatt Nc.Rk
ny.C.2 0.12ny.C.2

Nch.end M1

y.FB ccbatt Nc.Rk

y.FB ccbatt 1

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Nch.end 41.48 kNNch.end
NEd

rCC
Mz.Ed.C.end

h0 Ach

2 Ieff

 maximum compression 
 force:

moment due to bow 
imperfection at end of panel

Mz.Ed.C.end 0.75 kN mMz.Ed.C.end Mz.Ed.C sin
ccbatt

L
maximum chord force 
at batten (end):

Mz.ch 0.21 kN m maximum moment z-z:Mz.ch
VEd.max

rCC

ccbatt

2
Chord at end panel: 
"corner" moment:

<< 1,0 The shear force is negligible

CZ1621 FR1 R15  C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 6 - 8
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Resistance for one profile buckling mode 
 -torsional or torsional-flexural ccbatt 1.5 m TF ccbatt ccbatt 0.85 Nb.Rk.TF ccbatt ccbatt 284 kN

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Buckling about relevant axis in mid-span or en panel of 
built-up member

max Nch.Ed Nch.end M1

min y.FB ccbatt z.FB ccbatt TF ccbatt ccbatt Nc.Rk
0.15 <1.0

Controll buil-up member: single C-profile (chords) in mid-span of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.Ed M0

Nc.Rk

My.max.C M0

MycRk

Mz.shift M0

Mz.Rk.C
0.45 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.Ed M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.shift M1

Mz.Rk.C
0.42 <1.0Evading in y-y:

Evading in z-z:
Nch.Ed M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.shift M1

Mz.Rk.C
0.51 <1.0

Controll buil-up member: single C-profile (chords) at end panel of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.end M0

Nc.Rk

My.max.C M0

MycRk

Mz.ch Mz.shift M0

Mz.Rk.C
0.48 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.end M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.45 <1.0Evading in y-y:

Evading in z-z: Nch.end M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.54 <1.0

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 127
N

mm2
fu 140

N

mm2
M1 1.00

 Controll single C-profile between battens:
My.max.C 12.5 kN m Mz.ch 0.21 kN m Mz.shift eN Nch.end Mz.shift 0.02 kN m Nch.end 41.48 kN

Buckling moment resistance y-y
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: My.Rk.C LT.C MycRk LT.C 0.9 My.Rk.C 35.14 kN m

Buckling resistance moment z-z
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: Mz.Rk.C min Mz1cRk Mz2cRk Mz.Rk.C 7.09 kN m

Resistance for one profile buckling mode 
 flexural buckling-: y-y ccbatt 1.5 m y.FB ccbatt 1 Nb.Rk.y.FB ccbatt 334.01 kN

Resistance for one profile buckling mode 
 flexural buckling-: z-z ccbatt 1.5 m z.FB ccbatt 0.84 Nb.Rk.z.FB ccbatt 280.31 kN

CZ1621 FR1 R15  C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 7 - 8
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 Forces on 
 screws:

numbers of screws on one 
side of one PXKhscr 150 mm nc 2

Tbatt 2.7 kN F
Tbatt h0

2 hscr
F 1.4 kN

Fscew F2 Tbatt

nc

2

Fscew 1.95 kN = force on one screw
< 30 kN

 Forces on weld: welding high: hbatt.w 150 mm welding length: lbatt.w 2 40 mm welding t=: abatt.w 4 mm

batt.w
3 Tbatt h0

abatt.w hbatt.w
2 batt.w

Tbatt

lbatt.w abatt.w

V.batt.w batt.w
2 3 batt.w

2
V.batt.w 20.25

N

mm2
= stress in one weld

M0 1.00b 100 mm h 360 mm c 39 mm t 5 mm fyb 127
N

mm2
fu 140

N

mm2
M1 1.00

 Forces on battens: max shear flow in one batten:

Tbatt
VEd.max ccbatt

h0 rCC
Tbatt 2.7 kN

max moment in one batten:

Mbatt
Tbatt h0

2
Mbatt 0.21 kN m

w.batt 0.346
hbatt

tbatt

fyb

E
fvb.batt

1

3
fyb w.batt 0.83if

0.48
fyb

w.batt
0.83 w.batt 1.40if

0.67
fyb

w.batt
2 w.batt 1.40if

Vbbatt.Rd
hbatt tbatt fvb.batt

M0
Vbbatt.Rd 58.56 kN

Tbatt

Vbbatt.Rd
0.05 < 1,0

MRd.batt
fyb

M0

tbatt hbatt
2

6
MRd.batt 3.39 kN m

Mbatt

MRd.batt
0.06 < 1,0

CZ1621 FR1 R15  C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 8 - 8
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. projektu: Název projektu: Místo výstavby: Datum: Vypracoval: Kontroloval: Norma 

CZ1621 Hala Zátor Lou ky u Zátoru 5.1.2022 Kamil Patrman Stanislav Tóth SN EN 
 

ást konstrukce: GA1 Štít vn jší R15 
 
 
 
 
Poznámky: 
Zat žovací ší ka štítu Lw=2m. 
Štít je posouzen na zatížení p i požáru R15. 
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 101 (Self weight frame)

View - Cases: 101 (Self weight frame) 1

Combinations
 - Cases:  10 11 20 30to32 40to42 50 80to84 90to93  

Combinations Name Analysis type
Combi
nation 

type
Case nature

10 Snow Nonlin. Combinat ULS snow
11 Snow 0.5 right Nonlin. Combinat ULS snow
20 Wind Cpe max Nonlin. Combinat ULS wind
30 Snow + reduced Nonlin. Combinat ULS snow
31 Snow 0.5 left + r Nonlin. Combinat ULS snow
32 Snow 0.5 right + Nonlin. Combinat ULS snow
40 Wind Cpe min + Nonlin. Combinat ULS snow
41 Wind Cpe min + Nonlin. Combinat ULS snow
42 Wind Cpe min + Nonlin. Combinat ULS snow
50 Wind Cpe max fr Nonlin. Combinat ULS snow
80 R15 Snow Nonlin. Combinat ULS snow
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

Combinations Name Analysis type
Combi
nation 

type
Case nature

81 R15 Snow 0.5 rig Nonlin. Combinat ULS snow
82 R15 Wind Cpe m Nonlin. Combinat ULS wind
83 R15 Wind Cpe m Nonlin. Combinat ULS snow
84 R15 Wind Cpe m Nonlin. Combinat ULS snow
90 SLS Characterist Nonlin. Combinat ULS snow
91 SLS Characterist Nonlin. Combinat ULS snow
92 SLS Characterist Nonlin. Combinat ULS snow
93 SLS Characterist Nonlin. Combinat ULS snow

Combinations Definition

10 (101+102+104)*1.35+(201+202)*1.50
11 (101+102+104)*1.35+201*1.50+202*0.75
20 (101+102)*1.00+(300+321)*1.50
30 (101+102+104)*1.35+(201+202)*1.50+(301+320)*
31 (101+102+104)*1.35+201*0.75+202*1.50+(301+3
32 (101+102+104)*1.35+201*1.50+202*0.75+(301+3
40 (101+102+104)*1.35+(201+202)*0.75+(301+320)*
41 (101+102+104)*1.35+201*0.38+202*0.75+(301+3
42 (101+102+104)*1.35+201*0.75+202*0.38+(301+3
50 (101+102)*1.00+(310+321)*1.50
80 (101+102+104)*1.00+(201+202)*0.20
81 (101+102+104)*1.00+201*0.20+202*0.10
82 (101+102)*1.00+(300+321)*0.20
83 (101+102+104)*1.00+(301+320)*0.20
84 (101+102)*1.00+(310+321)*0.20
90 (101+102+104+201+202)*1.00
91 (101+102+300+321)*1.00
92 (101+102+201+202)*1.00+(301+320)*0.60
93 (101+102+301+320)*1.00+(201+202)*0.50

View - Cases: 102 (Self weight roof)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 104 (Inst load roof)

