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Informace o projektu

Projekt:
C. projektu:
Néazev projektu:
Misto vystavby:
Datum:

Norma projektu:

Kontakt na projektanta:

Viypracoval:

Kontakt na kontrolora:

Kontroloval:

Cz1621

Hala Zator
Loucky u Zatoru
25.1.2022

CSN EN

Kamil Patrman
Tel: +420 720 934 868
Mail: kamil.patrman@llentab.cz

Stanislav T6th
Tel: +420 601 387 853
Mail: stanislav.toth@llentab.cz

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval:
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Norma
CSNEN
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MORE THAN STEEL BUILDINGS

A.

Geometrie

AVA
\/\4

Geometrie:
Typ haly = S17S14R
Zakladni modul = 6.900 m
Typ strechy = Unisolated-Z150
Sitka haly = 15.310 m
Délka haly = 45.115 m
VySka okapu = 8.30 m
VySka hfebene = 10.69 m
Uhel horniho pasu = 17.35 °
Uhel dolniho pasu = 14.00 °
C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma

Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav T6th GSNEN
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MORE THAN STEEL BUILDINGS

V4

Zatizeni

Poznamky:
Zatizeni vétrem, snéhem, vlastni vahou, pozarem R15.

AVA
\/\4

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN



C. projektu: Ccz1621

Projekt:

Hala Zator

Misto vyst.:

Louéky u Zatoru

ll-EmnB Datum: _ 25.01.2022

Vypracoval: Kamil Patrman

Kontroloval:

Stanislav T6th

Filename: CZ1621 Loading.v1.19.191204.xIsm

Vypocet dle:  CSN EN

B1. Zatizeni (CSN EN 1991)

Norma statického vypogétu:

Norma CSN (CZ)/ STN (SK): CSNEN cz
Zéakladni informace projektu:
Typ haly: S [ puLT [ HALA s ATIKOU [] vice HREBEND
Typ lzolace : Unisolated-Z150
Sitka haly: 15.310 m Horni pas: 17.35 ° Vyska u Zlabu: 8.30 m
Délka haly: 45.115 m Dolni pas: 10.62 ° Vyska hrebene: 10.69 m
Stéalé zatizeni: CSN EN 1991 ()
Gravita¢ni tihu zadavat se znaménkem "-"
Tiha stiechy R = -0.13 kN/m?
Extra pfitizeni E = -0.10  kN/m?
Tiha podhledu C = 0.00 kN/m? [ extra zatizeni zahrout do podhledu
Pritizeni od kapotaze vazniku F = 0.00 KN/m [ potitat s piitizenim od kapotaze vazniku
Zatizeni snéhem CSN EN 1991-1-3 ()
Charakteristicka hodnota s, = -1.50 kN/m* Tvarovy souginitel:
Tvarovy soucinitel p;= 0.8 Plati pro sklony 0° < a < 30°
l.= 25.42 m Soucinitel expozice c, = 1.00 M= 0.80
Tepelny soucinitel ¢, = 1.0 Hp = 1.26
S=Sk. . Ce G = -1.20  kN/m* Horni hodnota m, = 1,6
Zatizeni vétrem CSN EN 1991-1-4 ()
Charakteristicka hodnota rychlosti vétru vy, = 25 m/s
Kategorie terénu: II. Oblasti s nizkou vegetaci jako je trava nebo izolované prekazky (stromy, budovy)
Z&kladni rychlost vétru v, = 25 m/s Parametr drsnosti terénu z, = 0.05 m
Souginitel terénu k, = 0.190 Minimalni vyska z, = 2 m
Soucinitel drsnosti terénu c(z) = 1.019 Vyska nad zemi z = 10.69 m
Stiedni rychlost vétru v,(z) = 255 m/s Soucinitel sméru = 1.0
Z&kladni dynamicky tlak vétru qy(z) = 405.9 N/m* Soucinitel obdobf = 1.0
Souginitel orografie c,(z) = 1.0
Soucinitel expozice c¢(z) = 2.305 Soucinitel turbulence k, = 1.0
Maximalni dynamicky tlak q,(z) = 0.936 kN/m*
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C. projektu: Projekt: Misto vyst.: N .
",r pro) cz1621 ) Hala Zator Y& Louéky u zatoru
I'I'E nB Datum: 25.01.2022 Vypracoval: Kamil Patrman Kontroloval:  Stanislav Téth
Filename: CZ1621 Loading.v1.19.191204.xIsm Vypocet dle:  CSN EN
B2. Zatizeni vétrem (CSN EN 1991-1-4)
Sitka haly: 15.31 m Horni pas: 17.35 ° Vyska u Zlabu: 8.30 m
Délka haly: 45,12 m Dolni pas: 10.62 ° Vyska hrebene: 10.69 m
17
Zatizeni vétrem: CSN EN 1991-1-4 ()
Typ stfechy: Sedlova 1
PFicny vitr
Pro stény plati e = min(b,2h), kde b je rozmér kolmy na smér vétru, d je rozmér ve sméru vétru
b= 4512 m d= 15.31 m e= 21.38 m
Oblast A B © D E
Stény Délka [m] 4.3 11.0 0.0 45.1 45.1 délka oblasti ptsobeni
Cpe -1.20 -0.80 -0.50 0.76 -0.42 tlak/sani na sténu
Oblast F G H | J
Délka [m] 2.1 2.1 55 5.5 2.1 délka oblasti ptisobeni
Stfecha Cpe sani -0.85 -0.76 -0.29 -0.40 -0.93 séni na stfechu
Cpe tlak 0.27 0.27 0.23 0.00 0.00 tlak na stfechu
Podélny vitr
Pro stény plati e = min(b,2h), kde b je rozmér kolmy na smér vétru, d je rozmér ve sméru vétru
b= 15.31 m d= 4512 m e= 15.31 m
Oblast A B C D E
Stény Délka [m] 3.1 12.2 29.8 15.3 15.3 délka oblasti pusobent
Cpe -1.20 -0.80 -0.50 0.70 -0.30 tlak/sani na sténu
Oblast F - G H |
" Délka [m] 1.5 - 1.5 6.1 37.5 délka oblasti ptisobenf
Stfecha — . .
Cpe sani -1.27 - -1.31 -0.63 -0.50 sani na stfechu
W3 W4 W6 W6
W6
—>
—> W5
w2 W5 W7 w7 wr w7
W2
We = qp(z)*cpe
w2 Cpe = 0.76 We = 0.71 kN/m* PFi&ny vitr Sténa
w3 Cpe = 0.29 W, = 0.27 kN/m* PFi&ny vitr Stfecha sani
W3a Cpe = -0.23 We = -0.21 kN/m* PFi&ny vitr Strecha tlak
w4 Cpe= 0.40 We = 0.37 kN/m* PEigny vitr Stfecha sani
Wia Cpe = 0.00 We= 0.00 kN/m* PFi&ny vitr Stfecha tlak
W5 Cpe= 0.42 W = 0.39 kN/m* PEigny vitr Sténa zavétrna
W6 Cpe = 0.63 We = 0.59 kN/m* Podélny vitr Stfecha
w7 Cpe= 0.80 o= 0.75 kN/m* Podélny vitr Sténa
ws Cpe = 1.30 W, = 1.22 kN/m? Atika
w9 Cpe= We = 0.00 kN/m* Mezistfesni pole

11



C. projektu: Projekt: Misto vyst.: - .
",r pro) cz1621 ) Hala Zator Y& Louéky u zatoru
I'I'E nB Datum: 25.01.2022 Vypracoval: Kamil Patrman Kontroloval: ~ Stanislav Téth
Filename: CZ1621 Loading.v1.19.191204.xIsm Vypocet dle:  CSN EN

B3. Sedlova stfecha - Souginitelé vnéjSiho tlaku c,e

Sedlové stiecha

CSN EN 1991-1-4 (7.2.5)

Vypocet zatizeni vétrem v zavislosti na dané geometrii haly ($itka, vyska haly, sklon stfechy)

Zavislost dynamického tlaku na vysce stavby:

PFiény vitr
Schéma oblasti ve Stitové sténé:

Plati e = min(b,2h), kde b je rozmér kolmy na smér vétru, d je rozmér ve sméru vétru

e>d -->Oblast A, B

OK je spInéno h<b

CSN EN 1991-1-4 (7.2.2)
Obréazek 7.4

CSN EN 1991-1-4 (7.2.2)
Obréazek 7.5

b= 451m e/10 = 21m el4 = 53m Pomérh/b=0.70 0.70
d= 153 m e/5= 43 m e2= 107m e= 214 m
Oblast A B € D E
Stény Délka [m] 4.3 11.0 0.0 45.1 45.1 délka oblasti ptsobeni
Cpe -1.20 -0.80 -0.50 0.76 -0.42 tlak/sani na sténu
CSN EN 1991-1-4 (7.2.5)
Tabulka 7.4a 7.4b
Oblast F G H | J
Délka [m] 2.1 2.1 55 5.5 2.1 délka oblasti ptisobeni
Stfecha Cpe SaNI -0.85 -0.76 -0.29 -0.40 -0.93 sani na stfrechu
Cpe tlak 0.27 0.27 0.23 0.00 0.00 tlak na stfechu
Podélny vitr
Schéma oblasti v podéIné sténé: e<d-->O0OblastA,B,C CSN EN 1991-1-4 (7.2.2)
Plati e = min(b,2h), kde b je rozmér kolmy na smér vétru, d je rozmér ve sméru vétru Obréazek 7.5
b= 153 m e/10 = 15m el4 = 38m Pomérh/b= 0.24 0.25
d=  451m e/5= 31m el2= 7.7m e= 153 m
Oblast A B € D E
Stény Délka [m] 3.1 12.2 29.8 15.3 15.3 délka oblasti ptisobeni
Cpe -1.20 -0.80 -0.50 0.70 -0.30 tlak/sani na sténu
CSN EN 1991-1-4 (7.2.5)
Tabulka 7.4a 7.4b
Oblast F - G H |
Strecha Délka [m] 1.5 - 1.5 6.1 375 délka oblasti ptisobeni
Cpe s@NI -1.27 - -1.31 -0.63 -0.50 sani na stfrechu

PFiény vitr

Stfecha - Navétrna strana (Oblast H)
Soucinitel vnéj. tlaku cpe = -0.29

Normové zatizeni w, = -0.27 KN/m*

Stifecha - Navétrna strana (Oblast H)
Soucinitel vnéj. tlaku c,e = 0.23

Normové zatizeni w, = 0.21 KN/m*

Sténa - Navétrna strana (Oblast D)

Strecha - Zavétrna strana (Oblast 1)
Soucinitel vnéj. tlaku ¢, = -0.40

Normové zatiZeni w, = -0.37 KN/m*

Stfecha - Zavétrna strana (Oblast I)
Soucinitel vnéj. tlaku cpe = 0.00
Normové zatizeni w, = 0.00 KN/m*

(sani)

Sténa - Zavétrna strana (Oblast E)

Soucinitel vnéj. tlaku cpe = 0.76
Normové zatizeni w, = 0.71 kN/m*
Podélny vitr
Stfecha (Oblast H)
Soucinitel vnéj. tlaku cpe = -0.63
Normové zatizeni w, = -0.59 kN/m*
Sténa (Oblast B)
Soucinitel vnéj. tlaku c,e = -0.80
Normové zatizeni w, = -0.75 KN/m*

Soucinitel vnéj. tlaku ¢, = -0.42
Normové zatiZeni w, = -0.39 KN/m*
Stfecha (Oblast H)
Soucinitel vnéj. tlaku ¢, = -0.63
Normové zatiZeni w, = -0.59 KN/m*
Sténa (Oblast B)
Soucinitel vnéj. tlaku cpe = -0.80
Normové zatizeni w, = -0.75 KN/m*
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C. projektu: Projekt: Misto vyst.: - .
",r pro) cz1621 ) Hala Zator Y& Louéky u zatoru
I'I'E AB Datum: 25.01.2022 Vypracoval: Kamil Patrman Kontroloval: ~ Stanislav Téth
Filename: CZ1621 Loading.v1.19.191204.xIsm Vypocet dle:  CSN EN

B3. Sedlova stfecha - Schéma zatizeni ¢,

Stény
PFiény vitr CSN EN 1991-1-4 (7.2.2)
Obréazek 7.5
Navétrna sténa Podélné sténa ZAavétrna sténa
D A B E
0.76 -1.20 -0.80 -0.42
0.711
451 m 43 m 11.0 m 0.0m 451 m
Podélny vitr CSN EN 1991-1-4 (7.2.2)
Obréazek 7.5
Navétrna sténa Podélna sténa ZAavétrna sténa
D A B C =
0.70 -1.20 -0.80 -0.50 -0.30
0.655 -1.12 -0.75
153 m 31m 122 m 29.8 m 153 m
Stiecha
PFiény vitr CSN EN 1991-1-4 (7.2.5)
451 m Obréazek 7.8
|
55m -0.40 0.00 55m
-0.87 J
21m -0.93 0.00 21m
H 0.21
55m -0.29 0.23 55m
-0.79
F -0.71 G F
21m -0.85 0.27 -0.76 0.27 0.2495 0.27 -0.85 21m
53m T 34.4m 53m
Podélny vitr CSN EN 1991-1-4 (7.2.5)
451 m Obréazek 7.8
F
3.8 m -1.27
-~ H |
i’ G -0.63 -0.50 7.7m
3.8 m -1.31 -0.59
-1.23
3.8 m -1.31
R G H I
119 -0.63 -0.50 7.7m
3.8 m -1.27
F
15m 6.1m 375 m
0.936
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LlENTAB b

MORE THAN STEEL BUILDINGS

AVA
VAV

Normy

Poznamky:
Seznam pouZitych norem.

CSN EN 1990 Zasady navrhovani konstrukei
CSN EN 1991-1-1 Zatizeni konstrukci - Cast 1-1: Obecna zatizeni - Objemové tihy, vlastni tiha a
uzitna zatizeni pozemnich staveb

CSN EN 1991-1-2 Zatizeni konstrukci - Cast 1-2: Obecna zatizeni - Zatizeni konstrukci vystavenych

acinkim pozaru

CSN EN 1991-1-3 Zatizeni konstrukci - Cast 1-3: Obecna zatizeni - Zatizeni snéhem

CSN EN 1991-1-4 Zatizeni konstrukci - Cast 1-4: Obecna zatizeni - Zatizeni vétrem

CSN EN 1991-1-5 Zatizeni konstrukci - Cast 1-5: Obecna zatizeni - Zatizeni teplotou

CSN EN 1993-1-1 Navrhovéani ocelovych konstrukci - Cast 1-1: Obecna pravidla a pravidla pro
pozemni stavby

CSN EN 1993-1-2 Navrhovani ocelovych konstrukci - Cast 1-2: Obecna pravidla - Navrhovani
konstrukci na ucinky pozaru

CSN EN 1993-1-3 Navrhovéani ocelovych konstrukci - Cast 1-3: Obecna pravidla - DoplAujici
pravidla pro tenkosténné za studena tvarované prvky a plosné profily

CSN EN 1993-1-8 Navrhovani ocelovych konstrukci - Cast 1-8: Navrhovani styénik(

CSN EN 1993-1-9 Navrhovéani ocelovych konstrukci - Cast 1-9: Unava

CSN EN 1993-1-12 Navrhovani ocelovych konstrukei - Cast 1-12: Doplfiujici pravidla pro oceli
vysoké pevnosti do tfidy S 700

CSN EN 1090-1 Provadéni ocelovych konstrukci a hlinikovych konstrukei - Cast 1: Pozadavky na
posouzeni shody konstrukénich dilch

CSN EN 1090-1+A1 Provadéni ocelovych konstrukci a hlinikovych konstrukci - Cast 1: Pozadavky
na posouzeni shody konstrukénich dilcl

CSN EN 1090-2+A1 Provadéni ocelovych konstrukci a hlinikovych konstrukci - Cast 2: Technické
poZzadavky na ocelové konstrukce

CSN EN 24015 Srouby se Sestihrannou hlavou s redukovanou hladkou &asti dfiku

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav T6th CSNEN
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MORE THAN STEEL BUILDINGS
C.
~ 7
Cast konstrukce: CL1 Plechy
Poznamky:
Typ pouzitého plechu pro stfechu. TP46/0.63
C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma

Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth GSNEN
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MORE THAN STEEL BUILDINGS

D.

Cast konstrukce: PU1 Vaznice standard

Poznamky:
ZatéZovaci Sirka vaznice Lw=1.5m. Standardni vaznice je navrZzena na kombinaci snéhu a tlaku od

pFicného vétru a na maximalni sani vyvozené podélnym vétrem.

AVA
Vav

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN
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Geometry of the purlin.

Profiles used in the construction.

Nodes Bars section length = weight Iz
No. | x[m] type start  end section len.[m] [m] [kg/m] [mm4]
1 0.00 | sup. 1 2 Z 200x55x1.5 | 3.91 Z 200x55x1.5 | 30.3 4.0 3.268 EO5
2 391 |- 2 3 Z 200x55x3 0.90 Z 200x55x3 10.8 7.9 6.954 EO5
3 481 | - 3 5 ZZ 200x55x4.5  0.60 ZZ 200x55x4.5 3.6 11.8 1.022 E06
4 5.11 | sup. 5 6 Z 200x55x3 0.90 av.weight = 5.53 [kg/m]
5 541 |- 6 7 Z 200x55x1.5 | 4.50 av.weight = 5.89 [kg/m] (inc.overlaps)
6 6.31 |- 7 8 Z 200x55x3 0.90
7 10.81 | - 8 10 ZZ 200x55x4.5  0.60
8 11.71 | - 10 11 Z 200x55x3 0.90
9 12.01 sup. 11 12 Z 200x55x1.5 | 4.50
10 | 12.31 |- 12 13 Z 200x55x3 0.90
11 | 13.21 |- 13 15 ZZ 200x55x4.5  0.60
12 | 17.71 | - 15 16 Z 200x55x3 0.90
13 | 18.61 |- 16 17 Z 200x55x1.5 | 4.50
14  18.91 sup. 17 18 Z 200x55x3 0.90
15 | 19.21 |- 18 20 ZZ 200x55x4.5  0.60
16 | 20.11 | - 20 21 Z 200x55x3 0.90
17 | 2461 | - 21 22 Z 200x55x1.5 | 4.50
18 | 2551 |- 22 23 Z 200x55x3 0.90
19 25.81 sup. 23 25 ZZ 200x55x4.5  0.60
20 26.11 | - 25 26 Z 200x55x3 0.90
21 27.01 | - 26 27 Z 200x55x1.5 | 4.50
22 3151 | - 27 28 Z 200x55x3 0.90
23 3241 | - 28 30 ZZ 200x55x4.5  0.60
24 3271 sup. 30 31 Z 200x55x3 0.90
25 33.01 - 31 32 Z 200x55x1.5 | 3.91
26 3391 -
27 3841 | -
28 39.31 | -
29  39.61 sup.
30 3991 | -
31 40.81 | -
32 4473 sup.
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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(1) @ 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)] O 15 0.87
windPre (301) 0.9 0 -0.21
windIntS (108) 0.9 0 -0.282
windIntP (109)] O 15 0.188
Trapezoidal loads
name (no.) f1(}) @ f2(1) @ vilkPa] | v2[kPa] = L[m] | x[m]
FL (201) O 15 0.360 0.360 1.50 0
FR (202) 0O 15 0.330 0.330 150 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)
(107)=-0.423 x0.9
(301)=-0.315 x0.9
(200)=-1.800 x1.5
(104)=-0.150 x1.35
(102)=-0.240 x1.35
y'Y y'Y y'Y y'Y y
cc=1500mm
(202)=0.540>T~1”.”5
(201)=0.540 x1.5
(108)=0.282 x1.5
(300)=1.305 x1.5
(102)=-0.240 x1
y'Y y'Y y'Y y'Y y
(107)=-0.423 x0.6
(301)=-0.315 x0.6
(200)=-1.800 x1
(104)=-0.150 x1
(102)=-0.240 x1
y'Y y'Y y'Y y'Y y

24



Control of purlin Z-200 according to EN 1993-1-3 N

B

Global values: all measures in mm Ac —_ | _—
t.rp =0.58 thickness roof plate hw.rp =45  height roof plate Ls
b_roof =14560 width of roof (hall) yMo=7  yMi=1  yM2=1.25 |

Stresses on roof purlin gedg = max gravity load (case 1); gedu = max uplift load (case 2)
Situation B1 B2

Section Z 200x55x1.5 Z 200x55x1.5

cc_pur.Jmm] | 1500 1500

gedg [kN/m] | 3.89 3.89

gedu [kN/m] | 3.19 2.38

Ls [m] 5.11 6.90

Gable Yes No

NEd g/u [kN] 0.00/0.00 0.00/0.00

Sections' dimensions

L’f . Z200x55x15 Z 200x55%3

—  —=o~ MyRk =758 kNm MyRK =1959  kNm

VbhRk =18.42 kN VbhRk =10252 kN

h RWRK =16.47 kN RWRK =51.90 kN
Wyeff =2.166 E04 mm3 Wyeff =5.596 E04 mm3
N ly = 2.879 E06 mm4 ly = 5.725 E06 mm4
At IT = 3.525 E02 mm4 IT = 2.882 E03 mm4
I = 2.257 E09 mm6 I = 4.769 E09 mm6

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

a.utd hC*t*(bCZ-I-Z*bC*CC—Z*CCZ%)
kh0 = €/ k_hu =k _h0O-ab/hc; q_hEdu = qEdu*k_hu
Z 200x55x1.5 drly
ab =26.8 mm
k hO =0118 -

k hu =-0017 -

k.hu=k.h.0-a.b /b d_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: |_effTP46_t = 125,401 mm4/m C_DC_t = 6*E*|_effTP46_t/cc_pur

compression in upper flange: |_effTP46_c = 130,984 mm4/m C_DC_c = 6*E*|_effTP46_c/cc_pur

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

for uplift load pinin 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/Imm/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_tJ*-1 <=> pin in every trough

C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_tJ]*-1 <=> pin in alternate trough

Ext?
For uplift load EN 1993-1-3: 10.1.5.1(4): b_mod_u =| 2*a_b+b <=>q_hEd u<0K_Bu =

ab <=> Else
q.Ed

Situation Bl B2
b_mod_u [mm] 108.6 108.6
K_Bu [N/mm2] 0.016 0.016
1/K_Bu [mm2/N]  63.392 63.392
k_h*e.Ed | C_Dccl50_u [kN] | 0.538 0.538
- C_Dcc300_u [KN] 0.352 0.352

4+ (1 —=v2)*h?2+(h+ b_mod_u)
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Lateral spring stiffnes per unit length:

pin in every trough: 1 h2 -1 pin in alternate trough: 1 h2 -1
K_uccl50 = c300 =
e (K_Bu * c_DcclSO_u) Kuces0o (K_Bu * C_Dcc300_u)
Situation B1 B2

K_uccl50 [N/mm2] | 0.0073 0.0073

K_ucc300 [N/mm2] | 0.0057 0.0057

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 200x55x1.5

o
. | o]t =15 mm

b=Vl | 1 =82869 mma
W_zf1=1917.1 mm3
i zfl =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):

K ucc300 * L_Sp4 ‘ Situation B1 B2 ‘
Rrp = T xEx L2l Rp[] 228 7.56 |
Correction factor K_R and initial moment MO_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_OfzED =| 1*|q_hEd_u|*L_s"2 /24 <=>nogable k Rm= (1-0.0125*R_rp)/(1+0.198*R_rp) <=> no gable
9*|q_hEd_u|*L_s"2 /128 <=> gable (1-0.0141*R_rp)/(1+0.416*R_rp) <=> gable
M_fzED = k_Rm * M_OfzED
Situation Bl(gable) B2
M_0fzEd [Nm] 99.52 80.14
K_Rm [-] 0.50 0.36
M_fzEd [Nm] @ 49.45 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*A70 /IMyRk + R_Ed*As7 /IRWRK]}/1.25 < 1

Situation Al

Section ZZ 200x55x4.5
Sup.width [m] 0.1

M_yEd [kNm] 17.93

M_yRk [kKNm] 27.17

R_Ed [kN] 27.52

R_wRk [kN] 68.38

Exertion 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]*yAs7 /f_ yb <1

Situation Al-gravity
M_yEd [kNm] 17.93
Wyeff [mm3] 7.763 EO4
N_Ed [kN] 0.0

Aeff [mm2] 716.9
Exertion 0.66

Bending moment and shear force:
Relation = 2*V_Ed*yM0 /VbhRk <=1

Situation Al-gravity
V_Ed [kN] 13.80
VbhRk [kN] 120.94
Relation 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/Aeffla0 If_yb<=1

Situation Cl-gravity C2-gravity
Section Z 200x55x1.5| Z 200x55x3
M_Ls [kNm] 4.36 14.00
Wyeff [mm3] 2.166 E04 5.596 EO4
Aeff [mm2] 225.9 716.9
N_Ed [kN] 0.00 0.00
Exertion 0.58 0.71

Combined bending moment and compression force in span
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*yaz7 /f yb<1

Situation B1 B2

Section Z 200x55x1.5| Z 200x55x1.5
M_yEd [kNm] 5.78 6.01

Wyeff [mm3] 2.166 EO4 2.166 EO4
N_Ed [kN] 0.0 0.0

Aeff [mm2] 225.9 225.9
Exertion 0.76 0.79

Stresses due to Uplift load:
Non-dim. slenderness: E Coefficients from table 10.2b:
1= j; A 1=769gable <=> g [=0.515 1 2=1260 1. 3=0868 n 4=-0242
nogable<=> 5 71=0306 n2=0232 n 3=0742 n 4=-0279

Buckling lenght for free flange in compression EN 1993-1-3: Lfz=n_1%L.sp*(1+n.2*Rrp"3)""
. , _ L fz
Relative slenderness for flexural buckling of free flange: Arfz= l_Zfl—*U

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
o LT=034 % rLT=04 f=075 ¢ LT=05*[1+a LT rfz-k (LT)+p*)2]

1 1
LT = min 1,
A (qb_LT +JP_LT2 + B+ Arfz? ,1_er2)

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:
iy = —;‘Z:Z A_ryFB = 152, [4eI] i N_cry = i e L

iy Agrc L_sp?

¢_YFB =0.5=*[1+ a_yFB » (A_ryFB — 0.2) + A_ryFB?]

Reduction factor for span:

. 1
AL YF B = min (¢>_yFB+ & _VFBZ—2A_ryFB2’ 1)

Single protile in span uplift load:
M yM1
1 M.yEd 1 . N_Ed) L YML M Eal*y 1.0
X_ LT W_yeff min(y_LT,x_yFB) Aeff f_yb W_zf1xf_yb

Exertion = (

Situation B1 B2
Section Z 200x55x1.5| Z 200x55x1.5
L_sp[m] 5.11 6.90
M_yEd [kNm] 3.62 3.12
M_fzEd [Nm] 49.45 29.07
L_fz [m] 1.93 1.73
J_rfz 1.10 0.98
@ LT 1.07 0.96
7 LT 0.64 0.71
J_ryFB 0.59 0.79
N_Ed [kN] 0.0 0.0
@ yFB 0.74 0.92
7_yFB 0.84 0.73
Exertion 0.82 0.63




Check joints between purlins:
IM_S| «yM2 N_Ed « yM2

Exertion = o r bRk v hjz ¥ avFoRk 10
Situation S1
Section Z 200x55x1.5
F_bRk [kN] 18.9
M_S [kNm] -4.36
NEd [kN] 0.0
Exertion 0.72

Bracing of Z-roof purlin
Type of hall = S-hall => broof_1 = broof = 14.56m Loadig width frame LW = 7m

Roofslope a_roof = 17° Rigde flashing = No
Max reaction Rg = 27.52kN Rg_slope = Rg*cos(a_roof) = 26.27kN Lateral coeff. k_hg = 0.118

from roof: R1 = sin(a_roof)*Rg
gq'Ed , | R1 =8.21kN
f_hot ! = » from profile: R2 = Rg_slope*k_gh
| R2 = 3.10kN
! adjust value  poa = 0.5*R2 <=> a_roof > atan(1/10)
| from profile:
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:
- @4.8: F_4.8_sRd =3.33kNhpA2 = 2.7kN - @6.3: F_6.3_sRd =6.24kNhpA2 = 5.0kN

Overlap screw for use in ridge connection (@4.8):
d_oscr =4.8mm t_ridgeplat = 0.5mm ultimate strength ridge plate: f_urp = 330N/mm2
a_oscr = 3.2%(t_ridgeplat/d_oscr) = 1.03 F_oscr_bRd1 = (a_oscr*f_urp*d_oscr*t_ridgeplat)hAz2= 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  (@6.3):
d_dscr = 6.3mm dw_dscr = 19.0mm thickness of z-support = 1.5mm thickness of plate t_bra = 0.58mm
a = 3.2=J(t_bra/d_dscr) = 0.974 a_1 =min(a, 2.1) =0.974 a2 = (2.1-a_1)*(t_1/t_bra-1)/(2.5-1)+a_1 = 2.15
t braz1lmm =>0_g=2.1 a_qq=(a_g-o_1)*(t_1/t bra-1)/(2.5-1)+a_1 = 0.97
t bra=t 1 => a_dscrEN=a_1 F_dscr_brdEN = (a_dscrEN*f_u*d_dscr*t_bra)/yM2 = 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 = Om
P_Rd_ridge = LW _ridge*F_oscr_bRd/0.3m = 0.00kN
Number of braces needed for each half of the roof: (FIRST CHOICE) | i}
Design resistance for one brace 38x1.5 mm fastened with platescrew: (@¢.3):
N_B = max{1, ceil[(|P_roof|-P_Rd_ridge)/F_dscr_brd]} N_B =8
If using C-profile: i '

d_dscr = 6.3mm dw_dscr = 19.0mm thickness of c-profile = 2.0mm thickness of plate t_rp = 0.58mm
a=3.2(t_rp/d_dscr) = 0.974 a_1=min(a, 2.1) = 0.974 a2 = (2.1-a_1)*(t_1/t_rp-1)/(2.5-1)+a_1 = 2.793
trp<lmm =>a_q=a_1 a_qq=(a_g-o_1)*(t_1/t rp-1)/(2.5-1)+a_1 = 0.974 futp=0.390kN/mm2
t 1=225% rp and t_rp<1mm => a_dscrEN=a_1 F_dscr_brdEN = (a_dscrEN*futp*d_dscr*t_rp)/yM2 = 1.12kN
F_dscr_brd = min(F_6.3_sRd, F_dscr_brdEN) = 1.12kN
Design resistance for one C-profile (t22mm):
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
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LI.ENTAB = mmo= O

MORE THAN STEEL BUILDINGS

Cast konstrukce: PU2 Vaznice zavétrovana

Poznamky:
ZatéZovaci Sirka vaznice Lw=1.5m. Zavétrovand vaznice je navrZzena na kombinaci snéhu a tlaku od

pricného vétru a na maximalni séni vyvozené podélnym vétrem a osovou tlakovou silu do vaznic ze
streSniho zavétrovani. UvaZovana osova tlakové sila NEd=30kN.

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN

AVA
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Geometry of the purlin.

Profiles used in the construction.

Nodes Bars section length = weight Iz
No. | x[m] type start  end section len.[m] [m] [kg/m] [mm4]
1 0.00 | sup. 1 2 Z 200x55x2 3.91 Z 200x55x2 30.3 5.3 4.471 EO5
2 391 |- 2 3 Z 200x55x3 0.90 Z 200x55x3 10.8 7.9 6.954 EO5
3 481 | - 3 5 ZZ 200x55x4.5  0.60 ZZ 200x55x4.5 3.6 11.8 1.022 E06
4 5.11 | sup. 5 6 Z 200x55x3 0.90 av.weight = 6.42 [kg/m]
5 541 |- 6 7 Z 200x55x2 4.50 av.weight = 6.80 [kg/m] (inc.overlaps)
6 6.31 |- 7 8 Z 200x55x3 0.90
7 10.81 | - 8 10 ZZ 200x55x4.5  0.60
8 11.71 | - 10 11 Z 200x55x3 0.90
9 12.01 sup. 11 12 Z 200x55x2 4.50
10 | 12.31 |- 12 13 Z 200x55x3 0.90
11 | 13.21 |- 13 15 ZZ 200x55x4.5  0.60
12 | 17.71 | - 15 16 Z 200x55x3 0.90
13 | 18.61 |- 16 17 Z 200x55x2 4.50
14  18.91 sup. 17 18 Z 200x55x3 0.90
15 | 19.21 |- 18 20 ZZ 200x55x4.5  0.60
16 | 20.11 | - 20 21 Z 200x55x3 0.90
17 | 2461 | - 21 22 Z 200x55x2 4.50
18 | 2551 |- 22 23 Z 200x55x3 0.90
19 25.81 sup. 23 25 ZZ 200x55x4.5  0.60
20 26.11 | - 25 26 Z 200x55x3 0.90
21 27.01 | - 26 27 Z 200x55x2 4.50
22 3151 | - 27 28 Z 200x55x3 0.90
23 3241 | - 28 30 ZZ 200x55x4.5  0.60
24 3271 sup. 30 31 Z 200x55x3 0.90
25 33.01 - 31 32 Z 200x55x2 3.91
26 3391 -
27 3841 | -
28 39.31 | -
29  39.61 sup.
30 3991 | -
31 40.81 | -
32 4473 sup.
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Bending moment, shear force, displacement and support reactions in purlin

-15 15
_ A A A
10 | | 71 10
5 |7.0 127.3\ A AN 214 g
0 A4 1083 N ——~7 {1p[0 (100 ¢
N % PN A g
Sk200x55x1.5 720QX65x1.5 Z200x&5x1.5]
10 7o00x55%2 Z2A0K55%3 Z200X55%2 OX55X3 Z200x55x2 720055543, ~10
\\—’_‘_,_,.‘
8.8 0.1 - S T e
-15 15
™ N N
10 T AN A Al 1o
5 27.\\ / 21\ ~ 27.7\ 270 5
o FIOON S~ " -1000 T -1000 N> 7 -10.3 0
| T y
v NS g ~ 6
5 -5
~7200x55x1.5 7204x65x1.5 7200455x1.5 Z200x85x 18],
10 Z200x55%x3 Z200x55x2 OX55X3 Z200X55%2 OX55%3 Z200x55x2Z200x55¢3, ~10
 TTUYM—ma— —mw o0 15—
dlim=6900/200=34mm
-15 [\ 15 VYHOVUJE
-10 R~ 10
s[4 m
O = . = .
N i N
% 2 00X55x1.5 ~
10 = e ooy -10
0.1 -8.8
dlim=5113/200=25mm
VYHOVUJE
32
LLENTAB GROUP - PurlinCreator by Claudia Donat & Adam Pinkowski page 2/7


kamilpat
Textové pole
dlim=6900/200=34mm
VYHOVUJE

kamilpat
Textové pole
dlim=5113/200=25mm
VYHOVUJE


Loads applied to the purlin

Distributed loads

)=O.960

name (no.) f1(}) @ f2(1) @ 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)] O 15 0.59
windPre (301) 0.9 0 -0.21
windIntS (108) 0.9 0 -0.282
windIntP (109)] O 15 0.188
Trapezoidal loads
name (no.) f1(}) @ f2(1) @ vilkPa] | v2[kPa] = L[m] | x[m]
FL (201) O 15 0.640 0.640 1.50 0
FR (202) 0O 15 0.640 0.640 150 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)
(107)=-0.423 x0.9
(301)=-0.315 x0.9
(200)=-1.800 x1.5
(104)=-0.150 x1.35
(102)=-0.240 x1.35
y'Y y'Y y'Y
cc=1500mm
(201)=0.960 x1.5
(108)=0.282 x1.5
(300)=0.885 x1.5
(102)=-0.240 x1
y'Y y'Y y'Y y
(107)=-0.423 x0.6
(301)=-0.315 x0.6
(200)=-1.800 x1
(104)=-0.150 x1
(102)=-0.240 x1
y'Y y'Y y'Y y
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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

Stresses on roof purlin

thickness roof plate hw.rp
b_roof =15000 width of roof (hall)

yMO=1

Situation B1 B2

Section Z 200x55x2 | Z 200x55x2
cc_pur.Jmm] | 1500 1500

gedg [kN/m] | 3.89 3.89

gedu [kN/m] | 3.19 1.75

Ls [m] 5.11 6.90

Gable Yes No

NEd g/u [kKN] 30.00/30.00 30.00/30.00

Sections' dimensions

Ljf .
— =Q_

Z 200x55x1.5

MyRk =7.58 kNm
VbhRk =18.42 kN
RWRK =16.47 kN
Wyeff =2.166 E04 mm3
ly = 2.879 E06 mm4
IT = 3.525 E02 mm4
I = 2.257 E09 mm6

45
yMI=1
gedg = max gravity load (case 1); gedu = max uplift load (case 2)

height roof plate
yM2=1.25

Z 200x55x2

MyRk =12.17 kNm
VbhRk =44.68 kN
RwRk =26.27 kN
Wyeff = 3.476 EO4 mm3
ly =3.85E06 mm4
IT = 8.544 EO2 mm4
o =3.08 EO9 mm6

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

q.u.E4

k.u=k.h0-a.b /b

hc*t*(bc2 +2xbc*cc—2 *ccZE

kh0 =
4*ly

Z 200x55x2
ab =27.6 mm
k ho =0118 -
k hu =-0021 -
g_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:

compression in upper flange:

|_effTP46_t = 125,401 mm4/m
|_effTP46_c = 130,984 mm4/m

L

c ~—_ 1 —

Ls

Z 200x55x3

MyRk =19.59 kNm
VbhRk =102.52 kN
RwRk =51.90 kN
Wyeff =5.596 EO4 mm3
ly =5.725 E06 mm4
IT =2.882 EO3 mm4
o =4.769 E09 mm6

hc) k_hu = k_h0-ab/hc; q_hEdu = gEdu*k_hu

C_DC_t = 6*E*|_effTP46_t/cc_pur
C_DC_c = 6*E*|_effTP46_c/cc_pur

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

for uplift load

C_DAcc150_u = C_100cc150_u*(b/Amm/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_tJ*-1 <=> pin in every trough
C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_tJ]*-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<0K_Bu =

pin in every trough C_100cc150 _u = 2.6kN; pin in alternate trough C_100cc300_u = 1.7kN; b=55mm

E=t3

ab <=> Else
q.Ed ED
Situation B1 B2

" b_mod_u [mm] 110.2 110.2

i K_Bu[N/mm2]  0.037 0.037

i 1/K_Bu [mm2/N] 26.882  26.882
—~J ikn*gEd C_Dccl50_u [kN] 0.538 0.538
et C_Dcc300_u [kN] 0.352 0.352

4+ (1 —=v2)*h?2+(h+ b_mod_u)
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Lateral spring stiffnes per unit length:

pin in every trough: 1 h2 -1 pin in alternate trough: 1 h2 -1
K_uccl50 = c300 =
e (K_Bu * c_DcclSO_u) Kuces0o (K_Bu * C_Dcc300_u)
Situation B1 B2

K_uccl50 [N/mm2] | 0.0099 0.0099

K_ucc300 [N/mm2] | 0.0071 0.0071

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 200x55x2

o
. | o]t =20 mm

b=V | M1 =112,773  mma
W_zf1 =2,606.5 mm3
i zfl =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):

K ucc300 * L_Sp4 ‘ Situation B1 B2 ‘
Rrp = T xEx L2l Rop[] 211 7.00 |
Correction factor K_R and initial moment MO_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_OfzED =| 1*|q_hEd_u|*L_s"2 /24 <=>nogable k Rm= (1-0.0125*R_rp)/(1+0.198*R_rp) <=> no gable
9*|q_hEd_u|*L_s"2 /128 <=> gable (1-0.0141*R_rp)/(1+0.416*R_rp) <=> gable
M_fzED = k_Rm * M_OfzED
Situation Bl(gable) B2
M_0fzEd [Nm] 124.53 73.74
K_Rm [-] 0.52 0.38
M_fzEd [Nm] @ 64.35 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*A70 /IMyRk + R_Ed*As7 /IRWRK]}/1.25 < 1

Situation Al

Section ZZ 200x55x4.5
Sup.width [m] 0.1

M_yEd [kNm] 17.43

M_yRk [kKNm] 27.17

R_Ed [kN] 27.65

R_wRk [kN] 68.38

Exertion 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]*yAs7 /f_ yb <1

Situation Al-gravity
M_yEd [kNm] 17.43
Wyeff [mm3] 7.763 EO4
N_Ed [kN] 30.0

Aeff [mm2] 716.9
Exertion 0.76

Bending moment and shear force:
Relation = 2*V_Ed*yM0 /VbhRk <=1

Situation Al-gravity
V_Ed [kN] 13.88
VbhRk [kN] 120.94
Relation 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/Aeffla0 If_yb<=1

Situation Cl-gravity C2-gravity
Section Z 200x55x2 | Z 200x55x3
M_Ls [kNm] 3.80 13.48
Wyeff [mm3] 3.476 EO4 5.596 EO4
Aeff [mm2] 378.5 716.9
N_Ed [kN] 30.00 30.00
Exertion 0.54 0.81

Combined bending moment and compression force in span

Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*yaz7 /f yb<1

Situation B1 B2

Section Z 200x55x2  Z 200x55x2
M_yEd [kNm] 6.09 6.75

Wyeff [mm3] 3.476 EO4 3.476 EO4
N_Ed [kN] 30.0 30.0

Aeff [mm2] 378.5 378.5
Exertion 0.73 0.78

Stresses due to Uplift load:

Non-dim. slenderness: E Coefficients from table 10.2b:
A= | AI=769%gable <=> 5 1=0515 5.2=1260 1.3=0868 1 4=-0242

no gable<=> 5 1=0306 n2=0232 1 3=0742 n 4=-0279
Lfz=n1xL_spx(1+n_2xRrp"3)""
L fz
izfl1xA_1
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
o LT=034 % 1LT=04 p =075 ¢ LT=05*[1+a LT*( rfz-% rLT)+p*)? ]

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

Relative slenderness for flexural buckling of free flange: Arfz=

1 1
LT = min 1
A (qb_LT +JP_LT2 + B+ Arfz? ,1_er2)
Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

i _ I yire __ L_sp Aef f L S T2 xExl_yrc
Ly = \f Agrc )._T'yFB - iy * Agrc * A N_CTy - L_sp?
¢_YFB =0.5=*[1+ a_yFB » (A_ryFB — 0.2) + A_ryFB?]