View - Cases: 201 (Snow Load left)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 202 (Snow Load right)

View - Cases: 300 (Wind Load Cpe max)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 301 (Wind Load Cpe min)

View - Cases: 310 (Wind Gabel Cpe max)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - Cases: 320 (Int. Wind Cpi max)

View - Cases: 321 (Int. Wind Cpi min)
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - MY; Cases: 80to84

View - FX; Cases: 80to84
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 Autodesk Robot Structural Analysis Professional 
2022 2022 
Author:  File: CZ1621 GA (Recovered).RTD                       
Llentab AB Sweden Project: CZ1621 GA (Recovered)                            

View - FZ; Cases: 80to84
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My.max.C 5 kN mMy.max.C max MEd.1 MEd.2

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

Nb.Rk.TF LT Ly 30.06 kN
Nb.Rd.TF LT Ly 30.06 kNTF LT Ly 0.25TF LT Ly 2.41TF 0.34r.TF LT Ly 1.81

Ncr.TF LT Ly 36.77 kNTF 0.64i0 131.04 mmz0 0 mmy0 78.64 mmI 3.72 1010 mm6IT 1.08 104 mm4

Design buckling resistance for buckling mode   -torsional or torsional-flexural buckling-:

Nb.Rd.z.FB Lz 32.27 kNNb.Rk.z.FB Lz 32.27 kN
z.FB Lz 0.27z.FB Lz 2.27z.FB 0.34Ncr.z.C Lz 39.9 kNr.z.FB Lz 1.74

Me.cr.C_A 14kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 19.66
N

mm2T
1

Ag r0
2

G IT

2 E I

LT
2

ez 80.79
N

mm2ez

2 E

1 LLT

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 4.18 kN mMy.CA My.Ed.ccbatt_A x3_4x3_4 0.75 LLTMoment at 3/4-point of unbraced segment:

My.BA 3.35 kN mMy.BA My.Ed.ccbatt_A x1_2x1_2 0.5 LLTMoment at centerline of unbraced segment:

My.AA 2.52 kN mMy.AA My.Ed.ccbatt_A x1_4x1_4 0.25 LLTMoment at quarter point of unbraced segment:

Torsional bucklingLT 1LFlexural buckling axis y-yLy 1L

Distance flange bracings - LTB 
innerflange in compression

LLT 0.5LLengthL 4.7 m

MycRk 9.5 kN m Buckling lengths:
fu 72.48

N

mm2
fyb 63.42

N

mm2

Nc.Rk 120.2 kN Stresses and global geometry:

M1 1.0M0 1.0t 4 mmc 36 mmb 100 mmh 250 mm
 Gablebeam Single 
 C-profile R15 

1 70.71
Design buckling resistance for buckling mode  - flexural buckling-: z-z

Nb.Rd.y.FB Ly 96.5 kNNb.Rk.y.FB Ly 96.5 kN
y.FB Ly 0.8y.FB Ly 0.8y.FB 0.34Ncr.y.C Ly 271.7 kNr.y.FB Ly 0.671 70.71

Design buckling resistance for buckling mode  - flexural buckling-: y-y

 Combined bending an axial compression  EN 1993-1-3: 6.2.2 and 6.2.3

Mz.Ed Mz.shift MEd.z

Mz.shift 0.01 kN mMz.shift eN NEd

VEd 4 kN
The moment is distributed according to frame 
modelling like shown in figure:

Moment_dis "B"
NEd 3 kN

MEd.z 0 kN m

MEd.2 5 kN m

MEd.1 1.6 kN m

 stresses:

Flexural buckling axis z-zLz 1L

CZ1621 C250 R15 C-EN_GABLEBEAM_ver_1-3.mcd LLENTAB AB - ver. 1.3 27 - 29
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Moment at 3/4-point of 
unbraced segment: x3_4

3 LLT

4
LLT 0.5 L=if

L LLT

2
3
4

LLT otherwise

x3_4 1.76 m My.i x3_4 1.5 kN m My.CB My.i x3_4

My.CB 1.5 kN m

CbB
12.5 MEd.1

2.5 MEd.1 3 My.AB 4 My.BB 3 My.CB

Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry: Me.cr.C_B CbB r0 Ag ez T Me.cr.C_B 13.4 kN m

Relative 
slenderness: rLT.C_B

Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

rLT.C_B 0.84

LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1
LT.C_B 0.7

h.2.z 0md.z 0
s.2 0.32s.2

MEd.1

MEd.2
MEd.1 MEd.2if

0 otherwise

m.B 0

m.B 0
h.2 0h.2

MEd.2

MEd.1
MEd.1 MEd.2if

0 otherwise

md.A 0.32md.A
MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

Moment distribution like shown on figure: Moment_dis "B"
 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

LT 0.7LT LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment distribution: Moment_dis "B"
LT.C_B 0.96

LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34rLT.C_A 0.82
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

M1 1.00
fu 72

N

mm2
fyb 63

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

e.cr.C_Ae.cr.C_A bA 0 g ez Tabout the axis of symmetry:

My.BB 1.2 kN m

My.BB My.i x1_2My.i x1_2 1.2 kN mx1_2 1.18 mx1_2
2 LLT

4
LLT 0.5 L=if

L LLT

2
1
2

LLT otherwise

Moment at centerline of 
unbraced segment:

My.AB 0.7 kN m

My.AB My.i x1_4My.i x1_4 0.7 kN mx1_4 0.59 mx1_4
LLT

4
LLT 0.5 L=if

L LLT

2
1
4

LLT otherwise

Moment at quater point of 
unbraced segment:

My.i xi
qEd.M

2
L xi xi

2qEd.M
MEd.1 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.71LT.C_A min
1

LT.C_A LT.C_A
2

rLT.C_A
2

1
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kyy min Cmy.2 1 0.6 r.y.FB Ly ny.2 Cmy.2 1 0.6 ny.2 kyy 0.4

kzy max 1
0.05 r.z.FB Lz

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy 0.97

kzz min Cmz.2 1 0.6 r.z.FB Lz nz.2 Cmz.2 1 0.6 nz.2 kzz 1 kyz kzz

 Combined bending an axial 
 compression  EN 1993-1-3: 6.1.9 (1):

NEd M0

Nc.Rk

max MEd.1 MEd.2 M0

MycRk

Mz.Ed M0

Mz.Rk
0.56 <1.0

 Axial compression EN 1993-1-1: 6.3.1: NEd M1

min y.FB Ly z.FB Lz TF LT Ly Nc.Rk
0.1 <1.0

with relevant buckling mode:

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):

Evading in y-y:
NEd M1

y.FB Ly Nc.Rk
kyy

max MEd.1 MEd.2 M1

LT MycRk
kyz

Mz.Ed M1

Mz.Rk
0.34 <1.0

Evading in z-z
NEd M1

z.FB Lz Nc.Rk
kzy

max MEd.1 MEd.2 M1

LT MycRk
kzz

Mz.Ed M1

Mz.Rk
0.83 <1.0

 Shear force  EN 1993-1-3: 6.1.10: < 1.0
if not met, check formula below:

VEd M1 2

Vbh.Rk
0.25

M_N_VEC 0 <1.0 

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 63
N

mm2
fu 72

N

mm2
M1 1.00

Cmy.2.A max 0.6 0.4 md.A 0.4 Cmy.2.A 0.47 Cmy.2.B.s max 0.2 0.8 s.2 0.4 0 s.2 1if

max 0.1 0.8 s.2 0.4 1 s.2 0if
Cmy.2.B.s 0.4Cmy.2.B.h 0.95 0.05 h.2 Cmy.2.B.h 0.95

Cmy.2.B Cmy.2.B.h MEd.1 MEd.2if

Cmy.2.B.s otherwise

Cmy.2.B 0.4
Cmz.2 0.95 0.05 h.2.z Cmz.2 0.95

Cmy.2 Cmy.2.A Moment_dis "A"=if

Cmy.2.B Moment_dis "B"=if
Cmy.2 0.4 CmLT.2 Cmy.2 CmLT.2 0.4

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FB Ly Nc.Rk
ny.2 0.03 nz.2

NEd M1

z.FB Lz Nc.Rk
nz.2 0.09
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: pozar EN 3.0.xlsm Výpo et dle:

Geometrie:

Zat žovací ší ka sloupku Lw= m
Rozpon L= m

Zatížení v trem: SN EN 1991-1-4 ()

Kategorie terénu: II. Oblasti s nízkou vegetací jako je tráva nebo izolované p ekážky (stromy, budovy)
Charakteristická hodnota rychlosti v tru:  vbo= m/s

Maximální dynamický tlak qp (z)= kN/m2

Sou initel vn jšího tlaku (tlak) Cpe= Sou initel vn jšího tlaku (sání) Cpe=
Zatížení v trem (tlak) we= kN/m2 Zatížení v trem (sání) we= kN/m2

Normové zatížení v trem (tlak) qn= kN/m Normové zatížení v trem (sání) qn= kN/m
Sou initel zatížení gw= Sou initel zatížení gw=

Výpo tové zatížení v trem (tlak) qd= kN/m Výpo tové zatížení v trem (sání) qd= kN/m

Charakteristika profilu:

Pr ez profilem = Profil = C250X5

Výška profilu h= mm Momentová únosnost My= kNm
Ší ka profilu b= mm Smyková únosnost Vwy= kN

Tlou ka t= mm Smyk v podpo e Rwy= kN
Mez kluzu oceli fu= MPa Efekt. moment setrva nosti Iyeff= mm4

Mez pevnosti oceli fb= MPa Moment setrva nosti Iy= mm4

Sou initelé materiálu:

Country = Czech
Únosnost pr ezu M0=

Únosnost p i vzp ru M1=
Únosnost oslabeného pr ezu M2=

Deformace:
Limit deformace 1/

Skute ný pom r

Kotvení do spodní stavby:
1) Kloubové kotvení 2) Vetknuté kotvení

edb žné posouzení:

Vetknutý sloup
Sání pro Cpe= Tlak pro Cpe=

Ohybový moment ve vetknutí
MSd=1/2.q.L2 MSd,s= kNm MSd,s= kNm My = kNm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE

Podporová reakce
R=q.L RSd,s= kN RSd,s= kN Ry = kN

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE
Deformace
w = q.L4/185.E.Iy wmax = mm wmax = mm wlim = mm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE

4.34 2.78 25.20

6.21 3.97 271.02

1.50 0.96

19.55 12.51 152.40

1.25

250
603

Vetknuté kotvení

480 23020000
420 23600000

1.00
1.00

250 76.20
100 297.05
5 135.51

0.63 0.99

Dvojitý

0.90 1.40
3.15 4.93
0.2 0.2

G. Štítové sloupy A1/1, 8 D1/1, 8 R15

3.51
6.30

25.0
0.936

0.96 1.50

CZ1621 Hala Zator Lou ky u Zátoru
25.01.2022 Kamil Patrman Stanislav Tóth
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shift of neutral axis for 
member in compression:

d0 12.5 mm MEd.2 37 kN mMoment_dis "B"
ncross 4-->VEd 30 kN

=Numbers of 
holes in ONE web 

NEd 15 kN

Moment z-zMEd.1.z 19 kN m

Moment y-y 
acting as suction

MEd.suc.1 21 kN m

Moment y-yMEd.1 14 kN m

 Stresses, global geometry and b uckling lengths:

torsion_plate_pillar "NO"ITT 21589.33 mm4

Torsional buckling single C-profile between battens.LT ccbatt

Distance flange bracings - LTB inner flange in compression for 
wind acting as suction

LLT.suc 1.0 L

Distance flange bracings - LTB outer flange in compression for 
wind acting as pressure

LLT ccwallZ

Flexural buckling axis z-z (= Distance between wall-Z-profile)Lz ccwallZ

Flexural buckling axis y-yLy 2.0 L

= Distance between wall-Z-profileccwallZ LLength of pillarL 6.3 m

 Buckling lengths:

Mz.Ed Mz.shiftMz.shift 0.08 kN mMz.shift eN NEd

eN 5.24 mm

Myy.cRk 2 MycRk
fyb 420

N

mm2

Agg 3.952 103 mm2Agg 2 Ag
hbatt 200 mm

M1 1.0tbatt 4 mmbbatt 200 mm
distance be- 
tween battens

ccbatt 1000 mmd 100 mm
M0 1.0t 4 mmc 36 mmb 100 mmh 250 mm

 Double gable pillar 
 A1/1, 8 D1/1, 8

izz 90.81 mmizz
Izz

Agg
iyy 97.88 mmiyy

Iyy

Agg
Wzz 2.17 105 mm3Wzz

Izz

b
d
2

Wyy.eff 2.98 105 mm3Wyy.eff 2 Weff.y.1
Ncc.Rk 1260.25 kN

Wyy 3.08 105 mm3Wyy 2 Wy
Ncc.Rk 2 Nc.Rk

Iyy 3.79 107 mm4Iyy 2 Iy
MycRk 62.57 kN msingle C: fu 480

N

mm2

Myy.cRk 125.14 kN mIzz 3.26 107 mm4Izz 2 Iz Ag e1
d
2

2
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C1.B 1.132For pillar with moment distribution according to picture "B":

Mcr.A 149.23 kN mMcr.A C1.A

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

C1.A 1.42

C1.A min 1.88 1.40 md.A 0.52 md.A
2 2.7md.A 0.38md.A

MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

For pillar with end moments: according to picture "A":

(no special wrap restraints at ends)kw.M.cr 1.0(hinged at ends)kM.cr 1.0LLT 6.3 mMoment_dis "B"

Procedure to calculate the elastic critical buckling moment Mcr, based on gross cross sectional properties, taking into account the loading conditions, real moment 
distribution and lateral restraints, is given neither in EN 1993-1-1 nor in EN 1993-1-3. Any appropriate calculation method can be used, here the procedure given in 
German ENV 1993-1-1 Annex F.

 Lateral-torsional buckling resistance for uniform member in bending EN 1993-1-3: 6.2.4 and EN 1993-1-1: 6.3.2:

Mb.Rd 72.55 kN mMb.Rd
LT Myy.cRk

M1

Desing buckling moment resistance double profile 
based on effective section modulus Weff.

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT 0.58LT min
1

LT LT
2

rLT
2

1Reduction buckling factor:

LT 1.17LT 0.5 1 LT rLT 0.2 rLT
2

LT 0.34rLT 1.03rLT
2 Weff.y.1 fyb

Mcr

Relative 
slenderness:

Mcr 119 kN mMcr Mcr.A Moment_dis "A"=if

Mcr.B Moment_dis "B"=if

 Elastic critical moment for lateral-torsional buckling 
based on gross cross sectional properties, taking into account the loading conditions, real 
moment distribution and lateral restraints for double C-section:

Mcr.B 118.57 kN mMcr.B C1.B

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

y.FBcc min
1

y.FB y.FB
2

r.y.FBcc
2

1y.FB 0.5 1 y r.y.FBcc 0.2 r.y.FBcc
2

y 0.21r.y.FBcc 1.6r.y.FBcc
Ly

iyy

2 Aeff

2 Ag

1

1
1 70.251

E
fyb

Imperfection factor   
relating to bucking curve a

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

 Flexural buckling resistance - axis y-y and z-z  EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Buckling curve for double C-section: EN 1993-1-3 table 6.3 about:
y-y: a EN1993-1-1,table 6.1:  =0,21 z-z: b EN1993-1-1,table 6.1:  =0,34