Reduction factor for span:

. 1
AL YF B = min (¢>_yFB+ & _VFBZ—2A_ryFB2’ 1)

Single protile in span uplift load:
M yM1
1 M.yEd 1 . N_Ed) L YML M Eal*y 1.0
X_ LT W_yeff min(y_LT,x_yFB) Aeff f_yb W_zf1xf_yb

Exertion = (

Situation B1 B2
Section Z 200x55x2  Z 200x55x2
L_sp[m] 5.11 6.90
M_yEd [kNm] 3.22 2.39
M_fzEd [Nm] 64.35 28.21
L_fz [m] 1.96 1.74
J_rfz 1.11 0.99
@ LT 1.08 0.96
7 LT 0.63 0.71
J_ryFB 0.66 0.89
N_Ed [kN] 30.0 30.0
@ yFB 0.79 1.01
7_yFB 0.81 0.67
Exertion 0.85 0.65




Check joints between purlins:
IM_S| «yM2 N_Ed « yM2

Exertion = o r bRk v hjz ¥ avFoRk 10
Situation S1
Section Z 200x55x2
F_bRk [kN] 25.2
M_S [kNm] -3.80
NEd [kN] 30.0
Exertion 0.84

Bracing of Z-roof purlin
Type of hall = S-hall => broof_1 = broof = 15.00m Loadig width frame LW = 7m

Roofslope a_roof = 17° Rigde flashing = No
Max reaction Rg = 27.65kN Rg_slope = Rg*cos(a_roof) = 26.39kN Lateral coeff. k_hg = 0.118

from roof: R1 = sin(a_roof)*Rg
gq'Ed , | R1 = 8.25kN
f_hot ! = » from profile: R2 = Rg_slope*k_gh
| R2 = 3.12kN
! adjust value  poa = 0.5*R2 <=> a_roof > atan(1/10)
| from profile:
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:
- @4.8: F_4.8_sRd =3.33kNhpA2 = 2.7kN - @6.3: F_6.3_sRd =6.24kNhpA2 = 5.0kN

Overlap screw for use in ridge connection (@4.8):
d_oscr =4.8mm t_ridgeplat = 0.5mm ultimate strength ridge plate: f_urp = 330N/mm2
a_oscr = 3.2%(t_ridgeplat/d_oscr) = 1.03 F_oscr_bRd1 = (a_oscr*f_urp*d_oscr*t_ridgeplat)hAz2= 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  (@6.3):
d_dscr = 6.3mm dw_dscr = 19.0mm thickness of z-support = 1.5mm thickness of plate t_bra = 0.58mm
a = 3.2=J(t_bra/d_dscr) = 0.974 a_1 =min(a, 2.1) =0.974 a2 = (2.1-a_1)*(t_1/t_bra-1)/(2.5-1)+a_1 = 2.15
t braz1lmm =>0_g=2.1 a_qq=(a_g-o_1)*(t_1/t bra-1)/(2.5-1)+a_1 = 0.97
t bra=t 1 => a_dscrEN=a_1 F_dscr_brdEN = (a_dscrEN*f_u*d_dscr*t_bra)/yM2 = 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 = Om
P_Rd_ridge = LW _ridge*F_oscr_bRd/0.3m = 0.00kN
Number of braces needed for each half of the roof: (FIRST CHOICE) | i}
Design resistance for one brace 38x1.5 mm fastened with platescrew: (@¢.3):
N_B = max{1, ceil[(|P_roof|-P_Rd_ridge)/F_dscr_brd]} N_B =8
If using C-profile: i '

d_dscr = 6.3mm dw_dscr = 19.0mm thickness of c-profile = 2.0mm thickness of plate t_rp = 0.58mm
a=3.2(t_rp/d_dscr) = 0.974 a_1=min(a, 2.1) = 0.974 a2 = (2.1-a_1)*(t_1/t_rp-1)/(2.5-1)+a_1 = 2.793
trp<lmm =>a_q=a_1 a_qq=(a_g-o_1)*(t_1/t rp-1)/(2.5-1)+a_1 = 0.974 futp=0.390kN/mm2
t 1=225% rp and t_rp<1mm => a_dscrEN=a_1 F_dscr_brdEN = (a_dscrEN*futp*d_dscr*t_rp)/yM2 = 1.12kN
F_dscr_brd = min(F_6.3_sRd, F_dscr_brdEN) = 1.12kN
Design resistance for one C-profile (t22mm):
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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MORE THAN STEEL BUILDINGS

Cast konstrukce: PU3 Vaznice okap

Poznamky:
ZatéZovaci Sirka vaznice Lw=1.1m. Zavétrovand vaznice je navrZzena na kombinaci snéhu a tlaku od

pricného vétru a na maximalni séni vyvozené podélnym vétrem a osovou tlakovou silu do vaznic ze
streSniho zavétrovani. UvaZovana osova tlakové sila NEd=68kN.

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN

AVA
\/\4
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Geometry of the purlin.

Profiles used in the construction.

Nodes Bars section length = weight Iz
No. | x[m] type start  end section len.[m] [m] [kg/m] [mm4]
1 0.00 | sup. 1 20 Z 200x55x3 44.73 ‘ Z 200x55x3 44.7 7.9 6.954 EO5 ‘
2 391 - av.weight = 7.88 [kg/m]
3 5.11 | sup. av.weight = 8.20 [kg/m] (inc.overlaps)
4 6.31 -
5 10.81 -
6 12.01  sup.
7 13.21 -
8 17.71 -
9 18.91  sup.
10 | 20.11 -
11 | 2461 -
12 | 25.81 | sup.
13 | 27.01 -
14 | 3151 -
15 | 32.71 | sup.
16 | 3391 -
17 | 3841 -
18 | 39.61 | sup.
19 | 40.81 -
20 | 44.73 | sup.
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Bending moment, shear force, displacement and support reactions in purlin

AN AN /
55,6 20.0 ~20.9 20.7
0133 -8.5 : -8.6 -8.5
0 D D T
5

10 £200x55x3

~

~—
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-10 P
N

7 /Al\ /]
-5 120.7 20.7 20.9 20.0| ©
0185 -85 -8.6 85
: \ \ .
10 Z200x55x3 10

T s 00—

-10 10
-5 (20.0 56 °
0185 ~33
5462 I 5
10 Z200x55x3 10
—_—

0.1 -5.3

dlim=5113/200=25mm

VYHOVUJE

dlim=6900/200=34mm

VYHOVUJE
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Textové pole
dlim=5113/200=25mm
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Loads applied to the purlin

Distributed loads

)=O.528

name (no.) f1(}) @ f2(1) @ 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)] O 15 0.71
windPre (301) 0.9 0 -0.25
windIntS (108) 0.9 0 -0.282
windIntP (109)] O 15 0.188
Trapezoidal loads
name (no.) f1(}) @ f2(1) @ vilkPa] | v2[kPa] = L[m] | x[m]
FL (201) O 15 0.480 0.480 1.50 0
FR (202) 0O 15 0.480 0.480 150 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)
(107)=-0.310 x0.9
(301)=-0.275 x0.9
(200)=-1.320 x1.5
(104)=-0.110 x1.35
(102)=-0.176 x1.35
y'Y y'Y y'Y
cc=1100mm
(201)=0.528 x1.5
(108)=0.207 x1.5
(300)=0.781 x1.5
(102)=-0.176 x1
y'Y y'Y y'Y y
(107)=-0.310 x0.6
(301)=-0.275 x0.6
(200)=-1.320 x1
(104)=-0.110 x1
(102)=-0.176 x1
y'Y y'Y y'Y y
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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

Stresses on roof purlin

thickness roof plate hw.rp
b_roof =14560 width of roof (hall)

yMO=1

Situation B1 B2

Section Z 200x55x3 | Z 200x55x3
cc_pur.Jmm] | 1100 1100

gedg [kN/m] | 2.89 2.89

gedu [kKN/m] | 2.27 1.48

Ls [m] 5.11 6.90

Gable Yes No

NEd g/u [KN] 68.00/68.00 68.00/68.00

Sections' dimensions

Ljf .
— =Q_

Z 200x55x1.5

MyRk =7.58 kNm
VbhRk =18.42 kN
RWRK =16.47 kN
Wyeff =2.166 E04 mm3
ly = 2.879 E06 mm4
IT = 3.525 E02 mm4
I = 2.257 E09 mm6

=45
yMI=1
gedg = max gravity load (case 1); gedu = max uplift load (case 2)

height roof plate
yM2=1.25

Z 200x55x2

MyRk =12.17 kNm
VbhRk =44.68 kN
RwRk =26.27 kN
Wyeff = 3.476 EO4 mm3
ly =3.85E06 mm4
IT = 8.544 EO2 mm4
o =3.08 EO9 mm6

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

q.u.E4

k.u=k.h0-a.b /b

hc*t*(bc2 +2xbc*cc—2 *ccZE

kh0 =
4*ly

Z 200x55x3
ab =29.2 mm
k h0O =0120 -
k hu =-0028 -
g_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:

compression in upper flange:

|_effTP46_t = 125,401 mm4/m
|_effTP46_c = 130,984 mm4/m

L

c ~—_ 1 —

Ls

Z 200x55x3

MyRk =19.59 kNm
VbhRk =102.52 kN
RwRk =51.90 kN
Wyeff =5.596 EO4 mm3
ly =5.725 E06 mm4
IT =2.882 EO3 mm4
o =4.769 E09 mm6

hc) k_hu = k_h0-ab/hc; q_hEdu = gEdu*k_hu

C_DC_t = 6*E*|_effTP46_t/cc_pur
C_DC_c = 6*E*|_effTP46_c/cc_pur

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

for uplift load

C_DAcc150_u = C_100cc150_u*(b/Amm/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_tJ*-1 <=> pin in every trough
C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_tJ]*-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<0K_Bu =

ab <=> Else
q.Ed ED
Situation B1 B2

" b_mod_u [mm] 113.4 113.4

i K_Bu[N/mm2]  0.124 0.124

i 1/K_Bu [mm2/N] 8.047 8.047
—~4 ikntgEd C_Dccl50_u [kN] 0.539 0.539
et C_Dcc300_u [kN] 0.353 0.353

pin in every trough C_100cc150 _u = 2.6kN; pin in alternate trough C_100cc300_u = 1.7kN; b=55mm

E=t3

4+ (1 —=v2)*h?2+(h+ b_mod_u)
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Lateral spring stiffnes per unit length:

pin in every trough: 1 h2 -1 pin in alternate trough: 1 h2 -1
K_uccl50 = c300 =
e (K_Bu * c_DcclSO_u) Kuces0o (K_Bu * C_Dcc300_u)
Situation B1 B2

K_uccl50 [N/mm2]  0.0121 0.0121

K_ucc300 [N/mm2] | 0.0082 0.0082

Gross properties of the free flange EN 1993-1-3: 10.1.4.1
Z 200x55x3

o
. | o]t =3.0 mm

$— V20| | 1 =173567 mma
W_zfl = 4,003.2 mm3
i zfl =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):

K ucc300 * L_Sp4 ‘ Situation B1 B2 ‘
Rrp = T xEx L2l Rp[] 158 5.26 |
Correction factor K_R and initial moment MO_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_OfzED =| 1*|q_hEd_u|*L_s"2 /24 <=>nogable k Rm= (1-0.0125*R_rp)/(1+0.198*R_rp) <=> no gable
9*|q_hEd_u|*L_s"2 /128 <=> gable (1-0.0141*R_rp)/(1+0.416*R_rp) <=> gable
M_fzED = k_Rm * M_OfzED
Situation Bl(gable) B2
M_0fzEd [Nm] 117.55 82.67
K_Rm [-] 0.59 0.46
M_fzEd [Nm] @ 69.26 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*A70 /IMyRk + R_Ed*As7 /IRWRK]}/1.25 < 1

Situation Al

Section Z 200x55x3
Sup.width [m] 0.1

M_yEd [kNm] 12.14
M_yRk [kKNm] 19.59

R_Ed [kN] 20.89
R_wRk [kN] 51.90
Exertion 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]*yAs7 /f_ yb <1

Situation Al-gravity
M_yEd [kNm] 12.14
Wyeff [mm3] 5.596 E04
N_Ed [kN] 68.0

Aeff [mm2] 716.9
Exertion 0.89

Bending moment and shear force:
Relation = 2*V_Ed*yM0 /VbhRk <=1

Situation Al-gravity
V_Ed [kN] 10.51
VbhRk [kN] 102.52
Relation 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/Aeffla0 If_yb<=1

Situation

Section

M_Ls [kNm]

Wyeff [nm3]

Aeff [mm2]

N_Ed [kN]

Exertion

Combined bending moment and compression force in span
Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*yaz7 /f yb<1

Situation B1 B2

Section Z 200x55x3  Z 200x55x3
M_yEd [kNm] 5.09 6.30

Wyeff [mm3] 5.596 E04 5.596 E04
N_Ed [kN] 68.0 68.0

Aeff [mm2] 716.9 716.9
Exertion 0.53 0.59

Stresses due to Uplift load:
Non-dim. slenderness: E Coefficients from table 10.2b:
1= j; A 1=769gable <=> g [=0.515 1 2=1260 1. 3=0868 n 4=-0242
nogable<=> 5 71=0306 n2=0232 n 3=0742 n 4=-0279

Buckling lenght for free flange in compression EN 1993-1-3: Lfz=n_1%L.sp*(1+n.2*Rrp"3)""
. , _ L fz
Relative slenderness for flexural buckling of free flange: Arfz= l_Zfl—*U

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
o LT=034 % rLT=04 f=075 ¢ LT=05*[1+a LT rfz-k (LT)+p*)2]

1 1
LT = min 1,
A (qb_LT +JP_LT2 + B+ Arfz? ,1_er2)

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:
iy = —;‘Z:Z A_ryFB = 152, [4eI] i N_cry = i e L

iy Agrc L_sp?

¢_YFB =0.5=*[1+ a_yFB » (A_ryFB — 0.2) + A_ryFB?]

Reduction factor for span:

. 1
AL YF B = min (¢>_yFB+ & _VFBZ—2A_ryFB2’ 1)

Single protile in span uplift load:

Exertion = ( L : i * N_Ed) s XML 7|Mfz£d‘|*yM1 1.0
X LT W_yeff  min(x_LT.x_YFB) Aeff f_yb W_zf1xf_yb
Situation B1 B2
Section Z 200x55x3 | Z 200x55x3
L_sp[m] 5.11 6.90
M_yEd [kNm] 2.61 2.52
M_fzEd [Nm] 69.26 37.85
L_fz [m] 2.04 1.79
J_rfz 1.14 1.00
@ LT 1.11 0.98
7 LT 0.61 0.70
J_ryFB 0.74 1.00
N_Ed [kN] 68.0 68.0
@ yFB 0.87 1.14
7_yFB 0.76 0.59
Exertion 0.71 0.67




Check joints between purlins:
IM_S| «yM2 N_Ed « yM2

Exertion = o r bRk v hjz ¥ avFoRk 10
Situation S1
Section Z 200x55x3
F_bRk [kN] 37.8
M_S [kNm] -1.84
NEd [kN] 68.0
Exertion 0.71

Bracing of Z-roof purlin

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

from roof: R1 = sin(a_roof)*Rg
gq'Ed , | R1 =6.23kN
f_hot ! = » from profile: R2 = Rg_slope*k_gh
| R2 = 2.39kN
! adjust value  poa = 0.5*R2 <=> a_roof > atan(1/10)
| from profile:
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:
- @4.8: F_4.8_sRd =3.33kNhpA2 = 2.7kN - @6.3: F_6.3_sRd =6.24kNhpA2 = 5.0kN

Overlap screw for use in ridge connection (@4.8):
d_oscr =4.8mm t_ridgeplat = 0.5mm ultimate strength ridge plate: f_urp = 330N/mm2
a_oscr = 3.2%(t_ridgeplat/d_oscr) = 1.03 F_oscr_bRd1 = (a_oscr*f_urp*d_oscr*t_ridgeplat)hAz2= 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  (@6.3):
d_dscr = 6.3mm dw_dscr = 19.0mm thickness of z-support = 3.0mm thickness of plate t_bra = 0.58mm
a =3.2=(t_bra/d_dscr) = 0.974 a_1 =min(a, 2.1) = 0.974 a2 = (2.1-a_1)*(t_1/t_bra-1)/(2.5-1)+a_1 = 4.08
t braz1lmm =>0_g=2.1 a_qq=(a_g-o_1)*(t_1/t bra-1)/(2.5-1)+a_1 = 0.97
t bra<t 1<25*% bra => a_dscrEN =a_qq F_dscr_brdEN = (a_dscrEN*f_u*d_dscr*t_bra)/yM2 = 4.83kN FplabRd:
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 = Om
P_Rd_ridge = LW _ridge*F_oscr_bRd/0.3m = 0.00kN
Number of braces needed for each half of the roof: (FIRST CHOICE) | i}
Design resistance for one brace 38x1.5 mm fastened with platescrew: (@¢.3):
N_B = max{1, ceil[(|P_roof|-P_Rd_ridge)/F_dscr_brd]} N. B =7
If using C-profile: i '

d_dscr = 6.3mm dw_dscr = 19.0mm thickness of c-profile = 2.0mm thickness of plate t_rp = 0.58mm
a=3.2(t_rp/d_dscr) = 0.974 a_1=min(a, 2.1) = 0.974 a2 = (2.1-a_1)*(t_1/t_rp-1)/(2.5-1)+a_1 = 2.793
trp<lmm =>a_q=a_1 a_qq=(a_g-o_1)*(t_1/t rp-1)/(2.5-1)+a_1 = 0.974 futp=0.390kN/mm2
t 1=225% rp and t_rp<1mm => a_dscrEN=a_1 F_dscr_brdEN = (a_dscrEN*futp*d_dscr*t_rp)/yM2 = 1.12kN
F_dscr_brd = min(F_6.3_sRd, F_dscr_brdEN) = 1.12kN
Design resistance for one C-profile (t22mm):
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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MORE THAN STEEL BUILDINGS

Im

Cast konstrukce: RA1 Pazdik sténa

Poznamky:
Pazdik v podélné sténé. Zatézovaci Sirka pazdiku Lw=1.5m.

AVA
Vav

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval:
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman

Kontroloval:
Stanislav T6th

Norma
CSNEN
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Geometry of the purlin.

Profiles used in the construction.

Nodes Bars section length = weight Iz
No. | x[m] type start  end section len.[m] [m] [kg/m] [mm4]
1 0.00 | sup. 1 4 Z 150x46x3 5.71 Z 150x46x3 16.2 6.3 4.883 E17
2 451 | - 4 5 Z 150x46x2 5.70 Z 150x46x2 28.5 4.2 2.994 E17
3 5.11 | sup. 5 7 Z 150x46x3 1.20 av.weight = 4.97 [kg/m]
4 571 |- 7 8 Z 150x46x2 5.70 av.weight = 5.18 [kg/m] (inc.overlaps)
5 11.41 | - 8 10 Z 150x46x3 1.20
6 12.01 sup. 10 11 Z 150x46x2 5.70
7 12.61 | - 11 13 Z 150x46x3 1.20
8 18.31 | - 13 14 Z 150x46x2 5.70
9 18.91 sup. 14 16 Z 150x46x3 1.20
10 1951 |- 16 17 Z 150x46x2 5.70
11 | 25.21 |- 17 20 Z 150x46x3 5.71
12 25.81 sup.
13 1 26.41 | -
14 3211 |-
15 32.71 sup.
16 3331 |-
17 1 39.01 |-
18 39.61 sup.
19 | 40.21 |-
20 44.73 sup.
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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(1) @ val.[kPa]
Selfw. (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(1) @ vilkPa] | 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)
(104)=-0.451 x1.5
(301)=-1.136 x1.5
i i i i A
cc=1600mm
(202).
(201)=0.592 x1.5
(105)=0.301 x1.5
(300)=1.200 x1.5
4 i i i i
(104)=-0.451 x1
(301)=-1.136 x1
4 i i i 2

592
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Control of purlin Z-150 according to EN 1993-1-3 N

B

Global values: all measures in mm Ac —_ | _—

t.rp =0.58 thickness wall plate hw.rp =45  height wall plate Ls
yMO=1  yMi=1  yM2=1.25 |

Stresses on roof purlin gedg = max gravity load (case 1); gedu = max uplift load (case 2)

Situation B1 B2

Section Z 150x46x3 | Z 150x46x2

cc_pur.Jmm] | 1600 1600

gedg [kN/m]  2.38 2.38

gedu [kN/m]  3.14 2.25

Ls [m] 5.11 6.90

Gable Yes No

NEd g/u [kN] 0.00/0.00 0.00/0.00

Sections' dimensions

L’f . Z150x46x2 Z 150x46x3

— o~ MyRk =807 kNm MyRK =1279  kNm

VbhRk =47.57 kN VbhRk =89.11 kN

h RWRk =30.46 kN RWRK = 59.67/50.8 kN
Wyeff = 2.305 E04 mm3 Wyeff = 3.655 E04 mm3
N ly = 1.799 E06 mm4 ly = 2.687 E06 mm4
At IT = 7.263 E02 mm4 IT =248 E03 mm4
I = 1.125 E09 mm6 I =1.83E09 mm6

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

aukd hC*t*(bCZ-I-Z*bC*CC—Z*CCZ%)
kho = €/ k_hu =k _h0O-ab/hc; q_hEdu = qEdu*k_hu
Z 150x46x2 IV 7 150x46x3
ab =27.6 mm ab =29.2 mm
k hO =0.139 - k h0O =0.142 -
k hu =-0.048 - k hu =-0.056 -
k.h.u=k.h.0—a.b /h 9_hEdu=-0.11 KN/m g_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: |_effTP46_t = 125,401 mm4/m C_DC_t = 6*E*|_effTP46_t/cc_pur

compression in upper flange: |_effTP46_c = 130,984 mm4/m C_DC_c = 6*E*|_effTP46_c/cc_pur

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

for uplift load pinin 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/Imm/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_tJ*-1 <=> pin in every trough
C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_tJ]*-1 <=> pin in alternate trough

Ext?
For uplift load EN 1993-1-3: 10.1.5.1(4): b_mod_u =| 2*a_b+b <=>q_hEd u<0K_Bu =

ab <=> Else
q.Ed

Situation Bl B2
b_mod_u [mm] 104.4 101.2
K_Bu [N/mm2] 0.272 0.082
1/K_Bu [mm2/N] @ 3.674 12.245
k_h*e.Ed | C_Dccl50_u [kN] 0.377 0.377
- C_Dcc300_u [KN] 0.247 0.247

4+ (1 —=v2)*h?2+(h+ b_mod_u)
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Lateral spring stiffnes per unit length:

pin in every trough: 1 h2
K uce150 = (K_Bu * ¢_Dccl50_u
Situation B1 B2
K_ucc150 [N/mm2] | 0.0158 0.0139
K_ucc300 [N/mm2] | 0.0105 0.0097

Gross properties of the free flange EN 1993-1-3: 10.1.4.1

&
=

Z 150x46x2
t =20

e Jvin _
==~ | _zf1 =70,968

W_zf1 = 1,965.9

=19.87

i zfl

mm
mm4
mm3
kmm

-1 pin in alternate trough: 1 h2
) Kuces00 = (K_Bu * Dec300u
Z 150x46x3
t =3.0 mm
|_zf1 =113,474 mm4
W_zf1 =3,21104 mm3
i zfl =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):

K_ucc300  L_sp*

‘ Situation

Bl

B2 \

Rorp =

m* * E x [_zf1

Rp[]

3.10

15.09 \

Correction factor K_R and initial moment MO_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1

M_OfzED =| 1*|q_hEd_u|*L_s"2 /24 <=> no gable
9*|q_hEd_u|*L_s"2 /128 <=> gable

M_fzED = k_Rm * M_OfzED

Situation Bl(gable) B2
M_0fzEd [Nm] 325.14 213.43
K_Rm [-] 0.42 0.20
M_fzEd [Nm] @ 135.72 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.

K Rm =

(1-0.0125*R_rp)/(1+0.198*R_rp) <=> no gable

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

Exertion = {[M_yEd*A70 /IMyRk + R_Ed*As7 /IRWRK]}/1.25 < 1

Situation Al A2

Section Z 150x46x3 Z 150x46x3
Sup.width [m] 0.2 0.1

M_yEd [kNm] 10.12 10.12
M_yRk [kKNm] 12.79 12.79

R_Ed [kN] 16.62 16.62
R_wRk [kN] 59.67 50.84
Exertion 0.86 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]*yAs7 /f_ yb <1

Situation Al-gravity A2-gravity
M_yEd [kNm] 10.12 10.12
Wyeff [mm3] 3.655 E04 3.655 E04
N_Ed [kN] 0.0 0.0

Aeff [mm2] 700.6 700.6
Exertion 0.79 0.79

Bending moment and shear force:

Relation = 2*V_Ed*yM0 /VbhRk <=1

Situation Al-uplift A2-uplift
V_Ed [kN] 8.40 8.40
VbhRk [kN] 89.11 89.11
Relation 0.19 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/Aeffla0 If_yb<=1

Situation Cl-gravity
Section Z 150x46x2
M_Ls [kNm] 5.60

Wyeff [mm3] 2.305 EO4
Aeff [mm2] 375.2
N_Ed [kN] 0.00
Exertion 0.69

Combined bending moment and compression force in span

Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*yaz7 /f yb<1

Situation B1 B2

Section Z 150x46x3  Z 150x46x2
M_yEd [kNm] 3.90 458

Wyeff [mm3] 3.655 E04 2.305 EO4
N_Ed [kN] 0.0 0.0

Aeff [mm2] 700.6 375.2
Exertion 0.31 0.57

Stresses due to Uplift load:
Coefficients from table 10.2b:

Non-dim. slenderness: E
1= j; A 1=769gable <=> g [=0.515 1 2=1260 1. 3=0868 n 4=-0242
nogable<=> y 1=0306 n2=0232 1 3=0.742 1 4=-0279
Lfz=n1xL_spx(1+n_2xRrp"3)""
L fz
izflxA1
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
o LT=0.34 % rLT=04 B =075 ¢ LT=0.5*[1+o LT*( rfz-h, rLT)y+p*)2 |

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

Relative slenderness for flexural buckling of free flange: Arfz=

1 1
LT = min 1
A (qb_LT +JP_LT2 + B+ Arfz? ,1_er2)
Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

i _ I yire __ L_sp Aef f L S T2 xExl_yrc
Ly = \f Agrc )._T'yFB - iy * Agrc * A N_CTy - L_sp?
¢_YFB =0.5=*[1+ a_yFB » (A_ryFB — 0.2) + A_ryFB?]

Reduction factor for span:

. 1
AL YF B = min (¢>_yFB+ & _VFBZ—2A_ryFB2’ 1)

Single protile in span uplift load:
M yM1
1 M.yEd 1 . N_Ed) L YML M Eal*y 1.0
X_ LT W_yeff min(y_LT,x_yFB) Aeff f_yb W_zf1xf_yb

Exertion = (

Situation B1 B2
Section Z 150x46x3  Z 150x46x2
L_sp[m] 5.11 6.90
M_yEd [kNm] 5.48 4.09
M_fzEd [Nm] 135.72 43.42
L_fz [m] 1.84 1.59
J_rfz 1.18 1.04
@ LT 1.15 1.02
7 LT 0.59 0.67
J_ryFB 1.07 1.29
N_Ed [kN] 0.0 0.0
@ yFB 1.22 1.52
7_yFB 0.55 0.43
Exertion 0.85 0.82




Check joints between purlins:

Exertion = M5 72 N_Eg-+ o2 < 1.0
4% F_bRk xh/2 4« F_bRk )

Situation S1 S2 S3

Section Z 150x46x3 | Z 150x46x2 | Z 150x46x2
F_bRK [KN] 37.8 25.2 25.2

M_S [KNm] -4.79 5.01 -5.60

NEd [kN] 0.0 0.0 0.0
Exertion 0.53 0.83 0.93
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Cast konstrukce: RA2 Pazdik Stit
Poznamky:
Pazdik ve Stitu. ZatéZovaci Sirka pazdiku Lw=1.5m.

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
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Geometry of the purlin.

Profiles used in the construction.

Nodes Bars section length = weight Iz
No. | x[m] type start  end section len.[m] [m] [kg/m] [mm4]
1 0.00 | sup. 1 2 Z 150x46x2 3.60 Z 150x46x2 7.2 4.2 2.994 E17
2 3.60 - 2 4 Z 150x46x3 1.20 Z 150x46x3 24 6.3 4.883 E17
3 4.20 | sup. 4 5 Z 150x46x1.5 | 4.50 Z 150x46x1.5 | 4.5 3.2 2.198 E17
4 480 @ - 5 7 Z 150x46x3 1.20 av.weight = 4.23 [kg/m]
5 9.30 |- 7 8 Z 150x46x2 3.60 av.weight = 4.42 [kg/m] (inc.overlaps)
6 9.90  sup.
7 10.50 -
8 14.10 ' sup.
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Bending moment, shear force, displacement and support reactions in purlin

) /[\\ | ~
35 /. 13.4\ % 13.4\ 35
0 !-5.0 - -14.8 / -14.8 50
) 2 / XDQ

7150x2 7150x3 7150x1.5 7150%5 . 7150x2

3.7 MM 0.2 3.7
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Loads applied to the purlin

Distributed loads

name (no.) f1(}) @ f2(1) @ val.[kPa]

Selfw. (101) O 0 -

roof 1.35 1 0

extra 1.35 0 0

snow 15 0 0

windSuc (300)] O 15 0.75

windPre (301) 1.5 0 -0.71

windIntS (105) 1.5 0 -0.282

windIntP (106)] O 15 0.188

Trapezoidal loads

name (no.) f1(}) @ f2(1) @ vilkPa] | v2[kPa] = L[m] | x[m]
LA (201) O 15 0.370 0.370 4.30 0
RB (202) 0O 15 0.370 0.370 430 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)

(104)=-0.451 x1.5
(301)=-1.136 x1.5
A A 2

cc=1600mm
(202)=0.592 x1.5
(201)=0.592 x1.5
(105)=0.301 x1.5
(300)=1.200 x1.5
A A 2
(105)=0.301 x1
(104)=-0.451 x1
(301)=-1.136 x1
A A 2
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Control of purlin Z-150 according to EN 1993-1-3

AN

B

Global values: all measures in mm a

c ~—_ 1 —

Ls

t.rp =0.58 thickness wall plate hw.rp =45  height wall plate
yMO=1 yMI=1 yM2=1.25

Stresses on roof purlin gedg = max gravity load (case 1); gedu = max uplift load (case 2)

Situation B1 B2

Section Z 150x46x2 | Z 150x46x1.5

cc_pur.Jmm] | 1600 1600

gedg [kN/m]  2.38 2.38

gedu [kN/m]  3.14 2.25

Ls [m] 4.20 5.70

Gable Yes No

NEd g/u [kN] 0.00/0.00 0.00/0.00

Sections' dimensions
b

B . Z150x46x15 Z 150x46x2

—  —=o~ MyRk =576 kNm MyRk = 8.07 kNm

VbhRk =26.76 kN VbhRk =47.57 kN

h RWRK =19.17 kN RWRK =3046 kN
Wyeff =1.647 EO4 mm3 Wyeff =2.305 E04 mm3
N ly = 1.357 E06 mm4 ly = 1.799 E06 mm4
At T = 3.057 E02 mm4 IT = 7.263 E02 mm4
I = 8.281 EO8 mm6 I = 1.125 EO9 mm6

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

ALEd
4 hc*t*(bcz+2>»<bC>»<cc—2*ccZE
kh0 =
4*ly
Z 150x46x1.5 Z 150x46x2
ab =26.8 mm ab =27.6 mm
k hO =0137 - k hO =0139 -
k hu =-0043 - k hu =-0.048 -
k.h.u=k.h.0—g.b /b 9_hEdu=-0.10 kN/m g_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

Z 150x46x3

MyRk =12.79 kNm
VbhRk =89.11 kN
RwRk =159.67 kN
Wyeff = 3.655 E0O4 mm3
ly =2.687 EO6 mm4
IT =248 EO03 mm4
o =1.83E09 mm6

hc) k_hu = k_h0-ab/hc; q_hEdu = gEdu*k_hu

Rotational stiffness corresponding to flexural stiffness of sheeting EN 1993-1-3: 10.1.5.2 (4):

tension in upper flange: |_effTP46_t = 125,401 mm4/m

compression in upper flange: |_effTP46_c = 130,984 mm4/m

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

for uplift load
C_DAcc150 u = C_100cc150_u*(b/Imm/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_tJ*-1 <=> pin in every trough
C_Dcc300_u = [1/C_DAcc300_u+1/C_DC_tJ]*-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<0K_Bu =

C_DC_t = 6*E*|_effTP46_t/cc_pur
C_DC_c = 6*E*|_effTP46_c/cc_pur

0.687

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

E=t3

4 %
ab <=> Else
q.Ed ED
Situation B1 B2
" b_mod_u [mm] 101.2 99.6
i K_Bu[N/mm2]  0.082 0.035
i 1/K_Bu[mm2/N] 12.245  28.840
—~4 ikn*gEd C_Dccl50_u [kN] 0.377 0.377
et C_Dcc300_u [kN] | 0.247 0.247

(1 —v2)* h?+ (h+ b_mod_u)
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Lateral spring stiffnes per unit length:

pin in every trough: 1 h2 -1 pin in alternate trough: 1 h2
K_ucc150 = c300 =
e (K_Bu * c_DcclSO_u) Kuces0o (K_Bu e Dec300 u
Situation B1 B2
K_uccl50 [N/mm2] | 0.0139 0.0113
K_ucc300 [N/mm2] | 0.0097 0.0083
Gross properties of the free flange EN 1993-1-3: 10.1.4.1
0 Z 150x46x1.5 Z 150x46x2
Ly =t =15 mm t =20 mm
b
= —,J /on |_zfl =52,456 mm4 |_zfl1 =70,968 mm4
W_zfl =1,4546 mm3 W_zfl1 =1,9659 mm3
i zfl =19.76 kmm i zfl =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):
K ucc300 % L 5p4' ‘ Situation B1 B2 ‘
Rorp=— —
_p T % E * Lzf1 \ R_rp [] 2.07 8.19 \
Correction factor K_R and initial moment MO_fzEd acc. to table 10.1 EN 1993-1-3: 10.1.4.1
M_OfzED =| 1*|q_hEd_u|*L_s"2 /24 <=>nogable k Rm= (1-0.0125*R_rp)/(1+0.198*R_rp) <=> no gable
9*|q_hEd_u|*L_s"2 /128 <=> gable (1-0.0141*R_rp)/(1+0.416*R_rp) <=> gable
M_fzED = k_Rm * M_OfzED
Situation Bl(gable) B2
M_0fzEd [Nm] 186.08 131.26
K_Rm [-] 0.52 0.34
M_fzEd [Nm]  97.02 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*A70 /IMyRk + R_Ed*As7 /IRWRK]}/1.25 < 1

Situation Al

Section Z 150x46x3
Sup.width [m] 0.2

M_yEd [kNm] 6.67
M_yRk [kKNm] 12.79

R_Ed [kN] 13.37
R_wRk [kN] 59.67
Exertion 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]*yAs7 /f_ yb <1

Situation Al-uplift
M_yEd [kNm] 6.88
Wyeff [mm3] 3.655 E04
N_Ed [kN] 0.0

Aeff [mm2] 700.6
Exertion 0.54

Bending moment and shear force:
Relation = 2*V_Ed*yM0 /VbhRk <=1

Situation Al-uplift
V_Ed [kN] 8.23
VbhRk [kN] 89.11
Relation 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/Aeffla0 If_yb<=1

Situation Cl-gravity C2-uplift
Section Z 150x46x2 | Z 150x46x1.5
M_Ls [kNm] 3.15 3.43

Wyeff [mm3] 2.305 EO4 1.647 EO4
Aeff [mm2] 375.2 239.7

N_Ed [kN] 0.00 0.00

Exertion 0.39 0.60

Combined bending moment and compression force in span

Exertion = [M_yEd/Wyeff + N_Ed/Aeff]*yaz7 /f yb<1

Situation B1 B2

Section Z 150x46x2 | Z 150x46x1.5
M_yEd [kNm] 2.44 3.00

Wyeff [mm3] 2.305 EO4 1.647 EO4
N_Ed [kN] 0.0 0.0

Aeff [mm2] 375.2 239.7
Exertion 0.30 0.52

Stresses due to Uplift load:
Coefficients from table 10.2b:

Non-dim. slenderness: E
1= \/; A 1=769gable <=> g [=0.515 1 2=1260 1. 3=0868 n 4=-0242
nogable<=> y 1=0306 n2=0232 1 3=0.742 1 4=-0279
Lfz=n1xL_spx(1+n_2xRrp"3)""
L fz
izflxA1
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
o LT=0.34 % rLT=04 B =075 ¢ LT=0.5*[1+o LT*( rfz-h, rLT)y+p*)2 |

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

Relative slenderness for flexural buckling of free flange: Arfz=

1 1
LT = min 1
A (qb_LT +JP_LT2 + B+ Arfz? ,1_er2)
Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1:

i _ I yire __ L_sp Aef f L S T2 xExl_yrc
Ly = \f Agrc )._T'yFB - iy * Agrc * A N_C7y - L_sp?
¢_YFB =0.5=*[1+ a_yFB » (A_ryFB — 0.2) + A_ryFB?]

Reduction factor for span:

. 1
AL YF B = min (¢>_yFB+ & _VFBZ—2A_ryFB2’ 1)

Single protile in span uplift load:
M yM1
1 MyEd 1 . N_Ed) L YM1 M Eal*y 1.0
X_ LT W_yeff min(y_LT,x_yFB) Aeff f_yb W_zf1xf_yb

Exertion = (

Situation B1 B2
Section Z 150x46x2 | Z 150x46x1.5
L_sp[m] 4.20 5.70
M_yEd [kNm] 3.91 2.27
M_fzEd [Nm] 97.02 44.93
L_fz [m] 1.61 1.42
J_rfz 1.05 0.93
@ LT 1.03 0.92
7 LT 0.67 0.74
J_ryFB 0.79 0.98
N_Ed [kN] 0.0 0.0
@ yFB 0.91 1.12
7_yFB 0.73 0.61
Exertion 0.87 0.62




Check joints between purlins:

Exertion = M5 72 N_Eg-+ o2 < 1.0

4% F_bRk xh/2 4« F_bRk )

Situation S1 S2

Section Z 150x46x2 | Z 150x46x1.5

F_bRK [KN] 25.2 18.9

M_S [KNm] -3.15 3.43

NEd [kN] 0.0 0.0

Exertion 0.52 0.76
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LLENTAR

[—group—1

2022 2022

Author:

Llentab AB Sweden

Autodesk Robot Structural Analysis Professional

File: CZ1621 GA (Recovered).RTD
Project: CZ1621 GA (Recovered)

View - Cases: 101 (Self weight frame)

fx

— C 250x100x4
—— CC 250x100x4
— CC 250x100x5
— PL 1x42x4

View - Cases: 101 (Self weight frame) 1

64

66

£

Combinations

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

L . Combi
Combinations Name Analysis type | nation | 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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“'Egnmn Autodesk Robot Structural Analysis Professional
2022 2022
Author: File: CZ1621 GA (Recovered).RTD
Llentab AB Sweden Project: CZ1621 GA (Recovered)
. . Combi

Combinations Name Analysis type |pnation | 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. Combinatf ~ ULS snow!

91 SLS Characterist Nonlin. Combinat ULS snow

92 SLS Characterist Nonlin. Combinat, ~ ULS snow!

93 SLS CharacteristNonlin. Combinatl ___ULS snow

Combinations Definition

10 (101+102+104)*1.35+(201+202)*1.50
1 (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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LENTAB , ,
—group—] 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)

FZ=2x0.16x1.5

N
@X Cases: 102 (Self weight roof)
View - Cases: 104 (Inst load roof)
FZ=2*0.1*1.5
[Fz=-0.30 ﬂz_ FZ=-0.30
'
;
\l\l\l
8 é 3 a
N
@X Cases: 104 (Inst load roof)
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Textová bublina
FZ=2*0.1*1.5

kamilpat
Textová bublina
FZ=2x0.16x1.5
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LENTAB , ,
—group—] 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)

FZ=2x1.2x1.5

N

@X Cases: 201 (Snow Load left)
View - Cases: 202 (Snow Load right)
.
\l\l\l
8 é 3 a

N

@X Cases: 202 (Snow Load right)
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Textová bublina
FZ=2x1.2x1.5
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LENTAB , ,
—group—] 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)

0GR

et (e
=0

1 FZ
(Fz=20% FZ=1.

18

FZ=0.82 | =
Fz=1.18

1.18
4 11 kN/m
L kN
@X Cases: 300 (Wind Load Cpe max)
View - Cases: 301 (Wind Load Cpe min)
\ DX§2=OZ-621]
pX=1.18 | pX=0.61]
X=1.18 X=0.61
4 d 11 kN/m
L kN
@X Cases: 301 (Wind Load Cpe min)
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LLENTAR , ,
—group—] 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)

F
pX=2.24
- X=2.24
s 11 kN/m
L kN
@X Cases: 310 (Wind Gabel Cpe max)
View - Cases: 320 (Int. Wind Cpi max)
[Fz=0.88 Q:Fz:_o F7=-0.88 |
FZ=-0.88
| Fz=-0.88 |
FZ=-0.88
FZ=-0.80
z §x=-0.56
pX=0.56 L pX=-0.56
X=0.56 1 pX=-0.56
4 d a 11 kN/m
L kN
@X Cases: 320 (Int. Wind Cpi max)
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2022 2022

Author:

Llentab AB Sweden

Autodesk Robot Structural Analysis Professional

File: CZ1621 GA (Recovered).RTD
Project: CZ1621 GA (Recovered)

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

T
FZ=0.39 5 |

£

{1 kNim
b kN
Cases: 321 (Int. Wind Cpi min)

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

— My 5kNm
Max=18.56
Min=-18.58

Cases: 10 11 20 30t032 40to42 50 80to84 90t093
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LENTAB , ,
—group—] 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 90to093

——Fz 10kN
-12. . . 0. Max=18.30
E—] 1 ) Min=-12.70
f@x Cases: 10 11 20 30t032 40to42 50 80to84 90t093
View - Deformation; Cases: 90to93
8! 5 dlim=6000/250=24mm
B s/  VYHOVUJE
6 5
5 5
6
74 5
Dis 5mm
. 2 Max=7
ﬁx Cases: 90t093
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Psací stroj
dlim=6000/250=24mm
VYHOVUJE