M1 1.00
fu 480

N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

Nb.Rd.z.FBcc 865.1 kNNb.Rd.z.FBcc
z.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: z-z

z.FB 0.98 z.FBcc 0.69z.FBcc min
1

z.FB z.FB
2

r.z.FBcc
2

1z.FB 0.5 1 z r.z.FBcc 0.2 r.z.FBcc
2

z 0.34r.z.FBcc 0.86r.z.FBcc
Lz

izz

2 Aeff

2 Ag

1

1
1 70.25

Imperfection factor   
relating to bucking curve b

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Nb.Rd.y.FBcc 421.4 kNNb.Rd.y.FBcc
y.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: y-y

y.FB 1.92
y.FBcc 0.33
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nbatt
L

ccbatt
 of batten Shear stiffness EN 1993-1-1:6.4.3.1:(2)

effective  of built-up memberIeff 3.26 107 mm4Ieff 0.5 h0
2 Ach 2 CC Ich

Il.CC 3.26 107 mm4
rCC 2

CC 1CC 0 CC 150if

2
CC

75
75 CC 150if

1.0 CC 75if

EN 1993-1-1: table 6.8
Efficiency factor:

CC 69.37CC
Lz

i0.CC
i0.CC

Il.CC

2 Ach

 built-up memberIl.CC 0.5 h0
2 Ach 2 Ich

 of one chordIch Iz

Nch.Ed 104.7 kNNch.Ed
NEd

rCC

Mz.Ed.C h0 Ach Xd

2 Ieff

Xd 1 d 8 mmif

0 otherwise

Compression force in one member: EN 1993-1-1:6.4.1 (6) Compression force in built-up member taking accout to second order 
effects:

moment z-z without second order effects

Mz.Ed.C 19.39 kN mMz.Ed.C
NEd e0 Mz.Ed.

1
NEd M1

Ncr.CC

NEd M1

Sv

moment with second order 
effects

Mz.Ed. MEd.1.z

Maximum moment in middle of built-up member: EN 1993-1-1:6.4.1 (6):

Ncr.CC 1701.9 kNNcr.CC

2 E Ieff

Lz
2

Sv 11525 kNSv min
24 E Ich

ccbatt
2 1

2 Ich

nbatt Ib

h0

ccbatt

2 2 E Ich

ccbatt
2

effective critical force of built-up member:

Ib
tbatt hbatt

3

12
number of planes of lacingsnbatt 6.3

LT.suc min
1

LT.suc LT.suc
2

rLT.suc
2

1Reduction buckling factor:

LT.suc 1.17LT.suc 0.5 1 LT rLT.suc 0.2 rLT.suc
2

rLT.suc 1.03rLT.suc
2 Weff.y.1 fyb

Mcr.suc

Relative 
slenderness:

Mcr.suc 118.57 kN mMcr.suc C1.B

2 E Izz

kM.cr LLT.suc
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT.suc
2 G ITT

2 E Izz

0.5

For pillar when wind acting as suction (moment from line load):

M1 1.00
fu 480

N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

distance centroids of chordsh0 165.4 mmh0 d 2 e1

: area of one chordAch Ag Effective second moment of area of battened built-up member:
1 70.25non-dimensional slenderness:

if
ccbatt

iz
70 "OK" "Shorter-cc.bat" "OK"

e0
L

500
bow imperfection:

 Check Uniform built-up member EN 1993-1-1: 6.4

Mb.Rd.suc 72.55 kN mMb.Rd.suc
LT.suc Myy.cRk

M1

Desing buckling moment resistance double profile 
for wind acting as suction

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT.suc 0.58

CZ1621 A1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 3 - 8
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kzz.2 min Cmz.2 1 0.6 r.z.FBcc nz.2 Cmz.2 1 0.6 nz.2 kzz.2 0.96 kyz.2 kzz.2

kyy.2.suc min Cmy.2.suc 1 0.6 r.y.FBcc ny.2 Cmy.2.suc 1 0.6 ny.2 kyy.2.suc 0.97

Izz.eff 2 Iz Ag e1
d
2

2
Aeff eN

d
2

2
Wzz.eff

Izz.eff

b
d
2

Izz.eff 3.02 107 mm4 Mzz.cRk Wzz.eff fyb

Wzz.eff 2.01 105 mm3

 Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):

NEd M0

2 Nc.Rk

max MEd.1 MEd.2 MEd.suc.1 M0

2 MycRk

Mz.Ed.C M0

Mzz.cRk
0.54 <1.0

 Double CC-profile: Combined M + N + V acc to EN 1993-1-3: 6.1.10

M_N_VEC 0 <1.0 VEd M1

2 Vbh.Rk.pillar
0.09 < 1.0 according to EN 1993-1-3: 6.1.10

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as pressure

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.52 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.75 <1.0

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as suction

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2.suc

MEd.suc.1 M1

LT.suc Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.54 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

MEd.suc.1 M1

LT.suc Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.53 <1.0

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 420
N

mm2
fu 480

N

mm2
M1 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3
md.A 0.38 m.B 0Moment distribution like shown on figure: Moment_dis "B"

h.2 0 s.2 0.38 md.z 0 h.2.z 0 md.suc 0 h.2.suc 0

Cmy.2 0.5 Cmy.2.suc 0.95 Cmz.2 0.95 CmLT.2 0.5

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FBcc Ncc.Rk
ny.2 0.04 nz.2

NEd M1

z.FBcc Ncc.Rk
nz.2 0.02

kyy.2 min Cmy.2 1 0.6 r.y.FBcc ny.2 Cmy.2 1 0.6 ny.2 kyy.2 0.51

kzy.2 max 1
0.05 r.z.FBcc

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy.2 1
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My.i x3_4 6.96 kN mx3_4 3.4 mx3_4
L ccbatt

2
3
4

ccbatt
Moment at 3/4-point of 
unbraced segment:

My.BB 7 kN m

My.BB My.i x1_2My.i x1_2 7 kN mx1_2 3.15 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

My.AB 6.96 kN m

My.AB My.i x1_4My.i x1_4 6.96 kN mx1_4 2.9 mx1_4
L ccbatt

2
1
4

ccbatt
Moment at quater point of 
unbraced segment:

My.i xi
qwind_pillar

2
L xi xi

2qwind_pillar
MEd.1 0.5 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.56
LT.C_A 0.96

My.max.C 18.5 kN m max moment y-y:Nch.Ed 104.7 kNchord force from above:Stresses on one member 
profile at mid-span from above:

LT.C 0.96LT.C LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment_dis "B"Moment distribution:
LT.C_B 0.56

LT.C_B 0.96LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

rLT.C_B 0.31rLT.C_B
Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

Relative 
slenderness:

Me.cr.C_B 672 kN mMe.cr.C_B CbB r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

CbB
12.5 MEd.1 0.5

2.5 MEd.1 0.5 3 My.AB 4 My.BB 3 My.CB

My.CB 6.96 kN m

My.CB My.i x3_4

x3_4 0.75 ccbattMoment at 3/4-point of unbraced segment:

My.BA 17.59 kN mMy.BA 0.5 My.Ed.ccbatt_A x1_2x1_2 0.5 ccbattMoment at centerline of unbraced segment:

My.AA 17.13 kN mMy.AA 0.5 My.Ed.ccbatt_A x1_4x1_4 0.25 ccbattMoment at quarter point of unbraced segment:
My.max.C 18.5 kN mMy.max.C max MEd.1 MEd.2 MEd.suc.1 0.5

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).
M1 1.00

fu 480
N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

LT.C_A min
1

LT.C_A LT.C_A
2

rLT.C_A
2

1LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34rLT.C_A 0.3
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

Me.cr.C_A 697.5 kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 2295.94
N

mm2T
1

Ag r0
2

G IT

2 E I

ccbatt
2

ez 2916.25
N

mm2ez

2 E

1 ccbatt

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 18.04 kN mMy.CA 0.5 My.Ed.ccbatt_A x3_4
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kyz.C.2 kzz.C.2kzy.C.2 1kzy.C.2 max 1
0.05 r.z.FB ccbatt