Gablebeam Single

Corofile lh=250mm| |b=100mm| [c=36mm| [t=4mm| |ymo=1.0] |ymi=10
Stresses and global geometry: o = 420L = 480L N¢rk = 630.1kN
Buckling lengths: mm? mm? Mycrk = 62.6kN-m
Length L r:= 1L| Distance flange bracings - LTB
. , innerflange in compression
Ly = 1L| Flexural buckling axis y-y Lr:=1L Torsional budkling
L, =1L Flexural buckling axis z-z
= | |
. =~
stresses: = = B
Mgg1 == 8-kKN-m a ;2 3
= + S _
||\/|Ed_2 = —17-kN-m| = £
~ | =
A
Moment_dis := "B" | The momentis distributed according to frame
modelling like shown in figure:

AMg shift = AeN'Neg  AMg ghist = —0.09kN-m

MzEqd = |A'V|z.shift| + Mgq,

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

Design buckling resistance for buckling mode -flexural buckling-: y-y
A =7025 Iryra(ly) =06 Ngyc(ly)=1776kN  ayrg =034  ¢yra(Ly) = 0.74 1yra(Ly) = 0.84

Np rky.ra(Ly) = 528.8kN Np ray.rs(Ly) = 528.8kN

Design buckling resistance for buckling mode -flexural buckling-: z-z
A =7025 Arzr(ly) =155 Neoc(ly)=260.9kN  a,pg =034  ¢,pp(Ly) = 1.94 %2r8(Lg) = 0.32

Np rk2.re(Ls) = 203.55kN Np razra(Ls) = 203.55kN

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

kr_TF(LT, Ly) =162 xrp=034 ¢TF(LT’ Ly) =205 XTF(LTa '—y) =03 Nb,Rd.TF(LT, Ly) = 190.18kN
Np gite(Lr, Ly) = 190.18 kN

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

My max.c = max(| MEd.1| > | MEd.2|) My max.c = 17kN-m
Moment at quarter point of unbraced segment X 4= 02511 My aa = My.Ed.ccbatt_A(X1_4) My aa = 1.75kN-m
Moment at centerline of unbraced segment: X 2= 05L T My ga = My.Ed.ccbatt_A(Xl_Z) My ga = —4.5kN-m
Moment at 3/4-point of unbraced segment: X3 4:=0.75L 1 My ca = My.Ed.ccbatt_A(X3_4) My ca = -10.75kN-m
o 12.5-My max.c Yo.or = (YM ¥ e1c.rc)'—1 Zoor = 0-mm (coord. shear centre)
bA =
25:My maxc + 3-|My.aa| + 4 |Myga| +3-|Mycal - > 5 _ _
, fo == \/|y +1i, + Yoo + Zoor Polar radius of gyration about
n -E N shear center
Cezi=——— Ce7 = 132.02—2 2 ¢
11 mm 1 e N
LT o= 1 Gl + 2| o1=12847——
i, Ag~r02 LT2 mm?
Elastic critical moment for singly-symmetric sections, bending
ahniit tha avic nf ummatns Mecrc A= CpaToAg+/Cez OT Mecrc A= 73.1kN-m
CZ1621 C250 C-EN_GABLEBEAM ver_1-3.mcd LLENTAB AB - ver. 1.3 27 -29
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MU UL U wus U sy ey

N N =
b=100mm h=250mm c¢=36mm t=4mm fyo = 420 — f, = 480 — ¥mo = 1.00
Relative A Wetty1 Ty if M >0 Imperfect n;n:o I.to et = 100
. = - mperfection factor o rel.
slendemess: LT.CA Meerc A eorCA Aitc A=10.93  buckingcurveb: aLTc:= 0.34

0.2 if Me.cr.C_A =0

2 . 1
bLrc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + }‘rLT.C_A:|XLT.C_A = min > 2,1 xLtc A= 0.65
dtcat \/¢LT.C_A - MLTC A
M -8 q
For moment distribution accord. to modell B: Aed.Mm = m My i(xi) = ELM ~(L~xi - xiz)
: 5 : 5
L
; L
Moment at quater point of LT .
unbraced segment: 1.4°= T if Lr=05L X 4=118m My.i(xl_4) = 6kN-m My ag = My.i(xl_4)
M = 6kN-m
L-Lt 1 . VA8
+ —-L 1 otherwise
2 4
2T
Momentatcenteriineof Xy o := if Lir=05L X 2 =2.35m Myj(x; o) =8kN-m  M,gg:= Myj(x; )
unbraced segment: - - - -
M = 8kN-m
L-Lr 1 _ 88
+ —-L 1 otherwise
2 2
Moment at 3/4-point of 3Lt _
unbraced segment: X3 4= if Lr=05L X3 4= 3.53m My.i(x3_4) =6kN-m My.CB = My.i(x3_4)
L- LLT 3 . MleB = 6KkN-m
+ —-L 1 otherwise
2 4
12.5:(|Mgq.] )
Cog :

" 25([Megy|) + 3-Myap + 4-Mygp + 3 My c

Elastic critical moment for singly-symmetric sections, bending
about the axis of symmetry: Mecrc B = CopToAgy0ez 0T Mecrc g = 38.3kN-m

Relative Wetry.1-fyp
A =] |— if M >0
slenderness: “rLT.C_B Mecrc ecrCB AMitc =128
0.2 if Me.cr.C_B =0
2 . 1
dtcp=05]1+ OLLT.C'(MLT.C_B - 0-2) + ArLTCc_B | XLT.C_B = MIN ,1 _ 044
2 2 XLTc =V

drcp=15 dLtc B+ \/¢LT.C_B - MLTC B
Moment distribution: Moment_dis = "B" xLT= |xLtc a if Moment dis = "A"

ALT = 0.44
xLt.c g if Moment_dis = "B"

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors ky, and k,, 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 = "B"

Mgq.2

= if |M > M = -0.47 Meg2
YA Meg [Meoa| = [Meoz| - ¥moa el rvem if |Mega| 2 [Megs| — @n2=0
MEd.l A 1Um.B = O .
v if |MEd.1| < |MEd.2| 0 otherwise
Ed
Mgg1
Ymp =10 Qg = if [Meg1| < |Meq| — os2=—-047
Mgq.2
Ymdz =0 apo;=0 .
0 otherwise
CZ1621 C250 C-EN_GABLEBEAM_ver_1-3.mcd LLENTAB AB - ver. 1.3 28 - 29
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N ypo=1.00

N
b =100mm h=250mm c=36mm t=4mm fyp =420—— f,=480——
mm? mm? Ym1 = 1.00
Cry2.a = Max(0.6 + 0.4y g 2.04) Cryya= 041 Cryopsi= |max (02 + 08-055),04] if 0<ag, <1
C = 0.48
Cry.28h= 095+ 0.05ap, Cryopn=095 max{ (0.1 - 0.8-015,),0.4] if —1 < 05 <0 my.2.8.5
Cry28:= |Cmy2en if |Meg1| = [Mego| Cryop =048
. C = 0.95 + 0.05- C = 0.95
Cmy2ps Otherwise mz.2 - ®h2z  “mz2
C = |C if Moment_dis = "A"
my-2 my-2A - Cmy2=048  Cpit2:= Cmyo Crmit2 =048
Cmy.2p if Moment_dis = "B"
Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2
NEgYm1 NEgYm1
Nypi=——————  n=003 Np=———6/60o— n,,=009
1yra(Ly) Ne Rk %28(L2) Ne R
Kyy = min| Crny2(1 + 0.6 Ay ra(Ly) Ny2). Cony 2 (1 + 0.6:05) ] kyy = 0.48
0.05- A, prl L 0.05
Ky := max| 1 — AW.Z, -,y k,y = 0.98
CriT2 — 0.25 CriT2 — 0.25
Ky = min[ Copy p+(1 + 0.6y 5 ¢5(Ly) M2) . Cz.2(1 + 0.6m;.5) | k,, = 1 Kyz = kg
Combined bending an axial NEeg-Ymo N max(|Meq.1| - [Med2| )-7mo N |M,.£4] Ym0 a3 <10
compression EN 1993-1-3: 6.1.9 (1): N, ri Myeri M, ri
Axial compression EN 1993-1-1: 6.3.1: - Ed YM1 009 <10
with relevant buckling mode: mm(Xy.FB('—y)aXz.FB(Lz) 5 XTF(LTa I—y))'Nc.Rk
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Ngg: max| |M , M . M .
Evading in y-y: _ ETM + Ky (| Ed'1| | Ed'2|) i + @rm =0.34 <10
%yra(Ly) Ne Rk XLT Mycrk M Rk
Ngg: max| | M , M . M .
Evading in z-z Ed"YM1 4y (| Ed.1| | Ed.2|) Tm1 . | z.Ed| M1 070 <10
%28(L2) Ne R XLT Mycrk M; Rk
Shear force EN 1993-1-3: 6.1.10: VEegvYmr2 047 <1.0
Vih R - if not met, check formula below:
M_N_Vgc =0 <10
CZ1621 C250 C-EN_GABLEBEAM_ver_1-3.mcd LLENTAB AB - ver. 1.3 29 -29
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C. projektu: Projekt: Misto vyst.: - -
pro) Cz1621 ¢ Hala zator Y$ ' Lougky u Zatoru
I-I-EmnB Datum: 25.01.2022 Vypracoval: Kamil Patrman Kontroloval: Stanislav Téth
Filename: CZ1621 Loading.v1.19.191204.xIsm Vypoget dle: CSN

G. Stitové sloupy Al1/1, 8 D1/1, 8

Geometrie:

Zatizeni vétrem:

Zatézovaci Sitka sloupku L=
Rozpon L=

3.51

6.30 m

CSN EN 1991-1-4 ()

Kategorie terénu: Il. Oblasti s nizkou vegetaci jako je trdva nebo izolované prekazky (stromy, budovy)

Charakteristicka hodnota rychlosti vétru: vp,= 25.0 m/s
Maximalni dynamicky tiak g, (z)=  0.936  kN/m*
Soucinitel vnéjSiho tlaku (tlak) Cpe= 0.96 Soucinitel vnéjsiho tlaku (sani) Cpe= 1.50
Zatizeni vétrem (tlak) we= 0.90 kN/m* Zatizeni vétrem (sanf) we= 1.40 kN/m*
Normové zatiZzeni vétrem (tlak) q,= 3.15 kN/m Normové zatizeni vétrem (sani) q,= 4.93 kN/m
Soucinitel zatizeni g,,= 1.5 Soucinitel zatizeni g,,= 1.5
Vypoctové zatizeni vétrem (tlak) qq4= 4.73 kN/m Vypoctové zatizeni vétrem (sani) q4= 7.39 KkN/m
Charakteristika profilu:
Prufez profilem = Dvojity Profil= C250X4
Vyska profilu h= 250 mm Momentova Gnosnost M,= 60.48 kNm
Sitka profilu b= 100 mm Smykova Gnosnost V= 208.46 kN
,,,Y Tlouctka t= 4 mm Smyk v podpofe R,,= 85.15 kN
Mez kluzu oceli f,= 480 MPa Efekt. moment setrvaénosti l .= 18380000 mm4
Mez pevnosti oceli f,= 420 MPa Moment setrvacnosti I,= 19000000 mm4
Soucinitelé materialu:
Country = Czech
Unosnost prifezu yyo= 1.00
Unosnost pii vzpéru yy,= 1.00
Unosnost oslabeného prifezu yy,= 1.25
Deformace:
Limit deformace 1/ 250
Skute¢ny pomér 481

Kotveni do spodni stavby:

1) Kloubové kotveni

Vetknuté kotveni

2) Vetknuté kotveni

Piedbézné posouzeni:

Vetknuty sloup

Sani pro Cpe= 1.50 Tlak pro Cpe= 0.96
Ohybovy moment ve vetknuti
Msg=1/8..L% Msg,s= 36.66 kNm Msg,s= 23.46 kNm

PODMINKA VYHOVUJE
Ohybovy moment v poli

Msg=9/128.9.L* Msg,s= 20.62 kNm

PODMINKA VYHOVUJE
Podporové reakce
R=5/8.q.L

29.09 kN

Rsgs=
PODMINKA VYHOVUJE
Deformace

w = (.L4/185.E.ly

Winax = 5.43 mm

PODMINKA VYHOVUJE

PODMINKA VYHOVUJE

Msqs=  13.20  kNm
PODMINKA VYHOVUJE

18.62 kN

Rsas=
PODMINKA VYHOVUJE
Wiax = 3.48 mm

PODMINKA VYHOVUJE

My= 12096 kNm
My= 12096 kNm
Ry= 17030 kN

Wiy = 25.20 mm
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Double gable pillar

AL/, 8D1/1.8 lh=250mm| |b=100mm| [c=36mm| |t=4-mm| Ymo = 1.0
= . = . di be-

Aggi= 2A; Ay =3.952x 10°mm? Mot := 200-mm

w12 o
N ‘

N My, e = 2- My fy = 420— @ | o]
=2 L+ Agleg+ = | 1,,=3.26x 10"mm* mmey | y

2 Myycrk = 125.14kN-m \ A VA e

. f, = 480 —— ‘ t
le C: = 62. . u N
by = 21 Iy = 379 x 10" mmP"9e & Mycri = 62.57kN-m mm? . ‘z s
W,y = 2:W, W,y = 3.08 x 10°mm’ Necric = 2-Neri S
Woy et = 2:Wefty1 Wyyefr = 2.98x 10°mm” Nec i = 1260.25kN b pd )b
| | |
W,, = sz W,, = 2.17 x 10°mm° iyy = /l i,y =97.88mm i, = [—— i, =90.81mm
b+ — Agg Agg
2

It = 21589.33 mm?* torsion_plate_pillar = "NO™

Stresses, global geometry and buckling lengths:

7.

|MEd1 = l4~kN~m| Momenty-y — | — | |2
' = > o
|MEd.suc.1 = 21-kN~m| Momenty-y = = B = =
acting as suction o + = / = 1+
o = = =
= = = > _
|M =19 kN-m| Moment z-z = = & o
Ed.l.z = v = ] N =
\ + /2 NN
7 } 4 Y iy Z | .
Ngg == 15-kN i ’ ’ +
A B
=Numbers of
|VEd = 30-kN }> |ncross = 4| holesin ONEweb :
dy:= 12.5-mm |Moment_d|s ="B | ||\/|Ed_2 = 37-kN~m|
shift of neutral axis for Aey = -5.24mm

member in compression:

AM gt = Aen-NEgg AM ghift = —0.08KN-m , g4 := AM gpigt

Buckling lengths:

I

= 6.3-m Length of pillar = Distance between wall-Z-profile

1.0-L Flexural buckling axis y-y

Ly :
L, := ccyaiz| Flexural buckling axis z-z (= Distance between wall-Z-profile)

L 1:= CCpanz Distance flange bracings - LTB outer flange in compression for
wind acting as pressure

LT = 1.0-L Distance flange bracings - LTB inner flange in compression for
wind acting as suction

Lt := CCpayt Torsional buckling single C-profile between batiens.

CZ1621 Al C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11
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N N -
b=100mm h=250mm c=36mm t=4mm fp=420—— f,=480—— Ymo = 1.00

mm mm? Ymz1 = 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
VY. 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

E Ly |2-Ae 1 Imperfection factor o
A= a h1=170.25 Aryrpec = a mx_l AryFeec = 0.8 relating to bucking curve a ay =021
dyre = 0-5'|:1 + 0‘y'(kryFBcc - 0-2) + xryFBccz:| Xy.FBec := Min . .1
' > > ' 2_, 2" | Xy.FBec= 0.8
dyrs = 0.88 dyrB + \“)y.FB = Ary.FBec
Design buckling resistance for buckling mode Xy.FBec 2+ Pt Typ
-flexural buck"ng_: y-y Nb.Rd.y.FBcc = Nb.Rd.y.FBcc = 1003.9 kN
M1
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L, [2-Ae 1 Imperfection factor o
Ay =17025 MrzFBee = i, 2-A 7u_1 Mrzreee =086 yejating to bucking curve b a,:= 0.34
2 . 1
bzrg =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc := MIN 1 — 0.69
— 0098 2_ 5 2 Xz.FBce = Y-
bzFB bzrB +02FB r.z.FBcc
Design buckling resistance for buckling mode XzFBec 2+ Pt Typ
-flexural buck"ng_: 7-7 Nb.Rd.Z.FBCC - Nb.Rd.Z.FBCC = 865.1kN
M1

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 M, 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 approptiate c dculaion method can be used, here the proc edure given in
German ENV 1993-1-1AmexF.

I\/Ioment_dis ="B" Lt=63m kM.cr := 1.0 (hinged atends) kw.M.cr := 1.0 (nospecial wrap restraintsatends)

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

Med.2
= i >

VmdA: Meg it [Meqa 2 [Meas| Wmda = 0.38 Cip = min(l.88 — 140y mg.a + 0-52~\vmd_A2,2-7)

Meg1 Cia=142

if [Meqa| < |Meaz]
Meg
2 r 2 2 05
By Km.cr low (kM.cr' I—LT) G lpr
Mera = Cia: : —+ Mg a = 149.23kN-m
' ' 21k | 2 '
(KmerLi) wM.er)  zz " E-ly
For pillar with moment distribution according to picture "B": Cyg:=1.132
2 r 2 2 05
M c By ( KM.cr j loo N (kM.cr'LLT) Gyt
cr.B = LB ) o
M¢ g = 118.57kN-m
(kM.cr' LLT)2 kumer) 2z nz.E.|zz cr.B
Elastic critical moment for lateral-torsional buckling Mg == | Mg a if Moment_dis = "A" M = 119kN-m
based on gross cross sectional properties, taking into accountthe loading conditions, real ' -
moment distribution and lateral restraints for double C-section: M B if Moment_dis = "B"
Relative 2-Wetty.1-fyp 2
ondermness: MLT= [———— Au1=103 o 7=034 ¢ 1= 0.5-[1 +apr (AT -02) + erT] oL = 1.17
cr
Reduction buckling factor: | 1:= min L ,1 xLT = 0.58

2 2
o7+ \“)LT = AT

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

Desing buckling moment resistance double profile M _ XLT'Myy.ch M y—
based on effective section modulus Weg. b.Rd -~ " bRd = f& o]
CZ1621 A1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 2.8
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N N -
b=100mm h=250mm c=36mm t=4mm fyp = 420—  f, = 480— Ymo = 1.00

mm mm? ym1 = 1.00

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

2 2 ) 05
n -E-ly, Km.cr Ico_co N (kM.cr'LLT.suc) Gy
Iz

(kM.cr' I—LT.suc)2 kW-M.cr

Mersuc = Cip: ) Mer.sue = 118.57 KN-m
n -E-l,

Relative 2-Wey 1-fyp P
slenderness: “rLT.suc = jM— Mritsue = 103 dprsue = 0-5'|:1 oLt (erT.suc - 0-2) + erT.suc:| OLTsuc = 1.17
cr.suc
Reduction buckling factor: | 1 ,c := min L ,1 XLT.suc = 0.58

2 2
OLTsuc + \/¢LT.suc = MrLTosuc

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

Desing buckling moment resistance double profile _ XLT.suc'Myy.ch M _ 7256 kN
for wind acting as suction b.Rd.suc -~ L b.Rd.suc = /4. ‘m

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

ho
. . L M
bow imperfection: ey := — - T 7T 2
b Q
500 if(_—att < 70,"OK","Shorter-cc.bat"j = "OK" T’\ \'T‘ I
non-dimensional slenderness: A, = 70.25 Iz I ‘
Effective second moment of area of battened built-up member: A= Ag ‘area of one chord -+ | . 7‘
O |1
hy:=d+ 2-e; hy= 165.4mm distance centroids of chords Ieh := 1, : 1 of one chord Q | | |
O
— 2 i | L © [
| = 0.5-hy™ + 2-1, I builtup member . I.cC 7
lee 0 - Ach ch lpcc = Acci=—— Agc=69.37 ‘ o o ‘
2:Acy lo.cc —
EN 1993-1-1: table 6.8 nec:= |0 if Age = 150 9 7L S Ji
Efficiency factor: Hee= |z
Aec . [ D T
7 4 2 - —— | if 75<Xicc <150 cc: yf,f$ .Y
Icc = 3.26 x 10" mm 75 e
Lo
1.0 if Aec < 75 hé

4

legs == O.5~h02~Ach +2-pcelen leg = 3.26 % 10’ mm* effective I of built-up member

3
Shear stiffness EN 1993-1-1:6.4.3.1:(2) Lo tattNpatt” 1 of batten gy = Nyat = 6.3 Wmber of planes of lacings
b-= 12 chatt
9 effective critical force of built-up member:
24-E- 1, 2.1 E-lep <2E
= min , = 11525 kN B leff
Sv ) 21, ho O S Nerce = - N¢rcc = 1701.9kN
CCpatt -| 1 + : batt L,
Mpatt I CCpatt

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

_ Ngg€o + Mz gq
M, Eq1 = |MEd.1.z| momentwith secondorder M, g4 ¢ == M, gqc = 19.39 kN-m

. eflects Negvmi  Neavma
moment z-zwithout second order effects 1- -

Ncr.CC Sv

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

P N M, eq.c| -ho-Acy X
- > 8. Ed Ed.c| o AchXq
Xg= |1 i d=8mm . TEd, [Megoc] Nep g = 104.7kN
0 otherwise fee 2-legs
CZ1621 Al C-EN_GABLEPILLAR-DOUBLE_ver 1- LLENTAB AB - ver. 1.11 3-8
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N N =
b=100mm h=250mm c=36mm t=4mm fp=420—— f,=480—— Ymo = 1.00
mm? mm? ymz1 = 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):

The interaction factors ky, and k,, 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 _ 0.3 -0

Moment distribution like shown on figure: Moment dis = "B" VmdA = E2CYmB =

ap2=0 a52=038 ypg,:=0 ap2z =0 Wmdsue = 0 posyc =0

Cry2=05 Cpyosuc=095 Cpypp =095 ChLt2=05

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

NEg-YmL NEg-Ym1
o= ————— N3=001 np=———  n,=002
Xy.FBec'Nee. Rk Xz.FBee'Nee. Rk
Ky.2 = M| Croy (1 + 0.6:Aryracey2).Cryo (1 +061y)] Ky, =051
0.05A,r8 0.05
Koy = max| 1 — — R Ll ———n, Keyo = 1
Crp72 — 0.25 Cpp72 — 0.25

Kyy o = minLszz(l + 0.6-Ar2FpocNz2) Cmzor(1 + O.6~nz.2)J Kizo =096  Kypi= Ky
Kyy.2.suc = min[cmy.z.suc'(l + O-G'Xr.y.FBcc'ny.Z)aCmy.2.suc'(l + O-G'ny.Z):| Kyy.2.suc = 0.96

2 2
d d I7 et 7 4
lpzeff = 2:1; + Ag'(el + Ej + Aeff'(eN + Ej Woy eff = q lzzeff = 3.02x 10 mm Mgz crk = Wazetf-fyp

b+— 5 3
2 Wyef = 2.01x 10°mm

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

NEeg-Ymo N max(|MEd.1| .| Meqq| » |MEd.suc.1|)"‘/M0 N IM,£4.c|-vmo

= 0.54 <1.0
2'Nc.Rk 2'Mchk Mzz.ch
Double CC-profile: Combined M+ N +V acc to EN 1993-1-3: 6.1.10
Vg _
__TEIYMI )09 <1.0according to EN 1993-1-3: 6.1.10 LN Ve = <10

2-Vph Rk pillar

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

i Nggy max| |M , M . M .