Cmy.C.2 0.25
nz.C.2 1

0.05
CmLT.C.2 0.25

nz.C.2

kzz.C.2 1.02kzz.C.2 min Cmz.C.2 1 0.6 r.z.FB ccbatt nz.C.2 Cmz.C.2 1 0.6 nz.C.2r.z.FB ccbatt 0.33

kyy.C.2 1.01kyy.C.2 min Cmy.C.2 1 0.6 r.y.FB ccbatt ny.C.2 Cmy.C.2 1 0.6 ny.C.2r.y.FB ccbatt 0.13

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Cmz.C.2 1Cmy.C.2 CmLT.C.2CmLT.C.2 0.999CmLT.C.2 max 0.6 0.4 m.C.A 0.4 Moment_dis "A"=if

0.95 0.05 h.C.2 Moment_dis "B"=if

range for model "B"m.C.B 1h.C.2 0.97h.C.2
My.B0

My.BB

My.B0 6.82 kN m

My.B0 My.i x0_0My.i x0_0 6.82 kN mx0_0 2.65 mx0_0
L ccbatt

2
0 ccbatt

Moment at start of 
unbraced segment:

Nb.Rk.TF ccbatt ccbatt 588.3 kNTF ccbatt ccbatt 0.93ccbatt 1 m
Resistance buckling mode  -torsional or torsional-flexural

Nb.Rk.z.FB ccbatt 600.35 kNz.FB ccbatt 0.95ccbatt 1 m
Resistance buckling mode  flexural buckling-: z-z

Nb.Rk.y.FB ccbatt 630.13 kNy.FB ccbatt 1ccbatt 1 m
Resistance buckling mode  flexural buckling-: y-y

Mz.Rk.C 17.43 kN mMz.Rk.C min Mz1cRk Mz2cRk
Buckling resistance moment z-z
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

My.Rk.C 60.21 kN mLT.C 0.96My.Rk.C LT.C MycRk
Buckling moment resistance y-y
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

Nch.end 53.99 kNMz.shift 0.28 kN mMz.shift eN Nch.endMz.ch 2.42 kN mMy.max.C 18.5 kN m

 Controll single C-profile between battens:

Mz.Ed.C.end 9.27 kN mMz.Ed.C.end Mz.Ed.C sin
ccbatt

L
moment due to bow 
imperfection at end of panel

maximum chord force 
at batten (end):

Mz.ch 2.42 kN m maximum moment z-z:Mz.ch
VEd.max

rCC

ccbatt

2
Chord at end panel: 
"corner" moment:

<< 1,0 The shear force is negligible
Vch

Vbb.Rd
0.026Vbb.Rd 186.23 kN

Vch 4.83 kNVch
VEd.max

rCC
VEd.max 9.67 kNVEd.max

Mz.Ed.C

L
rCC 2Chord at end panel: 

highest shear force:

M1 1.00
fu 480

N

mm2
fyb 420

N

mm2
t 4 mmc 36 mmh 250 mmb 100 mm M0 1.00

My.BB 7 kN m

My.BB My.i x1_2My.i x1_2 7 kN mx1_2 3.15 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

range for model "A"m.C.A 0.9m.C.A
My.A0

MEd.1 0.5 MEd.1 MEd.2if

MEd.2 0.5 MEd.1 MEd.2if

My.max.C 18.5 kN mMoment at end of unbraced segment:

My.A0 16.67 kN mMy.A0 0.5 My.Ed.ccbatt_A x0_0x0_0 0 ccbattMoment at start of unbraced segment:

Moment_dis "B" Equivalent uniform moment factors:

nz.C.2 0.09nz.C.2
Nch.end M1

z.FB ccbatt Nc.Rk
ny.C.2 0.09ny.C.2

Nch.end M1

y.FB ccbatt Nc.Rk

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Nch.end 53.99 kNNch.end
NEd

rCC
Mz.Ed.C.end

h0 Ach

2 Ieff

 maximum compression 
 force:
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<1.0
Nch.end M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.55

Evading in z-z:

Evading in y-y: <1.0
Nch.end M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.55

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):

<1.0
Nch.end M0

Nc.Rk

My.max.C M0

MycRk

Mz.ch Mz.shift M0

Mz.Rk.C
0.54

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Controll buil-up member: single C-profile (chords) at end panel of member:

<1.0
Nch.Ed M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.shift M1

Mz.Rk.C
0.5Evading in z-z:

Evading in y-y: <1.0

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 420
N

mm2
fu 480

N

mm2
M1 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Buckling about relevant axis in mid-span or en panel of 
built-up member

max Nch.Ed Nch.end M1

min y.FB ccbatt z.FB ccbatt TF ccbatt ccbatt Nc.Rk
0.18 <1.0

Controll buil-up member: single C-profile (chords) in mid-span of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.Ed M0

Nc.Rk

My.max.C M0

MycRk

Mz.shift M0

Mz.Rk.C
0.48 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.Ed M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.shift M1

Mz.Rk.C
0.49
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< 1,0

 Forces on 
 screws:

numbers of screws on one 
side of one PXKhscr 150 mm nc 2

Tbatt 29.22 kN F
Tbatt h0

2 hscr
F 16.11 kN

Fscew F2 Tbatt

nc

2

Fscew 21.75 kN = force on one screw
< 30 kN

 Forces on weld: welding high: hbatt.w 150 mm welding length: lbatt.w 2 40 mm welding t=: abatt.w 4 mm

batt.w
3 Tbatt h0

abatt.w hbatt.w
2 batt.w

Tbatt

lbatt.w abatt.w

V.batt.w batt.w
2 3 batt.w

2
V.batt.w 225.77

N

mm2
= stress in one weld

M0 1.00b 100 mm h 250 mm c 36 mm t 4 mm fyb 420
N

mm2
fu 480

N

mm2
M1 1.00

 Forces on battens: max shear flow in one batten:

Tbatt
VEd.max ccbatt

h0 rCC
Tbatt 29.22 kN

max moment in one batten:

Mbatt
Tbatt h0

2
Mbatt 2.42 kN m

w.batt 0.346
hbatt

tbatt

fyb

E
fvb.batt

1

3
fyb w.batt 0.83if

0.48
fyb

w.batt
0.83 w.batt 1.40if

0.67
fyb

w.batt
2 w.batt 1.40if

Vbbatt.Rd
hbatt tbatt fvb.batt

M0
Vbbatt.Rd 193.99 kN

Tbatt

Vbbatt.Rd
0.15 < 1,0

MRd.batt
fyb

M0

tbatt hbatt
2

6
MRd.batt 11.2 kN m

Mbatt

MRd.batt
0.22
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. projektu: Projekt: Místo výst.:

Datum: Vypracoval: Kontroloval:
Filename: CZ1621 Loading.v1.19.191204.xlsm Výpo et dle:

Geometrie:

Zat žovací ší ka sloupku Lw= m
Rozpon L= m

Zatížení v trem: SN EN 1991-1-4 ()

Kategorie terénu: II. Oblasti s nízkou vegetací jako je tráva nebo izolované p ekážky (stromy, budovy)
Charakteristická hodnota rychlosti v tru:  vbo= m/s

Maximální dynamický tlak qp (z)= kN/m2

Sou initel vn jšího tlaku (tlak) Cpe= Sou initel vn jšího tlaku (sání) Cpe=
Zatížení v trem (tlak) we= kN/m2 Zatížení v trem (sání) we= kN/m2

Normové zatížení v trem (tlak) qn= kN/m Normové zatížení v trem (sání) qn= kN/m
Sou initel zatížení gw= Sou initel zatížení gw=

Výpo tové zatížení v trem (tlak) qd= kN/m Výpo tové zatížení v trem (sání) qd= kN/m

Charakteristika profilu:

Pr ez profilem = Profil = C250X5

Výška profilu h= mm Momentová únosnost My= kNm
Ší ka profilu b= mm Smyková únosnost Vwy= kN

Tlou ka t= mm Smyk v podpo e Rwy= kN
Mez kluzu oceli fu= MPa Efekt. moment setrva nosti Iyeff= mm4

Mez pevnosti oceli fb= MPa Moment setrva nosti Iy= mm4

Sou initelé materiálu:

Country = Czech
Únosnost pr ezu M0=

Únosnost p i vzp ru M1=
Únosnost oslabeného pr ezu M2=

Deformace:
Limit deformace 1/

Skute ný pom r

Kotvení do spodní stavby:
1) Kloubové kotvení 2) Vetknuté kotvení

edb žné posouzení:

Vetknutý sloup
Sání pro Cpe= Tlak pro Cpe=

Ohybový moment ve vetknutí
MSd=1/2.q.L2 MSd,s= kNm MSd,s= kNm My = kNm

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE

Podporová reakce
R=q.L RSd,s= kN RSd,s= kN Ry = kN

PODMÍNKA VYHOVUJE PODMÍNKA VYHOVUJE

25.01.2022 Kamil Patrman Stanislav Tóth
SN EN

0.96 1.1

CZ1621 Hala Zator Lou ky u Zátoru

G. Štítové sloupy B1/1, 8 C1/1, 8 R15

5.31
7.50

25.0
0.936

0.90 0.98
4.77 5.22
0.2 0.2

0.95 1.04

Dvojitý

250 76.20
100 297.05
5 135.51

480 23020000
420 23600000

1.00
1.00
1.25

250
337

Vetknuté kotvení

29.34 26.83 152.40

1.05 0.96

7.82 7.15 271.02
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shift of neutral axis for 
member in compression:

d0 12.5 mm MEd.2 0 kN mMoment_dis "A"
ncross 4-->VEd 9 kN

=Numbers of 
holes in ONE web 

NEd 11 kN

Moment z-zMEd.1.z 0 kN m

Moment y-y 
acting as suction

MEd.suc.1 29 kN m

Moment y-yMEd.1 27 kN m

 Stresses, global geometry and b uckling lengths:

torsion_plate_pillar "NO"ITT 42333.33 mm4

Torsional buckling single C-profile between battens.LT ccbatt

Distance flange bracings - LTB inner flange in compression for 
wind acting as suction

LLT.suc 0.5 L

Distance flange bracings - LTB outer flange in compression for 
wind acting as pressure

LLT ccwallZ

Flexural buckling axis z-z (= Distance between wall-Z-profile)Lz ccwallZ

Flexural buckling axis y-yLy 2 L

= Distance between wall-Z-profileccwallZ 1LLength of pillarL 7.5 m

 Buckling lengths:

Mz.Ed Mz.shiftMz.shift 0.02 kN mMz.shift eN NEd

eN 1.44 mm

Myy.cRk 2 MycRk
fyb 124.5

N

mm2

Agg 4.951 103 mm2Agg 2 Ag
hbatt 200 mm

M1 1.0tbatt 4 mmbbatt 200 mm
distance be- 
tween battens

ccbatt 1500 mmd 100 mm
M0 1.0t 5 mmc 39 mmb 100 mmh 250 mm

 Double gable pillar 
 B1/1, 8 C1/1, 8 R15

izz 91.54 mmizz
Izz

Agg
iyy 97.26 mmiyy

Iyy

Agg
Wzz 2.77 105 mm3Wzz

Izz

b
d
2

Wyy.eff 3.76 105 mm3Wyy.eff 2 Weff.y.1
Ncc.Rk 599.18 kN

Wyy 3.82 105 mm3Wyy 2 Wy
Ncc.Rk 2 Nc.Rk

Iyy 4.68 107 mm4Iyy 2 Iy
MycRk 23.41 kN msingle C: fu 136.95

N

mm2

Myy.cRk 46.82 kN mIzz 4.15 107 mm4Izz 2 Iz Ag e1
d
2

2
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C1.B 1.132For pillar with moment distribution according to picture "B":

Mcr.A 50.91 kN mMcr.A C1.A

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

C1.A 1.88

C1.A min 1.88 1.40 md.A 0.52 md.A
2 2.7md.A 0md.A

MEd.2

MEd.1
MEd.1 MEd.2if

MEd.1

MEd.2
MEd.1 MEd.2if

For pillar with end moments: according to picture "A":

(no special wrap restraints at ends)kw.M.cr 1.0(hinged at ends)kM.cr 1.0LLT 7.5 mMoment_dis "A"

Procedure to calculate the elastic critical buckling moment Mcr, based on gross cross sectional properties, taking into account the loading conditions, real moment 
distribution and lateral restraints, is given neither in EN 1993-1-1 nor in EN 1993-1-3. Any appropriate calculation method can be used, here the procedure given in 
German ENV 1993-1-1 Annex F.

 Lateral-torsional buckling resistance for uniform member in bending EN 1993-1-3: 6.2.4 and EN 1993-1-1: 6.3.2:

Mb.Rd 29.18 kN mMb.Rd
LT Myy.cRk

M1

Desing buckling moment resistance double profile 
based on effective section modulus Weff.

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT 0.62LT min
1

LT LT
2

rLT
2

1Reduction buckling factor:

LT 1.09LT 0.5 1 LT rLT 0.2 rLT
2

LT 0.34rLT 0.96rLT
2 Weff.y.1 fyb

Mcr

Relative 
slenderness:

Mcr 51 kN mMcr Mcr.A Moment_dis "A"=if

Mcr.B Moment_dis "B"=if

 Elastic critical moment for lateral-torsional buckling 
based on gross cross sectional properties, taking into account the loading conditions, real 
moment distribution and lateral restraints for double C-section:

Mcr.B 30.66 kN mMcr.B C1.B

2 E Izz

kM.cr LLT
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT
2 G ITT

2 E Izz

0.5

y.FBcc min
1

y.FB y.FB
2

r.y.FBcc
2

1y.FB 0.5 1 y r.y.FBcc 0.2 r.y.FBcc
2

y 0.21r.y.FBcc 2.33r.y.FBcc
Ly

iyy

2 Aeff

2 Ag

1

1
1 65.281

E
fyb

Imperfection factor   
relating to bucking curve a

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

 Flexural buckling resistance - axis y-y and z-z  EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Buckling curve for double C-section: EN 1993-1-3 table 6.3 about:
y-y: a EN1993-1-1,table 6.1:  =0,21 z-z: b EN1993-1-1,table 6.1:  =0,34

M1 1.00
fu 137

N

mm2
fyb 125

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

Nb.Rd.z.FBcc 274.6 kNNb.Rd.z.FBcc
z.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: z-z

z.FB 1.44 z.FBcc 0.46z.FBcc min
1

z.FB z.FB
2

r.z.FBcc
2

1z.FB 0.5 1 z r.z.FBcc 0.2 r.z.FBcc
2

z 0.34r.z.FBcc 1.24r.z.FBcc
Lz

izz

2 Aeff

2 Ag

1

1
1 65.28

Imperfection factor   
relating to bucking curve b

 Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Nb.Rd.y.FBcc 100.5 kNNb.Rd.y.FBcc
y.FBcc 2 Aeff fyb

M1

Design buckling resistance for buckling mode 
- flexural buckling-: y-y

y.FB 3.44
y.FBcc 0.17
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nbatt
L

ccbatt
 of batten Shear stiffness EN 1993-1-1:6.4.3.1:(2)

effective  of built-up memberIeff 4.08 107 mm4Ieff 0.5 h0
2 Ach 2 CC Ich

Il.CC 4.15 107 mm4
rCC 2

CC 0.91CC 0 CC 150if

2
CC

75
75 CC 150if

1.0 CC 75if

EN 1993-1-1: table 6.8
Efficiency factor:

CC 81.94CC
Lz

i0.CC
i0.CC

Il.CC

2 Ach

 built-up memberIl.CC 0.5 h0
2 Ach 2 Ich

 of one chordIch Iz

Nch.Ed 6.37 kNNch.Ed
NEd

rCC

Mz.Ed.C h0 Ach Xd

2 Ieff

Xd 1 d 8 mmif

0 otherwise

Compression force in one member: EN 1993-1-1:6.4.1 (6) Compression force in built-up member taking accout to second order 
effects:

moment z-z without second order effects

Mz.Ed.C 0.17 kN mMz.Ed.C
NEd e0 Mz.Ed.