I_Evadpg Ed'YM1 ke (| Ed.1| | Ed.2|) Tm1 Ko | z.Ed.C| M1 _ 049 <10

iny-y: yy.2 2.2 M
Xy.FBec Nee.RK XL Myy.crK zz.cRk

Evading N

. Ed'TM1 max(|Mgq1|, [MEd.2| )-Ym1 M; Ed.c|Ym1

Nzz  ————— 1 kyy ( | ) kzz.z.Q -075 <10
XzFBec NeeRk xLT-Myy cRk zz.cRk

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

Evading Ngg Ym1 |Meg.suc.1| v M. gac|-vm

Y Kpyage T k= =051 <10

iny-y: N Yy M % M
Xy.FBec Nee.Rk XLT.suc VMyy.cRk zz.cRk

Evading N

- Ed'YM1 Med suc.1| Tm1 M edc| Tmi

inzz ——<2"Y kzy_z'% o kzz.z'g — 053 <1.0
XzFBec Nee. Rk XLT.suc' Myy.crk zz.cRk

CZ1621 Al C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11
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N N -
o= 420—— f,—4g0—— Ymo=100

mm? mm? Ym1 = 1.00
The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).

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

b =100mm h=250mm ¢c=36mm t=4mm fy

My max.c = max(| MEd.1| > | MEd.2| > |MEd.suc.1| )'0-5 My maxc = 18.5kN-m

Moment at quarter point of unbraced segment X 4= 0.25CCpat My ap == V.5 My.Ed.ccbatt_A(X1_4) My aa = 17.13kN-m
Moment at centerline of unbraced segment X 2= 0.5-CCpqyt My ga == 0.5 My.Ed.ccbatt_A(Xl_Z) My ga = 17.59kN-m
Moment at 3/4-point of unbraced segment: X3 4= 0.75CCpqt My ca = 0.5 My.Ed.ccbatt_A(X3_4) My ca = 18.04kN-m
Con = 12.5-My max.c Yoor = (Ym + €1crc)=1  Zogri= 0-mm (coord. shear centre)
2.5-M : ct 3-|M AAl T 4-1M BA| T 3-|M CA
;max | y | | y | | y | fo == \/iyz + i22 + yo_cr2 + ZO.cr2 Polar radius of gyration about
n-E N shear center
Ceg=———  Oe= 2916.25—2 2¢
1-cc mm 1 B N
batt o= — Gly+ ; o1 = 2295.94 —
IZ Agro chatt mm

Elastic critical moment for singly-symmetric sections, bending
Mecrc A= CbA'rO'Ag'\’Gez'GT

about the axis of symmetry: Mecrc A= 697.5kN-m

Relative N Wetty.1-Fyp M 0 o ecton Beor el o
. = EE— > mperfection factor a rel.
slenderness: rLT.C_A Mecrc A ecr.C_A Artc a=03 bucking curve b: aTc:= 0.34

0.2 if Me.cr.C_A =0

2 . 1
bLrc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + lrLT.c_A] XLT.C_A = min > 2,1 xLtc A= 0.96
dLrc A= 0.56 dtc At \/¢LT.C_A - AiTC A
Mgq1:0.5]-8 ind pi
For moment distribution accord. to modell B: Cwind_pillar = % My.i(xi) = M(in - xiz)
Moment at quater point of L—CChart 1 L

unbraced segment: X1_4 = T + Z'chatt X1_4 =29m My.i(xl_4) = 6.96KkN-m My.AB = My.i(xl_4)
My.AB = 6.96kN-m

Moment at centerline of X1_2 = + —CCpytt X1_2 =3.15m My.i(xl_Z) =7kN-m MleB = My.i(xl_Z)
unbraced segment: 2 2
MleB = 7KkN-m
Moment at 3/4-point of L— CChart 3
unbraced Segment: X3_4 = T + Z'chatt X3_4 =34m My.i(X3_4) = 6.96kN-m MleB = My.i(X3_4)
o 12.5(|Mgq-05|) My cg = 6.96kN-m
bB =
2.5-(| MEd_1~O.5|) +3:My ap + 4Mygg + 3:My cg
Elastic critical moment for singly-symmetric sections, bending
about the axis of symmetry: Mecrc B = Cha foAgyOez 0T  Mecrc_g = 672kN-m
Relative Wetty.1-Fyp
LA = — if M >0
slenderness: “rLT.C_B Mecrc ecrCB AMitc p= 031
0.2 if Me.cr.C_B =0
2 . 1
drc =051+ OLLT.C'(MLT.C_B - 0-2) + AT B | XLT.C_B = MINn ,1 _
2 2 xLtc = 0.96
d e = 0.56 dtcB+PTCc B — ATCB
Moment distribution: Moment_dis = "B" 1= lxitc o if Moment dis = "A"
- xLt.c = 0.96
XLT.c B If Moment_dis = "B"
Stresses on one member -
) . : = . AV = 18. .
profile at mid-span from above: chord force from above:  Ng,gq = 104.7kN  maxmomenty-y: My mayc = 18.5kN-m
CZz1621 Al C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 5-8
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N N =
b=100mm h=250mm c=36mm t=4mm fp=420—— f,=480— Ymo = 1.00
mm? mm? ymz1 = 1.00
Chord at end panel: fcc =2 ) Mz Ed.c  VEd.max
highest shear force: VEdmax == T - Vedmsx = 967kN V= ; V¢h = 4.83kN
cc
V
Vpbo.rd = 186.23 kN L. 0.026 <<1,0 The shear force is negligible
' Vib.Rd
Chord at end panel: VEd.max CChatt T _
"corner" moment: Mz.ch = e 2 maximummomentz-z: My ¢y = 2.42kN-m
maximum chord force . | T CCpatt moment due to bow
at batten (end): Mz Ed.C.end = MZ-Ed-C'Sm( j Mz dCend = 9-27KN-m imperfection at end of panel
maximum compression NEg (hO'Ach)
force: Nehend = —— + Mzedcend 7 Nch.eng = 53.99kN
= fee (2-1etr)
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Nech.end"Ym1 Nech.end Ym1
nylclz = nylclz = 0.09 N co= n,co=0.09
Xy.FB(CCbatt)'Nc.Rk Xz.FB(CCbatt)'Nc.Rk
Equivalent uniform moment factors: Moment_dis = "B"
Momentatstartof unbraced segment X0 0= 0-CChatt My.a0 == 0.5-Mygqccpat A(X0 o) My.a0 = 16.67kN-m
Moment atend of unbraced segment My max.c = 18.5kN-m
M
y.A0 wpn
YmCA = - Ymeca=09 range for model "A
Mgg1-05 if [Mggq| > [Meqg,|
Mgg 205 if [Mggq| < [Meggy
L - ccy 1
Moment at centerline of Xy 9= —att + —-CCpatt Xy 0= 3.15m My.i(xl 2) = 7KkN-m MleB = My.i(xl 2)
unbraced segment: - 2 2 - - -
L e MleB = 7kN-m
Moment at start of — Llpatt
unbraced segment: X 0= T + 0-CCpatt X 0= 2.65m My.i(XO_O) = 6.82kN-m My.BO = My.i(XO_O)
My go = .
apce = m apce = 0.97 Vmep =1 range for model "B" My.go = 6.82kN-m
| My s
CmLT.C.2 = maX(OG + 04WmCA704) if Moment_dis ="A" CmLT.C.Z = 0.999 Cmy.C.2 = CmLT.C.Z sz.C.2 =1

(0.95 + 0.05-ac ) if Moment_dis = "B
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Aryre(CChar) =013 kycoi= min[cmy.c.z'(l + 06Xy ra(CChatt) Ny.c.2)- Cmyc2r(1 + 0.6:nyc5) | ky.c2 = 1.01

xr.z.FB(CCbatt) =0.33 Kpzc2 = min[cmz.C.Z'(l + O-G'Xr.z.FB(CCbatt)'nz.C.Z)asz.C.Z'(l + 0-6'nz.C.2):| Kyz.co = 1.02
B 0.05-A ¢a(CChatr) 0.05 ) _

Key.c2 = max[l - Coycz— 025 ‘Nzc2,1- e 025'”102} Kyc2=1 Kyzc2 = Kazc2

Controll single C-profile between battens:

My maxc = 18.5KN-m M, oy = 2.42kN-m  AM, grife == |Aen'Nenend|  AMyghif = 0.28KN-m Ny eng = 53.99 kN

Buckling momentresistance y-y

EN 1993-1-1:6.3and EN 1993-1-3: 6.2.4: Mygrkc:= xLT.c'Mycrk  xLT.c=0.96 Mypgkc= 60.21kN-m
Buckling resistance moment z-z .
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: M; Rk.c = mm(lech, MchRk) M; rk.c = 17.43kN-m
Resistance buckling mode flexural buckling-: y-y

CCpat = 1M xyr(CChan) = 1 N Rkcy.F(CChatt) = 630.13kN
Resistance buckling mode flexural buckling-: z-z

CChatt = 1M Xzr8(CCoat)) = 0.95 N RkzF8(CChatt) = 600.35 kN

Resistance buckling mode -torsional or torsional-flexural

CChatt = 1M % 7(CChatt CCpatt) = 0.93  Np ric Tr{CChatts CChatt) = 588.3kN

CZ1621 Al C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 6-8
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N o= 1.00

b=100mm h=250mm c¢=36mm t=4mm fip=420—— f,=480——
mm? mm? ym1 = 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Bucklingabout relevant axis in mid-span or en panel of

built-up member
max(N ,N .
( ch.Ed ch.end) Tm1 ~ 018 <10

min(Xy.FB(CCbatt) ) Xz.FB(CCbatt) ) XTF(CCbatta CCbatt))' Ne¢ Rk

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

Combined bending an axal Nened'Ymo  Mymax.c'Ymo (|AMz.shiﬁ| )'YMO _am <10
compression EN 1993-1-3: 6.1.9 (1): 5 TV T e '
c.Rk ycRk z.Rk.C

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

Nech.Ed'YM1 My max.c"YM1 AM shift| )-Ym1
Evading in y-y: - i kyy.C.2'—y — kyz.c,z'-(| zsi _|) =0.49 <1.0
gnyy: %y.ra(CChatt) Ne R xLT.c'Mycrk Mz rk.c
N . M . AM,, rigt] )
Evading in z-z: s il + kzy.C.Z'M + kzz.C.Z'”LmDN{Ml =05 <1.0
%278(CChatt) Ne Rk xLT.c'Mycrk Mz rk.c

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

Combined bending an axal NehendYmMo  My.maxcYmo (Mz.ch + |AMz.shiﬁ| )'YMO o P
compression EN 1993-1-3: 6.1.9 (1): N T - M e '
c.Rk ycRk z.Rk.C

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

Neh.end-Ym1 N My max.cYm1 K (Mz.ch + |AMz.shift| )"‘/Ml 0.55 <10
ing in v-v: yy.c2—— * Kpco =0. :
Evading iny-y: Xy.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz rk.c
Evading in z-z: Neh.end Y M1 My max.c:Ym1 (Mz.ch + |AMz.shift| )'YM1
tkyco———— +kuca - 055 <10
Xz.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz.rk.c
CZ1621 A1 C-EN_GABLEPILLAR-DOUBLE _ver_1- LLENTAB AB - ver. 1.11
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N N =
b=100mm h=250mm c=36mm t=4mm fyp = 420—  f,= 480 — Ymo = 1.00
mm mm~  ypm1 = 1.00
Forces on battens:  maxshear flow in one batten:
VEd max’ CChatt
=_—— Thatt = 29.22 kN
batt * b AR o~
att h0~ rCC att .‘_‘. 1 h o >
maxmoment in one batten: " [l bl | S
T h g . ie] Ved/2
batt Mo I o O
Mgt = —— Muatt = 242kN-m |7 | | | | o |
2 ol |1 |
0‘ ‘.
a o—
Npatt fyb 1 . L—J \
Mw.patt := 0.346- = Ibbatt= | =TIy if Ay pa < 0.83 I o /2
that V E 3 ::‘ S o /
fio 1] | > Ved/2
0.48 if 0.83 < Ay part < 1.40 il 5
xw.batt =k i
fyb . =
0.67. if Ay patt > 1.40
kw.batt
hpatt: thatt fub.b Tp
Vipati g = —— OBy = 103.99KN ——— — 015 <10
YMo Vibatt.Rd
2
fyb  tharr Mo My,
Migoatt = —— — 20 Mpgpat = 11.2KN-m T _022 <10
Ymo 6 MR batt
Forces on d d numbers of screws on one
SCrews: B | - | " T T |hscr = 150-mm| |nc = 2| side of one PXK
F - F Tpatt-ho
| e | | gl || il | Tout = 29.22kN  F = Za: F = 16.11kN
. — “Hscr
A AR
ol | ] | Toat )
F F L 2 batt
G©— © e us] i Fscew = [F + [ n.
. .
~ho rono Fecew = 21.75kN = force on one screw

Forces on weld:

=
=

- T

‘ O batt.w -=

3 Thatrho

2
Apatt.w hbatt.w

h.batt.w

Thatt.w -=

CZ1621 A1 C-EN_GABLEPILLAR-DOUBLE_ver_1-

) 2 2
OV battw = yCbattw + 3" Thattw

<30kN

welding high: |hbatt.w = 150~mm| welding length: |Ibatt.W = 2-40-mm

Tbatt

Ibatt.w’ Apatt.w

Oy pattw = 225.77 LZ: stress in one weld

LLENTAB AB - ver. 1.11
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C. projektu: Projekt: Misto vyst.: - -
pro) Cz1621 ¢ Hala zator Y$ ' Lougky u Zatoru
I-I-EmnB Datum: 25.01.2022 Vypracoval: Kamil Patrman Kontroloval: Stanislav Téth
Filename: CZ1621 Loading.v1.19.191204.xIsm Vypoget dle: CSN

G. Stitové sloupy B1/1, 8 C1/1, 8

Geometrie:

Zatézovaci Sitka sloupku L=
Rozpon L=

Zatizeni vétrem:

531

7.50 m

CSN EN 1991-1-4 ()

Kategorie terénu: Il. Oblasti s nizkou vegetaci jako je trdva nebo izolované prekazky (stromy, budovy)

Charakteristicka hodnota rychlosti vétru: vp,= 25.0 m/s
Maximalni dynamicky tiak g, (z)=  0.936  kN/m*
Soucinitel vnéjSiho tlaku (tlak) Cpe= 0.96 Soucinitel vnéjsiho tlaku (sani) Cpe= 1.10
Zatizeni vétrem (tlak) we= 0.90 kN/m* Zatizeni vétrem (sanf) we= 1.03 kN/m*
Normové zatiZzeni vétrem (tlak) q,= 4.77 kN/m Normové zatizeni vétrem (sani) q,= 5.46 kN/m
Soucinitel zatizeni g,,= 1.5 Soucinitel zatizeni g,,= 1.5
Vypoctové zatizeni vétrem (tlak) gq= 7.15 kN/m Vypoctové zatizeni vétrem (sani) qq= 8.20 kN/m
Charakteristika profilu:
Prufez profilem = Dvojity Profil= C250X4
Vyska profilu h= 250 mm Momentova Gnosnost M,= 60.48 kNm
Sitka profilu b= 100 mm Smykova Gnosnost V= 208.46 kN
,,,Y Tlouctka t= 4 mm Smyk v podpofe R,,= 85.15 kN
Mez kluzu oceli f,= 480 MPa Efekt. moment setrvaénosti l.= 18380000 mm4
Mez pevnosti oceli f,= 420 MPa Moment setrvacnosti I,= 19000000 mm4
Soucinitelé materialu:
Country = Czech
Unosnost prifezu yyo= 1.00
Unosnost pii vzpéru yy,= 1.00
Unosnost oslabeného prifezu yy,= 1.25
Deformace:
Limit deformace 1/ 250
Skute¢ny pomér 257

Kotveni do spodni stavby:

1) Kloubové kotveni

Vetknuté kotveni

2) Vetknuté kotveni

Piedbézné posouzeni:

Vetknuty sloup

Sani pro Cpe= 1.10
Ohybovy moment ve vetknuti
Msg=1/8.q.L° Msg,s= 57.63 kNm

PODMINKA VYHOVUJE
Ohybovy moment v poli

Msg=9/128.9.L* Msg,s= 32.42 kNm

PODMINKA VYHOVUJE
Podporové reakce

R=5/8.q.L 38.42

Rsgs= kN

PODMINKA VYHOVUJE
Deformace
w = (.L4/185.E.ly

12.11

mm

Wmax

PODMINKA VYHOVUJE

Tlak pro Cpe= 0.96

Msqs=  50.30  kNm

PODMINKA VYHOVUJE

Msqs=  28.29  kNm

PODMINKA VYHOVUJE

33.53

Rsgs= kN

PODMINKA VYHOVUJE

10.57 mm

Wnax

PODMINKA VYHOVUJE

My= 12096  KkNm
My= 12096  KkNm
Ry= 17030 kN

Wim= 3000 mm
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Double gable pillar

BU1,8C11.8 lh=250mm| |b=100mm| [c=39mm| |t=5mm| Ymo = 1.0
= . = . di be-

Aggi= 2A; Ay = 4951 x 10°mm? Mot := 200-mm

o 1% o
N ‘

2 My e = 2 My fyp = 500 — = | ¥ o[
=2 L+ Ag{eg+—| | 1, =415x 10"mm* mmey | y

) My, cri = 187.5kN-m N QN P Aays

. f, = 550 — ‘ t
le C: = 03. . u N
Iy = 2, Iy = 468 x 10'mmP"9e S Mycric = 93.75kN-m mm? o s
Wy, = 2:W,, W,y = 3.82 x 10°mm’ Necri= 2-Ner T
Wiy = 2-Wettys Wyyetr = 375 % 10°mm’ Nee i = 1997.23 kN b Ld b
| | |
W,, = sz W,, = 2.77 x 10°mm° iyy = /l i,y = 97.26mm i, = [—— i, =9L54mm
hed Agy Agg
2

Iyt = 42333.33 mm?* torsion_plate_pillar = "NO™

Stresses, global geometry and buckling lengths:

7.

|MEd1 = 29-kN~m| Momenty-y — | — | |2
: = > o
|MEd.suc.1 = 33 kN~m| Momenty-y = = B = =
acting as suction o + = / = 1+
o = = =
iy=¢ : 2 g
|MEd 17:= 0-kN~m| Moment z-z \ Sl = = \ =
7 } 4 Y iy Z | .
NEd = 43-kN ’ | : +
A B
=Numbers of
|VEd = 39-kN }> |ncross = 4| holesin ONEweb :
dy := 12.5-mm |Moment_d|s ="B | |MEd_2 = 58-kN~m|
shift of neutral axis for Aey = —4.36 mm

member in compression:

AM gt = Aen-NEgg AM ghift = —0.19KN-m , 4 := AM, gyigt

Buckling lengths:

I

=7.5m Length of pillar = Distance between wall-Z-profile

1.0-L Flexural buckling axis y-y

Ly :
L, := ccyaiz| Flexural buckling axis z-z (= Distance between wall-Z-profile)

L 1:= CCpanz Distance flange bracings - LTB outer flange in compression for
wind acting as pressure

LT = 1.0-L Distance flange bracings - LTB inner flange in compression for
wind acting as suction

Lt := CCpayt Torsional buckling single C-profile between batiens.