1
NEd M1

Ncr.CC

NEd M1

Sv

moment with second order 
effects

Mz.Ed. MEd.1.z

Maximum moment in middle of built-up member: EN 1993-1-1:6.4.1 (6):

Ncr.CC 385.24 kNNcr.CC

2 E Ieff

Lz
2

Sv 1642 kNSv min
24 E Ich

ccbatt
2 1

2 Ich

nbatt Ib

h0

ccbatt

2 2 E Ich

ccbatt
2

effective critical force of built-up member:

Ib
tbatt hbatt

3

12
number of planes of lacingsnbatt 5

LT.suc min
1

LT.suc LT.suc
2

rLT.suc
2

1Reduction buckling factor:

LT.suc 0.82LT.suc 0.5 1 LT rLT.suc 0.2 rLT.suc
2

rLT.suc 0.69rLT.suc
2 Weff.y.1 fyb

Mcr.suc

Relative 
slenderness:

Mcr.suc 98.85 kN mMcr.suc C1.B

2 E Izz

kM.cr LLT.suc
2

kM.cr

kw.M.cr

2 I

Izz

kM.cr LLT.suc
2 G ITT

2 E Izz

0.5

For pillar when wind acting as suction (moment from line load):

M1 1.00
fu 137

N

mm2
fyb 125

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

distance centroids of chordsh0 167 mmh0 d 2 e1

: area of one chordAch Ag Effective second moment of area of battened built-up member:
1 65.28non-dimensional slenderness:

if
ccbatt

iz
70 "OK" "Shorter-cc.bat" "OK"

e0
L

500
bow imperfection:

 Check Uniform built-up member EN 1993-1-1: 6.4

Mb.Rd.suc 37 kN mMb.Rd.suc
LT.suc Myy.cRk

M1

Desing buckling moment resistance double profile 
for wind acting as suction

 Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

LT.suc 0.79
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kzz.2 min Cmz.2 1 0.6 r.z.FBcc nz.2 Cmz.2 1 0.6 nz.2 kzz.2 0.97 kyz.2 kzz.2

kyy.2.suc min Cmy.2.suc 1 0.6 r.y.FBcc ny.2 Cmy.2.suc 1 0.6 ny.2 kyy.2.suc 1.01

Izz.eff 2 Iz Ag e1
d
2

2
Aeff eN

d
2

2
Wzz.eff

Izz.eff

b
d
2

Izz.eff 3.95 107 mm4 Mzz.cRk Wzz.eff fyb

Wzz.eff 2.63 105 mm3

 Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):

NEd M0

2 Nc.Rk

max MEd.1 MEd.2 MEd.suc.1 M0

2 MycRk

Mz.Ed.C M0

Mzz.cRk
0.64 <1.0

 Double CC-profile: Combined M + N + V acc to EN 1993-1-3: 6.1.10

M_N_VEC 0 <1.0 VEd M1

2 Vbh.Rk.pillar
0.06 < 1.0 according to EN 1993-1-3: 6.1.10

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as pressure

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.71 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

max MEd.1 MEd.2 M1

LT Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.97 <1.0

 Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):  for wind acting as suction

Evading
 in y-y:

NEd M1

y.FBcc Ncc.Rk
kyy.2.suc

MEd.suc.1 M1

LT.suc Myy.cRk
kyz.2

Mz.Ed.C M1

Mzz.cRk
0.91 <1.0

Evading
 in z-z:

NEd M1

z.FBcc Ncc.Rk
kzy.2

MEd.suc.1 M1

LT.suc Myy.cRk
kzz.2

Mz.Ed.C M1

Mzz.cRk
0.82 <1.0

M0 1.00b 100 mm h 250 mm c 39 mm t 5 mm fyb 125
N

mm2
fu 137

N

mm2
M1 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy and kzy are obtained from Annex B with  method 2 of EN 1993-1-1: 6.3.3(4)

 Equivalent uniform moment factors: EN 1993-1-1, Annex B, Table B.3
md.A 0 m.B 0Moment distribution like shown on figure: Moment_dis "A"

h.2 0 s.2 0 md.z 0 h.2.z 0 md.suc 0 h.2.suc 0

Cmy.2 0.6 Cmy.2.suc 0.95 Cmz.2 0.95 CmLT.2 0.6

 Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

ny.2
NEd M1

y.FBcc Ncc.Rk
ny.2 0.11 nz.2

NEd M1

z.FBcc Ncc.Rk
nz.2 0.04

kyy.2 min Cmy.2 1 0.6 r.y.FBcc ny.2 Cmy.2 1 0.6 ny.2 kyy.2 0.64

kzy.2 max 1
0.05 r.z.FBcc

CmLT.2 0.25
nz.2 1

0.05
CmLT.2 0.25

nz.2 kzy.2 0.99
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My.i x3_4 13.37 kN mx3_4 4.13 mx3_4
L ccbatt

2
3
4

ccbatt
Moment at 3/4-point of 
unbraced segment:

My.BB 13.5 kN m

My.BB My.i x1_2My.i x1_2 13.5 kN mx1_2 3.75 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

My.AB 13.37 kN m

My.AB My.i x1_4My.i x1_4 13.37 kN mx1_4 3.38 mx1_4
L ccbatt

2
1
4

ccbatt
Moment at quater point of 
unbraced segment:

My.i xi
qwind_pillar

2
L xi xi

2qwind_pillar
MEd.1 0.5 8

L2
For moment distribution accord. to modell B:

LT.C_A 0.65
LT.C_A 0.9

My.max.C 14.5 kN m max moment y-y:Nch.Ed 6.37 kNchord force from above:Stresses on one member 
profile at mid-span from above:

LT.C 0.9LT.C LT.C_A Moment_dis "A"=if

LT.C_B Moment_dis "B"=if

Moment_dis "A"Moment distribution:
LT.C_B 0.67

LT.C_B 0.89LT.C_B min
1

LT.C_B LT.C_B
2

rLT.C_B
2

1LT.C_B 0.5 1 LT.C rLT.C_B 0.2 rLT.C_B
2

rLT.C_B 0.49rLT.C_B
Weff.y.1 fyb

Me.cr.C_B
Me.cr.C_B 0if

0.2 Me.cr.C_B 0=if

Relative 
slenderness:

Me.cr.C_B 98.5 kN mMe.cr.C_B CbB r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

CbB
12.5 MEd.1 0.5

2.5 MEd.1 0.5 3 My.AB 4 My.BB 3 My.CB

My.CB 13.37 kN m

My.CB My.i x3_4

x3_4 0.75 ccbattMoment at 3/4-point of unbraced segment:

My.BA 12.15 kN mMy.BA 0.5 My.Ed.ccbatt_A x1_2x1_2 0.5 ccbattMoment at centerline of unbraced segment:

My.AA 11.47 kN mMy.AA 0.5 My.Ed.ccbatt_A x1_4x1_4 0.25 ccbattMoment at quarter point of unbraced segment:
My.max.C 14.5 kN mMy.max.C max MEd.1 MEd.2 MEd.suc.1 0.5

Procedure to calculate the elastic critical buckling moment Mcr for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed 
Steel Structural Members" 2001.