CZ1621 B1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11
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N N -
b=100mm h=250mm c=39mm t=5mm fp = 500—— f, =550 —— Ymo = 1.00

mm mm? Ymz1 = 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
VY. 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

E Ly |2-Ae 1 Imperfection factor o
A= a hy=64.38 Aryreci= a mx_l AryFeec = 1.08 relating to bucking curve a ay =021
dyre = 0-5'|:1 + 0‘y'(kryFBcc - 0-2) + xryFBccz:| Xy.FBec := Min . .1
' > > ' , 2_, 2 | Xy.FBec = 0.61
dyrg = 1.17 byre +dyr8 — AryFBec
Design buckling resistance for buckling mode Xy.FBec 2+ Pt Typ
-flexural buck"ng_: y-y Nb.Rd.y.FBcc = Nb.Rd.y.FBcc = 1223.7kN
M1
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L, [2-Ae 1 Imperfection factor o
Ay=64.38 Ar.zFBoc = |_zz 2.A 7u_1 ArzFBec = 1.14 relating to bucking curve b a,:= 0.34
2 . 1
bzrg =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc := MIN 1 — 051
- 131 2_ 5 2 Xz.FBce = Y-
bzFB bzrB +02FB r.z.FBcc
Design buckling resistance for buckling mode XzFBec 2+ Pt Typ
-flexural buck"ng_: 7-7 Nb.Rd.Z.FBCC - Nb.Rd.Z.FBCC = 1018.5kN
M1

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 M, 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 approptiate c dculaion method can be used, here the proc edure given in
German ENV 1993-1-1AmexF.

I\/Ioment_dis ="B" Lt=75m kM.cr := 1.0 (hinged atends) kw.M.cr := 1.0 (nospecial wrap restraintsatends)

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

Med.2
= i >

VmdA: Meg it [Meqa 2 [Meas| Vimda =05 Cip = min(l.88 — 140y mg.a + 0-52~\vmd_A2,2-7)

Meg1 Cia=131

if [Meqa| < |Meaz]
Meg
2 r 2 2 05
By Km.cr low (kM.cr' I—LT) G lpr
Mera = Cia: : —+ Mg A = 138.58 kN-m
' ' 21k | 2 '
(KmerLi) wM.er)  zz " E-ly
For pillar with moment distribution according to picture "B": Cyg:=1.132
2 r 2 2 05
M c By ( KM.cr j loo N (kM.cr'LLT) Gyt
cr.B = LB ) o
Mg = 119.75kN-m
(kM.cr' LLT)2 kumer) 2z nz.E.|zz cr.B
Elastic critical moment for lateral-torsional buckling Mg == | Mg a if Moment_dis = "A" M = 120kN-m
based on gross cross sectional properties, taking into accountthe loading conditions, real ' -
moment distribution and lateral restraints for double C-section: M B if Moment_dis = "B"
Relative 2-Wetty.1-fyp 2
dondermness: MLT= [————— Aur=125 o 7:=034 ¢ 7= 0.5-[1 +apr (AT -02) + erT] b = 1.46
cr
Reduction buckling factor: | 1:= min L ,1 xLt = 045

2 2
o7+ \“)LT = AT

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

Desing buckling moment resistance double profile M _ XLT'Myy.ch M Eppy—
based on effective section modulus Weg. b.Rd -~ " b.Rd = O%- o]
CZ1621 B1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 2.8
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N N -
b=100mm h=250mm c=39mm t=5mm fyp = 500—  f, = 550 — Ymo = 1.00

mm mm? ym1 = 1.00

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

2 2 ) 05
n -E-ly, Km.cr Ico_co N (kM.cr'LLT.suc) Gy
Iz

(kM.cr' I—LT.suc)2 kW-M.cr

Mersuc = Cip: ) Mersue = 119.75KkN-m
n -E-l,

Relative 2-Wey 1-fyp P
slenderness: “rLT.suc = jM— Mitsue = 125 dprsue = 0-5'|:1 oLt (erT.suc - 0-2) + erT.suc:| OLTsuc = 1.46
cr.suc
Reduction buckling factor: | 1 ,c := min L ,1 XLT.suc = 0.45

2 2
OLTsuc + \/¢LT.suc = MrLTosuc

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

Desing buckling moment resistance double profile _ XLT.suc'Myy.ch M _ 8458 KN
for wind acting as suction b.Rd.suc -~ L b.Rd.suc = 0% ‘m

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

ho
. . L +—
bow imperfection: ey := — - T 7T 2
. b O
500 |f(_—att < 70,"OK","Shorter-cc.bat"j = "OK" T’\ \'T‘ I
non-dimensional slenderness: A, = 64.38 Iz Il ‘
Effective second moment of area of battened built-up member: A= Ag ‘area of one chord -+ | ] 7‘
O (.
hp:=d+ 2.e; hy= 167mm distance centroids of chords I := 1, : T of one chord O | L |
O
o 2 i | L © Il
| = 0.5-hy™ + 2-1, I builtup member . I.cC 7
L.cc 0" Ach ch io.cc = heci= ——  Aec = 81.94 el
2-Ach lo.cc —
EN 1993-1-1: table 6.8 nec:= |0 if Age = 150 _ 09l 7L S Ji
Efficiency factor: Hec =" |z
Aec . [ D N
7 4 2 - —— | if 75<Xicc <150 cc: yf,f$ .Y
licc = 4.15 x 10" mm 75 e
b
lO If 7"CC < 75 hOZ
legs == O.5~h02~Ach + 2-pcelen legs = 4.08 x 10’ mm* effective I of built-up member
3
Shear stiffness EN 1993-1-1:6.4.3.1:(2) Lo tattNpatt” 1 of batten gy = L Nt =5 humber of planes of lacings
b= 12 CChatt
9 effective critical force of built-up member:
24-E-lg, 2-1"E-lgp 2
= min = 6416 kN B leff
S e b\ 2 S Ngcci= ———  Ngcc = 1504.85 kN
2 ch 0 CChatt 2
CCpatt | 1 + ‘ 2 L,
Mpatt I CCpatt

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

_ Ngg€o + Mz gq
M, Eq1 = |MEd.1.z| momentwith secondorder M, g4 ¢ == M, gqc = 0.67 kN-m

. eflects Negvmi  Neavma
moment z-zwithout second order effects 1- -

Ncr.CC Sv

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

P N M, eq.c| -ho-Acy X
- > 8. Ed Ed.c| o AchXq
Xg= |1 i d=8mm . TEd, [Megoc] Nep g = 24.88kN
0 otherwise fee 2-legs
CZ1621 B1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 3-8
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N N =
b=100mm h=250mm c=39mm t=5mm fyp = 500—— f, =550 —— Ymo = 1.00
mm? mm? ymz1 = 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):

The interaction factors ky, and k,, 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 _ 05 -0

Moment distribution like shown on figure: Moment dis = "B" VmdA =Y YmB =

ap2=0 a52=05 ypg,:=0 ap2z =0 Wmdsue = 0 posyc =0

Cry2=06 Cpyosuc=095 Cppp =095 ChLt2=0.6

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

NEg-YmL NEg-Ym1
Nypi=—"-—_——"— Nyo= 0.04 No=—""—"— n,» = 0.04
Xy.FBec'Nee. Rk Xz.FBee'Nee. Rk
Ky.2 = Min] Croy>+(1 + 0.6-Aryracey2).Cryo (1 +061y) | Ky, =061
0.05A,r8 0.05
Koy = max| 1 — — R Ll ———n, Kry.2 = 0.99
Crp72 — 0.25 Cpp72 — 0.25

Kyy o = minLszz(l + 0.6-Ar2FpocNz2) Cmzor(1 + O.6~nz.2)J Kizo =097 Kypi= Ky
Kyy.2.suc = min[cmy.z.suc'(l + O-G'Xr.y.FBcc'ny.Z)aCmy.2.suc'(l + O-G'ny.Z):| Kyy.2.suc = 0.97

2 2
d d I7 et 7 4
lpzeff = 2:1; + Ag'(el + Ej + Aeff'(eN + Ej Woy eff = q lzzeff = 3.88 x 100 mm Mgz crk = Wazetf-fyp

b+— 5 3
2 Wyt = 2.59x 10" mm

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

NEeg-Ymo N max(|MEd.1| .| Meqq| » |MEd.suc.1|)"‘/M0 N IM,£4.c|-vmo

=0.34 <1.0
2'Nc.Rk 2'Mchk Mzz.ch
Double CC-profile: Combined M+ N +V acc to EN 1993-1-3: 6.1.10
Vg _
__TEIYMI )07 <1.0according to EN 1993-1-3: 6.1.10 LN Ve = <10

2-Vph Rk pillar

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

i Nggy max| |M , M . M .

I_Evadpg Ed'YM1 ke (| Ed.1| | Ed.2|) Tm1 Ko | z.Ed.C| M1 _ 046 <10

iny-y: yy.2 2.2 M
Xy.FBec Nee.RK XL Myy.crK zz.cRk

Evading N

. Ed'TM1 max(|Mgq1|, [MEd.2| )-Ym1 M; Ed.c|Ym1

Nzz  ————— 1 kyy ( | ) kzz.z.Q -073 <10
XzFBec NeeRk xLT-Myy cRk zz.cRk

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

Evading Ngg Ym1 |Meg.suc.1| v M. gac|-vm

e ETML e e M o a2 <10

in y-y: N yy M y M
Xy.FBce Nee Rk XLT.suc' Vyy.cRk zz.cRk

Evading N

— Ed"YM1 MEd.suc.1| “YMm1 Mz Ed.c| VM1

inzz ———2 kzy_Z'& + kzz,Z'Q — 044 <1.0
Xz.FBec Nec Rk XLT.suc' Myy.crk zz.cRk

CZ1621 B1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11
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N N =
b=100mm h=250mm c=39mm t=5mm fp = 500—— f, =550 — Ymo = 1.00
mm? mm? Ym1 = 1.00

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

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

My.max.C = max(| MEd.1| > | MEd.2| > |MEd.suc.1| )'0-5 My max.C = 29 kN-m
Moment at quarter point of unbraced segment X 4= 0.25CCpat My ap == V.5 My.Ed.ccbatt_A(X1_4) My aa = 26.82kN-m
Moment at centerline of unbraced segment X 2= 0.5-CCpqyt My ga == 0.5 My.Ed.ccbatt_A(Xl_Z) My ga = 27.55kN-m
Moment at 3/4-point of unbraced segment: X3 4= 0.75CCpqt My ca = 0.5 My.Ed.ccbatt_A(X3_4) My ca = 28.27kN-m
o 12.5-My max.c Yo.or = (YM ¥ e1c.rc)'—1 Zo.or = 0-mm (coord. shear centre)
bA -=
25-M : ct 3-|M AAl T 4-1M BA| T 3-|M CA . .
;max | y | | y | | y | fo == \/iyz + i22 + yo_cr2 + ZO.cr2 Polar radius of gyration about
n-E N shear center
Ceg=———  Oe= 1295.74—2 2c
. l T -E N
1-cCpatt mm o= . Gl + ; ot = 1074.55 —
IZ Agro chatt mm

Elastic critical moment for singly-symmetric sections, bending
Mecrc A= CbA'rO'Ag'\’Gez'GT

about the axis of symmetry: Mecrc A= 398.8kN-m

Relative Wetty.1-Fyp

slendemess: erT.C_A = if Me.cr.C_A >0 Imperfection factor a.rel. to

Mecrc A Atc a =048 puckingcurveb: oLTtc:= 034

0.2 if Me.cr.C_A =0

2 . 1
bLrc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + lrLT.c_A] XLT.C_A = min > 2,1 xLtc A= 0.89
dLrc A= 0.67 dtc At \/¢LT.C_A - AiTC A
Mgq1:0.5]-8 ind pi
For moment distribution accord. to modell B: Cwind_pillar = % My.i(xi) = M(in - xiz)
Moment at quater point of L—CChart 1 L

unbraced segment: X 4i= ot Xa = 3.38m  Myj(x; o) = 14.36kN-m My a:= My(xq 4)
My ag = 14.36 kN-m

Moment at centerline of X1_2 = + —CCpytt X1_2 =3.75m My.i(xl_Z) = 14.5kN-m MleB = My.i(xl_Z)
unbraced segment: 2 2
MleB = 14.5kN-m
Moment at 3/4-point of L— CChart 3
unbraced segment X 4i= ot X 4= 413m  Myi(x3 4) = 14.36kN-m My cg := My (X3 4)
o 12.5(|Mgq-05|) My.cg = 14.36kN-m
bB =
2.5-(| MEd_1~O.5|) +3:My ap + 4Mygg + 3:My cg
Elastic critical moment for singly-symmetric sections, bending
about the axis of symmetry: Mecrc B = Cha ToAgyCez 0T Mecrc_g = 384.7kN-m
Relative Wetty.1-Fyp
LA = — if M >0
slenderness: “rLT.C_B Mecrc ecrCB Mitc = 0.49
0.2 if Me.cr.C_B =0
2 . 1
drc =051+ OLLT.C'(MLT.C_B - 0-2) + AT B | XLT.C_B = MINn ,1 _
2 2 xLtc =089
d e g = 0.67 dtcB+PTCc B — ATCB
Moment distribution: Moment_dis = "B" 1= lxitc o if Moment dis = "A"
= XLT.C ™= 0.89
XLT.c B If Moment_dis = "B"
Stresses on one member -
i - : = 24. max momenty-y: = :
profile at mid-span from above: chord force from above:  Ng,gq = 24.88kN  max moment My max.c = 29 kN-m
CZz1621 B1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 5-8
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N N =
b=100mm h=250mm c=39mm t=5mm fp = 500—— f, =550 — Ymo = 1.00
mm? mm? ymz1 = 1.00
Chord at end panel: fcc =2 ) Mz Ed.c  VEd.max
highest shear force: VEdmax == T - Vedmax = 0.28kN Vg = - Ve = 0.14kN
Vch _4 . ..
VihRd = 274.24 kN v =5.106 x 10 ~ | The shear force is negligible
bb.Rd
Chord at end panel: VEd.max CChatt ) _
"corner" moment: Mz.ch = e 2 maximummomentz-z: My ¢y = 0.11kN-m
maximum chord force . [ ™ CCpatt moment due to bow
at batten (end): Mz Ed.C.end = MZ-Ed-C'Sm( j Mz dCend = 0-39KN-m imperfection at end of panel
maximum compression NEg (hO'Ach)
force: Nehend = —— + Mzedcend 7 Ncheng = 23.49kN
= fee (2-1etr)
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Nech.end"Ym1 Nech.end Ym1
nylclz = nylclz = 0.02 N co= n,co=0.03
Xy.FB(CCbatt)'Nc.Rk Xz.FB(CCbatt)'Nc.Rk
Equivalent uniform moment factors: Moment_dis = "B"
Momentatstartof unbraced segment X0.0:= 0-CChatt My == 0.5-Mygqcopat A(X0o o) My.a0 = 26.1kN-m
Moment atend of unbraced segment My max.c = 29KN-m
M
y.A0 npn
YmCA = - Ymeca=09 range for model "A
Mgg1-05 if [Mggq| > [Meqg,|
Mgg 205 if [Mggq| < [Meggy
, L—CChat 1
Moment at centerline of Xy 9= ———— + —-CCpatt Xy 0= 3.75m My.i(xl 2) = 14.5kN-m MleB = My.i(xl 2)
unbraced segment: - 2 2 - - -
MleB = 14.5kN-m
L-cc
Moment at start of batt
unbraced segment: X 0= T + 0-CCpatt X 0= 3m My.i(XO_O) = 13.92kN-m My.BO = My.i(XO_O)
My go = .
apce = m apc2 = 0.96 Vmep =1 range for model "B" My.go = 13.92kN-m
| My s
CmLT.C.2 = maX(OG + 04WmCA704) if Moment_dis ="A" CmLT.C.Z = 0.998 Cmy.C.2 = CmLT.C.Z sz.C.2 =1

(0.95 + 0.05-ac ) if Moment_dis = "B
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

hryre(Cohatt) = 022 Kycoi= min[cmy.c.z'(l + 0-6'kr.y.FB(CCbatt)'ny.c.z),Cmy.c.z'(l + 0-6'ny.C.2):| Kyy.c2 =

xr.z.FB(CCbatt) = 0.56 Kpzc2 = min[cmz.C.Z'(l + O-G'Xr.z.FB(CCbatt)'nz.C.Z)asz.C.Z'(l + 0-6'nz.C.2):| Kyzco =101
B 0.05-A ¢a(CChatr) 0.05 ) _

Key.c2 = max[l - Coycz— 025 ‘Nzc2,1- e 025'”102} Kyc2=1 Kyzc2 = Kazc2

Controll single C-profile between battens:

My maxc = 29kN-m M, oy = 0.1TKN-m  AM, gify == |Aen'Nehend|  AM, ghige = 0.1kN-m Neend = 23.49 kN
Eﬁciggg.ﬁ@ﬁiﬁﬁné‘éﬁ.a 6.24: Mygrkc = xLT.c'Mycrk  xLT.c=0.89 Mypgkc = 83.16kN-m
Eﬁcﬂgiﬂe.sfﬁinacfd"éoﬁfgéia 6.24: M, R = Min(My1crk: Maocri) M; rk.c = 26.77kN-m
Resfsme b”°k'f”g "mew* ¥y Cbatt = 15M %y re(Copar) = 0.99 Np Ricy.r8(Cbat) = 993.25 KN
Resisenee buking mode feralucing 22 CCoat= 15M  7,re(CCour) = 086 Nopiczrs(CCoa) = 856.42kN

Resistance buckling mode -torsional or torsional-flexural

Cehatt = 1.5M % 7(CChatts CChatt) = 0.82  Np R e CCoatts CCatt) = 821.9kN

CZ1621 B1 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 6-8
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N o= 1.00

b=100mm h=250mm c¢=39mm t=5mm fyp =500 —— f, =550 —
mm? mm? ym1 = 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Bucklingabout relevant axis in mid-span or en panel of

built-up member
max(N ,N .
( ch.Ed ch.end) Tm1 — 003 <10

min(Xy.FB(CCbatt) ) Xz.FB(CCbatt) ) XTF(CCbatta CCbatt))' Ne¢ Rk

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

Combined bending an axal NehedYMo  Mymax.cYmo (|AMz.shiﬁ| )'YMO _ e <10
compression EN 1993-1-3: 6.1.9 (1): 5 TV T e '
c.Rk ycRk z.Rk.C

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

Nech.Ed'YM1 My max.c"YM1 AM shift| )-Ym1
Evading in v-v: ¢ oS kyy.C.Z'L + kyz.C.Z'w =0.38 <1.0
gnyy: %y.ra(CChatt) Ne R xLT.c'Mycrk Mz rk.c
N . M . AM,, rigt] )
Evading in z-z: ch.Ed'YM1 + ez y.max.C"Y M1 + Kpyop (| Z.Shlft|) TMm1 038 <10
%278(CChatt) Ne Rk xLT.c'Mycrk Mz rk.c

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

Combined bending an axal NehendYmMo  My.maxcYmo (Mz.ch + |AMz.shiﬁ| )'YMO o PP
compression EN 1993-1-3: 6.1.9 (1): N T - M e '
c.Rk ycRk z.Rk.C

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

Neh.end-Ym1 N My max.cYm1 K (Mz.ch + |AMz.shift| )"‘/Ml 0.38 <10
ing in v-v: yy.c2—— * Kpco =0. :
Evading iny-y: Xy.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz rk.c
Evading in z-z: Neh.end Y M1 My max.c:Ym1 (Mz.ch + |AMz.shift| )'YM1
tkyco———— +kuca -038 <10
Xz.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz.rk.c
CZ1621 B1 C-EN_GABLEPILLAR-DOUBLE _ver_1- LLENTAB AB - ver. 1.11
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N N =
b=100mm h=250mm c=39mm t=5mm fp = 500—— f,=550—— Ymo = 1.00
mm? mm? ym1 = 1.00
Forces on battens:  maxshear flow in one batten:
VEd max’ CChatt
=_—— Trat = 1.26 KN
batt * b AR o
att ho Toc att .‘—‘.T ho <
max moment in one batten: » [l | o Vea/
+ | ‘ © Ed/2
Thatto = o o 3
Mipatt == — Mpatt = 0.1LkN-m |7 | | | | o ;
2 ol |1 |
0‘ ‘.
a o—]
hpatt  [fyb 1 . L—J \
Mw.patt := 0.346- = Ibbatt= | =TIy if Ay pa < 0.83 I ho /2
tpatt 3 ::‘ 5 3 ~ /
fyo 1] | > Ved/2
0.48- if 0.83 < Ay pat < 1.40 il 5
xw.batt B =il i
fyb . -
0.67- if Ay pare > 1.40
kw.batt
hpatt: thatt fub.b Tp
Vipatrd = — PRy rd = 22745KN —=— — 001 <10
YMo Vibatt.Rd
2
fyb  tharr Mo My,
Midbatt == —— " Mg par = 13.33kN-m T 001 <10
Ymo 6 MR batt
Forces on d d numbers of screws on one
SCrews: B | - | " T T |hscr = 150-mm| |nc = 2| side of one PXK
F - F Tpatt-ho
| e | | Sl [ ahy | Tyat = 1.26kN  Fi= Za: F=0.7kN
. — “Hscr
3 e 2 wlln
ol | ] | Tou )
F F L 2 batt
G©— © e us] i Fscew = [F + [ n.
. .
~ho rono Feew = 0.94kN = force on one screw

Forces on weld:

<30kN

welding high: |hbatt.w = 150~mm| welding length: |Ibatt.W = 2-40-mm

- T

‘ O batt.w -=

=
=

h.batt.w

Cz1621 B1 C-EN_GABLEPILLAR-DOUBLE_ver_1-

3 Thatrho

) 2 2
OV battw = yCbattw + 3" Thattw

Tbatt

T =
) batt.w

| -2
Apatt w hbatt.w batt.w’ Abatt.w

Ov.battw = 9-77 2
mm

LLENTAB AB - ver. 1.11

= stress in one weld
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Firma: LLENTAB

Stranalz1

Vypracoval: Kamil Patrman

Zakaznik Hala Zator

Aplikace Adresa: Projek: CZ1621

PROFIS kotwy 1.8.0 Telefon/Fax: -/ - Kontakini osoba:

http:/Awwv.hilti.com/ E-mail: kamil.patrman@llentab.cz Datum: - / 04.02.2022
Poznamky:

Typ a rozmér kotvy:
Efektivni hloubka kotveni:
Material:

Certfikat:

Platnost:

Zkouska:

Diganéni montaz:
Kotevni deska:

ZAakladni material:

HIT-RE 500 + HAS-E (8.8)-M27

he= 240 mm; soucinitel hloubky osazeni = 1.800

8.8

-/-

Navrh podle SOFA - po ETAG zkouSce

supevnéni na povrchu; piné podliti (kotevni deda); e, =50 mm; t =20 mm

S355 (ST52); ; I, x|, x t = 320 X 460 X 20 mm

netrhlinowy Beton C20/25, f.. = 25.00 Nmm_; h =10000 mm

Upevneéni je bezpeéné!