The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).
M1 1.00

fu 137
N

mm2
fyb 125

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

LT.C_A min
1

LT.C_A LT.C_A
2

rLT.C_A
2

1LT.C_A 0.5 1 LT.C rLT.C_A 0.2 rLT.C_A
2

LT.C 0.34rLT.C_A 0.46
Imperfection factor   rel. to 
bucking curve b:

rLT.C_A
Weff.y.1 fyb

Me.cr.C_A
Me.cr.C_A 0if

0.2 Me.cr.C_A 0=if

Relative 
slenderness:

Me.cr.C_A 112.6 kN mMe.cr.C_A CbA r0 Ag ez T
Elastic critical moment for singly-symmetric sections, bending 
about the axis of symmetry:

T 275.08
N

mm2T
1

Ag r0
2

G IT

2 E I

ccbatt
2

ez 331.71
N

mm2ez

2 E

1 ccbatt

iz

2

Polar radius of gyration about 
shear center

r0 iy
2 iz

2 y0.cr
2 z0.cr

2

CbA
12.5 My.max.C

2.5 My.max.C 3 My.AA 4 My.BA 3 My.CA

(coord. shear centre)z0.cr 0 mmy0.cr yM e1c.rc 1

My.CA 12.82 kN mMy.CA 0.5 My.Ed.ccbatt_A x3_4
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kyz.C.2 kzz.C.2kzy.C.2 1kzy.C.2 max 1
0.05 r.z.FB ccbatt

Cmy.C.2 0.25
nz.C.2 1

0.05
CmLT.C.2 0.25

nz.C.2

kzz.C.2 1.01kzz.C.2 min Cmz.C.2 1 0.6 r.z.FB ccbatt nz.C.2 Cmz.C.2 1 0.6 nz.C.2r.z.FB ccbatt 0.6

kyy.C.2 0.92kyy.C.2 min Cmy.C.2 1 0.6 r.y.FB ccbatt ny.C.2 Cmy.C.2 1 0.6 ny.C.2r.y.FB ccbatt 0.23

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Cmz.C.2 1Cmy.C.2 CmLT.C.2CmLT.C.2 0.920CmLT.C.2 max 0.6 0.4 m.C.A 0.4 Moment_dis "A"=if

0.95 0.05 h.C.2 Moment_dis "B"=if

range for model "B"m.C.B 1h.C.2 0.96h.C.2
My.B0

My.BB

My.B0 12.96 kN m

My.B0 My.i x0_0My.i x0_0 12.96 kN mx0_0 3 mx0_0
L ccbatt

2
0 ccbatt

Moment at start of 
unbraced segment:

Nb.Rk.TF ccbatt ccbatt 238.3 kNTF ccbatt ccbatt 0.8ccbatt 1.5 m
Resistance buckling mode  -torsional or torsional-flexural

Nb.Rk.z.FB ccbatt 250.17 kNz.FB ccbatt 0.84ccbatt 1.5 m
Resistance buckling mode  flexural buckling-: z-z

Nb.Rk.y.FB ccbatt 296.09 kNy.FB ccbatt 0.99ccbatt 1.5 m
Resistance buckling mode  flexural buckling-: y-y

Mz.Rk.C 6.77 kN mMz.Rk.C min Mz1cRk Mz2cRk
Buckling resistance moment z-z
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

My.Rk.C 21.14 kN mLT.C 0.9My.Rk.C LT.C MycRk
Buckling moment resistance y-y
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:

Nch.end 6.01 kNMz.shift 0.01 kN mMz.shift eN Nch.endMz.ch 0.03 kN mMy.max.C 14.5 kN m

 Controll single C-profile between battens:

Mz.Ed.C.end 0.1 kN mMz.Ed.C.end Mz.Ed.C sin
ccbatt

L
moment due to bow 
imperfection at end of panel

maximum chord force 
at batten (end):

Mz.ch 0.03 kN m maximum moment z-z:Mz.ch
VEd.max

rCC

ccbatt

2
Chord at end panel: 
"corner" moment:

<< 1,0 The shear force is negligible
Vch

Vbb.Rd
5.246 10 4Vbb.Rd 68.29 kN

Vch 0.04 kNVch
VEd.max

rCC
VEd.max 0.07 kNVEd.max

Mz.Ed.C

L
rCC 2Chord at end panel: 

highest shear force:

M1 1.00
fu 137

N

mm2
fyb 125

N

mm2
t 5 mmc 39 mmh 250 mmb 100 mm M0 1.00

My.BB 13.5 kN m

My.BB My.i x1_2My.i x1_2 13.5 kN mx1_2 3.75 mx1_2
L ccbatt

2
1
2

ccbattMoment at centerline of 
unbraced segment:

range for model "A"m.C.A 0.8m.C.A
My.A0

MEd.1 0.5 MEd.1 MEd.2if

MEd.2 0.5 MEd.1 MEd.2if

My.max.C 14.5 kN mMoment at end of unbraced segment:

My.A0 10.8 kN mMy.A0 0.5 My.Ed.ccbatt_A x0_0x0_0 0 ccbattMoment at start of unbraced segment:

Moment_dis "A" Equivalent uniform moment factors:

nz.C.2 0.02nz.C.2
Nch.end M1

z.FB ccbatt Nc.Rk
ny.C.2 0.02ny.C.2

Nch.end M1

y.FB ccbatt Nc.Rk

 Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Nch.end 6.01 kNNch.end
NEd

rCC
Mz.Ed.C.end

h0 Ach

2 Ieff

 maximum compression 
 force:
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<1.0
Nch.end M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.71

Evading in z-z:

Evading in y-y: <1.0
Nch.end M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.ch Mz.shift M1

Mz.Rk.C
0.66

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):

<1.0
Nch.end M0

Nc.Rk

My.max.C M0

MycRk

Mz.ch Mz.shift M0

Mz.Rk.C
0.64

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Controll buil-up member: single C-profile (chords) at end panel of member:

<1.0
Nch.Ed M1

z.FB ccbatt Nc.Rk
kzy.C.2

My.max.C M1

LT.C MycRk
kzz.C.2

Mz.shift M1

Mz.Rk.C
0.71Evading in z-z:

Evading in y-y: <1.0

M0 1.00b 100 mm h 250 mm c 39 mm t 5 mm fyb 125
N

mm2
fu 137

N

mm2
M1 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Buckling about relevant axis in mid-span or en panel of 
built-up member

max Nch.Ed Nch.end M1

min y.FB ccbatt z.FB ccbatt TF ccbatt ccbatt Nc.Rk
0.03 <1.0

Controll buil-up member: single C-profile (chords) in mid-span of member:

Combined bending an axial 
compression EN 1993-1-3: 6.1.9 (1):

Nch.Ed M0

Nc.Rk

My.max.C M0

MycRk

Mz.shift M0

Mz.Rk.C
0.64 <1.0

Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Nch.Ed M1

y.FB ccbatt Nc.Rk
kyy.C.2

My.max.C M1

LT.C MycRk
kyz.C.2

Mz.shift M1

Mz.Rk.C
0.66
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< 1,0

 Forces on 
 screws:

numbers of screws on one 
side of one PXKhscr 150 mm nc 2

Tbatt 0.32 kN F
Tbatt h0

2 hscr
F 0.18 kN

Fscew F2 Tbatt

nc

2

Fscew 0.24 kN = force on one screw
< 30 kN

 Forces on weld: welding high: hbatt.w 150 mm welding length: lbatt.w 2 40 mm welding t=: abatt.w 4 mm

batt.w
3 Tbatt h0

abatt.w hbatt.w
2 batt.w

Tbatt

lbatt.w abatt.w

V.batt.w batt.w
2 3 batt.w

2
V.batt.w 2.5

N

mm2
= stress in one weld

M0 1.00b 100 mm h 250 mm c 39 mm t 5 mm fyb 125
N

mm2
fu 137

N

mm2
M1 1.00

 Forces on battens: max shear flow in one batten:

Tbatt
VEd.max ccbatt

h0 rCC
Tbatt 0.32 kN

max moment in one batten:

Mbatt
Tbatt h0

2
Mbatt 0.03 kN m

w.batt 0.346
hbatt

tbatt

fyb

E
fvb.batt

1

3
fyb w.batt 0.83if

0.48
fyb

w.batt
0.83 w.batt 1.40if

0.67
fyb

w.batt
2 w.batt 1.40if

Vbbatt.Rd
hbatt tbatt fvb.batt

M0
Vbbatt.Rd 57.42 kN

Tbatt

Vbbatt.Rd
0.01 < 1,0

MRd.batt
fyb

M0

tbatt hbatt
2

6
MRd.batt 3.32 kN m

Mbatt

MRd.batt
0.01
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