Pii pouziti HILTI dynamického setu se smykové zatizeni digtribuuje do kotev rovnomémé
Za kompaktibilitu 2 sou¢asymi normami (napf.EC3) zodpovida uzivatel

Predpoklada se suché dira a sandardni vycisténi! Vliv teploty je zanedban!

Toto je nestandardni vySka upevnéni. Prosm kontakiuje poradce Hilti a Zjistéte moznost dodani.

Wztuz: vzdalenog wyztuze >= 150 mm
sokrajovou podélnou wyztuzi d >= 12 mm + uzaviena vyztuz timinkového typu s<= 100 mm
Geometrie [mm] Zatizeni [K\]
Puadorys Vyslené zatizeni [N, KN
y N =12.00 Vv, =-35.00
M, =0.00 M, =0.00
3 z
™ )
o o ¥ s
° 3| 4 X :
o —
™
4
o o
0 T Z
8 Exentricita [mm]
g, =0 WV, =10.00
330 | 200| 330 =0 M, =53.00
Posouzeni/Urov e (Uprav ené piipady)
Vypoctova hodnota [KN] Vyuziti [%]
Zatizeni Zlouska Zatizeni Kapacita Bn/Bv Status
Tah Betonovy kuzel 151.37 324.89 47/ - OK
Smyk Unosnost oceli 9.10 21.29 -143 OK
(distan¢ni montaz)
Zatizeni Bn By VyuZiti By v [%0] Status
Interakce 0.466 0.428 15 60 OK
Upozornéni

VloZené tdaje prekontrolujte jestli odpovidaji skute¢nym podminkam a zaméru, pro které je chcete pouzit.

ProflS Anchor (¢ ) 2003 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni zna¢ka Hilti AG, Schaan
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Cast konstrukce: FR1 Ram standard
Poznamky:
Zatézovaci Sirka ramu Lw=7m.

C. projektu:  Néazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma

Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN

AVA
Vav
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LLENTAR

group—1

2022 2022

Author: Designer
Llentab AB Sweden

Autodesk Robot Structural Analysis Professional

File: CZ1621 FR1.rtd
Project: CZ1621 FR1

View - Cases: 101 (Self weight frame)

fx .

™ a4 4

VAVANLy,

C 100x75x2

C 100x77x3

C 100x82x4

C 100x85x5
CC 360x100x5
H 112x120x5

View - Cases: 101 (Self weight frame) 1

Combinations

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

o ] Combi
Combinations Name Analysis type | nation | 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. Combinatl __ ULS snow
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LLENTAR

[group—1
2022 2022
Author: Designer

Llentab AB Sweden

Autodesk Robot Structural Analysis Professional

File: CZ1621 FR1.rtd
Project: CZ1621 FR1

L . Combi
Combinations Name Analysis type | nation | Case nature
31 Snow 0.5 left + rNonlin. 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 CharacteristNonlin. Combinatl ___ULS snow

Combinations

Definition

10 (101+102+104)*1.35+(201+202)*1.50
1 (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)

FZ=7x0.16x1.5

Cases: 102 (Self weight roof)

L kN
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Textová bublina
FZ=7x0.16x1.5
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LLENTAR , ,
—group—] 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)

l/—FZ=7x0.1x1 5

[Fz=1.05 )—{ Fz=1.05]
FZ=1.05 ' FZ=-1.05

D D
L kN
ﬁx Cases: 104 (Inst load roof)
View - Cases: 201 (Snow Load left)
/— FZ=7x1,2x1.5
D D
L kN
ﬁx Cases: 201 (Snow Load left)
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Textová bublina
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Textová bublina
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LENTAB , ,
—group—] 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)

8 8 L kN
ﬁx Cases: 202 (Snow Load right)

View - Cases: 300 (Wind Load Cpe max)

4.12 ] pX=2.12]

LRI

{5} kNim
N
Cases: 300 (Wind Load Cpe max)

e
d
I
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LENTAB , ,
—group—] 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)

pX=4.12

4.12 ]

LRI

m kN/m
kN

d
W

ol

ases: 301 (Wind Load Cpe m|n)

View - Cases: 310 (Wind Gabel Cpe max)

FZ 4.35 b
"m
‘

X=5.24

6.49 LT—l: 28
pX=5.24

FZ 649

LRI

WHHHHﬁﬂﬂ[\

pX=-5.24 5.24 |
7] kN/im
— b kN
ﬁx Cases: 310 (Wind Gabel Cpe max)

101



(o

LENTAB , ,
—group—] 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)

[Fz=3.09 |0 F7= 5| FZ=3.09
9, N

pX=1.97

LRI

THHHHHHW

1.97] pX=-1.97
L kN/m
—m N
ﬁx Cases: 320 (Int. Wind Cpi max)
View - Cases: 321 (Int. Wind Cpi min)
XK~
' FZ=1.38 B |
WAVAisvam, o8
WAV h e
pX=-1.31 | U FZ=2.06 | !
_
L\ Fz=2.06]
pX=1.31
L pX=-1.31 pX=1.31|
— — L kN/m
[ N

Cases: 321 (Int. Wind Cpi min)

&
.
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LENTAB , ,
—group—] 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

N
I\

‘ 35501\ /13557
' 25.83 | 35.57
i ‘| 271 17 '5 -267.38 "‘n‘

3 ;' 2 ' 9 A
A L . ST
155).3% 15(3.2%

152.17 K 152.07 |
— Fx+c Fx-t 200kN

Max=415.86
Min=-285.28
ﬁx Cases: 10 11 20 30to32 40to42 50 90t093
View - MY; Cases: 10 11 20 30to32 40to42 50 90t093
!/
o D
L—'My 10kNm
Max=112.01
Min=-131.23
ﬁx Cases: 10 11 20 30to32 40to42 50 90t093
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LENTAB , ,
—group—] 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

14.44
6,51 [-7.22
40.89
0.081[l0.12

0.01
0.22 40.09 -19.15 -0.03

42.51|54.38 | 984 | [ -20.75 x 0.0 204111031 - 3_27_44 -0.35
71.04 y T o 1850 . 4 m\E 400.81
15839 | L-71. A, i -18.25 -1.3 31.01
159 S -35.14 161 (12050 ]
-08.60 : -62.59 \
-67.0
117.94
27.66]| | 14

37.01 41.55 L—1F7 50kN

‘;A Max=274.50
Min=-371.62

f_D.x Cases: 10 11 20 30to32 40t042 50 90t093

View - Deformation; Cases: 90to093

dlimZ=14670/250=58mm
VYHOVUJE
dlimX=6180/150=41mm
VYHOVUJE

16
17

[

Dis 10mm
Max=25

fg Cases: 90t093
X

=
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Psací stroj
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LLENTAR

C—group 1
2022 2022

Author: Designer
Llentab AB Sweden

Autodesk Robot Structural Analysis Professional

File: CZ1621 FR1.rtd
Project: CZ1621 FR1

View - Reaction forces(kN);Reaction moments(kN*m); Cases: 90to93

FX=-23.75
Fz=E22779
MY=-54.77

FX=:26.83/-16.81
F7=-16.03/97.62
MY=:72.22/-36.21

RM kNm
RF kN

Cases: 90t093
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LLENTAB

MORE THAN STEEL BUILDINGS

Vaznik FR1 diagonaly

Popis:

Poznamky:

Datum: 2022.01.18 @ 14:17:22

Importovano ze souboru: CZ1621 FR1.rtd

Diagonaly
57 66 % Spoj: Strih 30 Snow + reduced wind Cpe min
Parametry posouzeni prvki:
L y,k | Krivk L zk | Krivk Tenko
Typ Popis Ly Koef. oef ayY Lz Koef. oef az L ft Lt 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 45 | False 1 b 0.7 True 1 b True True True
Materidl:
Prve Délka Hmotno A_eff Komb.
k Typ Member type Profil [m] Material st [ka] A [m?] [m?] 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:
NcM

Prve N_c | N_t | NcM z2 V_y | N_t | N_b | NyMy NzMy | Profil Komb.
k Profil [%] [%] | z[%] [%] [%] [%] [%] | Mz [%] | Mz [%] [%] Rozh. profil N_Ed
1 C 100x85x5 0 10 10 10 0 0 0 0 0 10 Prosty tah 30
2 C 100x85x5 0 12 12 11 0 0 0 0 0 12 Prosty tah 30
8 C 100x77x3 15 0 0 0 0 13 19 0 0 19 Vzpér 32
9 C 100x77x3 10 0 0 0 0 13 13 0 0 13 Stihlost 31
14 | C 100x75x2 0 12 12 12 0 0 0 0 0 12 | Prosty tah 42
15 C 100x75x2 9 0 9 8 0 17 12 10 10 12 Stihlost 32
20 C 100x75x2 11 0 11 10 0 12 13 12 12 13 Vzpér 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 Vzpér 10
27 C 100x77x3 16 0 0 0 0 15 22 0 0 22 Vzpér 30
32 | C100x77x3 0 11 11 11 0 0 0 0 0 11 | Prosty tah 10
33 C 100x77x3 0 15 15 14 0 0 0 0 0 15 Prosty tah 30
38 C 100x82x4 21 0 0 0 0 13 27 0 0 27 Vzpér 30
39 C 100x82x4 25 0 0 0 1 13 32 0 0 32 Vzpér 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 Vzpér 30
51 C 100x82x4 48 0 0 0 1 12 58 0 0 58 Vzpér 30
56 C 100x85x5 0 31 31 31 1 0 0 0 0 31 Prosty tah 30
57 C 100x85x5 0 35 35 35 1 0 0 0 0 35 Prosty tah 30

Prve N_t,Ed N_c,Ed F v F b,c F bt F n V_eff Spoj
k Profil Spoj [kN] [kN] [%] [%] [%] [%] [%] [%] Rozh. spoj
1 C 100x85x5 C54 -79.74 35.57 46 13 30 16 31 46 Stfih
2 C 100x85x5 C54 -95.8 25.83 55 10 36 19 37 55 Strih
8 C 100x77x3 C36v2 | -17.24 43.61 17 26 12 9 11 26 Otlageni
9 C 100x77x3 C36v2 | -20.16 30.28 12 18 14 10 13 18 Otlageni
14 C 100x75x2 C26v2 | -24.23 7.89 9 7 25 19 23 25 Otlageni
15 C 100x75x2 C26v2 -6.45 14.09 5 13 7 5 6 13 Otlageni
20 C 100x75x2 C24v2 -5.44 17.64 10 22 7 4 6 22 Otlageni
21 C 100x75x2 C24v2 -13 2.96 7 4 16 10 15 16 Otlageni
26 C 100x77x3 C36v2 | -19.05 36.79 14 22 13 10 12 22 Otlageni
27 C 100x77x3 C36v2 -9.63 48.15 18 29 7 5 6 29 Otlaéeni
32 C 100x77x3 C36v2 | -34.99 17.13 13 10 24 18 22 24 Otlageni
33 C 100x77x3 C36v2 | -45.42 9.28 17 6 31 23 29 31 Otlaéeni
38 C 100x82x4 C46v2 | -37.85 104.34 40 42 17 11 15 42 Otlageni
39 C 100x82x4 C46v2 | -35.88 121.84 47 49 16 11 14 49 Otlaéeni
44 C 100x82x4 C46v2 | -95.41 33.56 37 14 43 28 38 43 Otlageni
45 C 100x82x4 C46v2 | 110.94 32.38 43 13 50 33 44 50 Otlaéeni

C410v

50 C 100x82x4 2 -75.9 212.44 49 54 21 23 21 54 Otlageni
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C410v
51 | C 100x82x4 2 -75.9 233.91 54 60 21 23 21 60 Otlaceni
C510v -
56 | C 100x85x5 2 257.07 93.53 59 16 49 51 49 59 Strih
C510v -
57 | C 100x85x5 2 285.28 91.99 66 16 54 57 55 66 Strih
Souhrn:
Prve Komb. Profil | Spoj
k Member type Profil Material N_Ed [%] [%] Vyhodnoceni Posouzeni
1 Strut 2 screw C 100x85x5 HX500LAD 30 10 46 | Stfih Vyhovuje
2 Strut 2 screw C 100x85x5 HX500LAD 30 12 55 | Stfih Vyhovuje
8 Strut 2 screw C 100x77x3 S350GD 32 19 26 | Otlageni Vyhovuje
9 Strut 2 screw C 100x77x3 S350GD 31 13 18 | Otlaceni Vyhovuje
14 | Strut 1 screw C 100x75x2 S350GD 42 12 25 | Otlageni Vyhovuje
15 | Strut 1 screw C 100x75x2 S350GD 32 12 13 | Otlaceni Vyhovuje
20 | Strut 1 screw C 100x75x2 S350GD 42 13 22 | Otlageni Vyhovuje
21 | Strut 1 screw C 100x75x2 S350GD 32 7 16 | Otlaceni Vyhovuje
26 | Strut 2 screw C 100x77x3 S350GD 10 17 22 | Otlageni Vyhovuje
27 | Strut 2 screw C 100x77x3 S350GD 30 22 29 | Otlageni Vyhovuje
32 | Strut 2 screw C 100x77x3 S350GD 10 11 24 | Otlageni Vyhovuje
33 | Strut 2 screw C 100x77x3 S350GD 30 15 31 | Otlageni Vyhovuje
38 | Strut 2 screw C 100x82x4 HX420LAD 30 27 42 | Otlageni Vyhovuje
39 | Strut 2 screw C 100x82x4 HX420LAD 30 32 49 | Otlaceni Vyhovuje
44 | Strut 2 screw C 100x82x4 HX420LAD 30 19 43 | Otlageni Vyhovuje
45 | Strut 2 screw C 100x82x4 HX420LAD 30 22 50 | Otlaceni Vyhovuje
50 | Strut 2 screw C 100x82x4 HX420LAD 30 52 54 | Otlageni Vyhovuje
51 | Strut 2 screw C 100x82x4 HX420LAD 30 58 60 | Otlaceni Vyhovuje
56 | Strut 2 screw C 100x85x5 HX500LAD 30 31 59 | Stfih Vyhovuje
57 | Strut 2 screw C 100x85x5 HX500LAD 30 35 66 | Stfih Vyhovuje
C. projektu:  Néazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Loucky u Zatoru 25.1.2022 Kamil Patrman  Jaroslav Kosinka CSN EN

108



LLENTAB

MORE THAN STEEL BUILDINGS

Vaznik FR1 horni pas

Popis:

Poznamky:

Datum: 2022.01.18 @ 14:17:22

Importovano ze souboru: CZ1621 FR1.rtd

Horni pas
16 62 % Profil: Vzpér 30 Snow + reduced wind Cpe min
Parametry posouzeni prvki:
L y,k | Krivk L zk | Krivk Tenko
Typ Popis Ly Koef. oef ayY Lz Koef. oef az L ft Lt 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
Materidl:
Prve Délka Hmotno A_eff Komb.
k Typ Member type Profil [m] Material st [ka] A [m?] [m?] 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:
NcM

Prve N_c | N_t [ NcM z2 V_y | N_t | N_b | NyMy NzMy | Profil Komb.
k Profil [%] [%] | z[%] [%] [%] [%] [%] | Mz [%] | Mz [%] [%] Rozh. profil N_Ed
4 H 112x120x5 28 0 29 28 1 13 57 36 35 57 Vzpér 30
5 H 112x120x5 28 0 29 26 0 13 55 35 34 55 Vzpér 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 Vzpér 30
17 H 112x120x5 28 0 32 23 0 13 58 35 34 58 Vzpér 30

Vzpér za

24 H 112x120x5 31 0 33 29 5 1 31 35 35 35 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 Vzpér 30
29 H 112x120x5 25 0 33 16 1 13 52 35 34 52 Vzpér 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 Vzpér 30
41 H 112x120x5 15 0 27 1 2 13 31 28 27 31 Vzpér 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 Vzpér 20
53 | H 112x120x5 0 11 19 4 0 0 0 0 0 19 | Tah aohyb 40

Prve N_t,Ed N_c,Ed F v F b,c F bt F n V_eff Spoj
k Profil Spoj [kN] [kN] [%] [%] [%] [%] [%] [%] Rozh. spoj
4 H 112x120x5 HHO6 -93.51 303.07 58 45 14 12 0 58 Stfih
5 H 112x120x5 HHO06 -93.53 294.41 56 43 14 12 0 56 Stfih

12 H 112x120x5 X02 -92.95 308.97 0 0 0 12 0 12 Osl.prarez
13 H 112x120x5 X02 -92.97 300.46 0 0 0 12 0 12 Osl.prurez
16 H 112x120x5 X02 -98.09 318.81 0 0 0 13 0 13 Osl.prurez
17 H 112x120x5 X02 -97.9 298.12 0 0 0 13 0 13 Osl.prurez
24 H 112x120x5 X02 -99.74 328.38 0 0 0 13 0 13 Osl.prarez
25 H 112x120x5 X02 -99.48 303.37 0 0 0 13 0 13 Osl.prurez
28 H 112x120x5 X02 -91.72 303.22 0 0 0 12 0 12 Osl.prarez
29 H 112x120x5 X02 -97.79 266.59 0 0 0 13 0 13 Osl.prurez
36 H 112x120x5 X02 -87.53 296.3 0 0 0 11 0 11 Osl.prarez
37 H 112x120x5 X02 -97.25 253.84 0 0 0 13 0 13 Osl.prurez
40 H 112x120x5 X02 -57.66 210.47 0 0 0 8 0 8 Osl.prufez
41 H 112x120x5 X02 -83.56 159.04 0 0 0 11 0 11 Osl.prurez
48 H 112x120x5 X02 -38.63 162.11 0 0 0 5 0 5 Osl.prufez
49 H 112x120x5 X02 -74.9 113.54 0 0 0 10 0 10 Osl.prurez
52 H 112x120x5 HCO06 -57.38 71.44 14 12 10 8 0 14 Stfih

53 H 112x120x5 HCO06 | -120.97 28.44 23 5 20 16 0 23 Stfih

Souhrn:

Prve Member type Profil ‘ Material ‘ Komb. ‘ Profil ‘ Spoj ‘ Vyhodnoceni Posouzeni
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k N_Ed [%] [%]

4 Top beam H 112x120x5 HX500LAD 30 57 58 | Stfih Vyhovuje
5 Top beam H 112x120x5 HX500LAD 30 55 56 | Stfih 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 | Vzpér Vyhovuje
17 | Top beam H 112x120x5 HX500LAD 30 58 13 | Vzpér Vyhovuje
24 | Top beam H 112x120x5 HX500LAD 30 35 13 | Vzpér 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 | Vzpér Vyhovuje
29 | Top beam H 112x120x5 HX500LAD 30 52 13 | Vzpér 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 Vzpér Vyhovuje
41 | Top beam H 112x120x5 HX500LAD 10 31 11 | Vzpér 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 | Stfih Vyhovuje
53 | Top beam H 112x120x5 HX500LAD 40 19 23 | stfih Vyhovuje
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Vaznik FR1 dolni pas

Popis:

Poznamky:

Datum: 2022.01.18 @ 14:17:22
Importovano ze souboru: CZ1621 FR1.rtd

Dolni pas
59 81%

Parametry posouzeni prvku:

Profil: Vzpér za ohybu

30 Snow + reduced wind Cpe min

L y,k | Krivk L zk | Krivk Tenko
Typ Popis Ly Koef. oef ayY Lz Koef. oef az L ft Lt 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 45 | False 1 b 0.7 True 1 b True True True
Materidl:
Prve Délka Hmotno A_eff Komb.
k Typ Member type Profil [m] Material st [ka] A [m?] [m?] 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:
NcM
Prve N_c | N_t | NcM z2 V_y | N_t | N_b | NyMy NzMy | Profil Komb.
k Profil %] | 6] | z[e] | [ | [] | [%] | [%] | Mz[%] | Mz [%] | [%] Rozh. profil N_Ed
3 H 112x120x5 0 18 18 18 0 0 0 0 0 18 | Prosty tah 30
6 H 112x120x5 0 24 32 14 10 0 0 0 0 32 | Tah aohyb 30
7 H 112x120x5 0 23 28 17 7 0 0 0 0 28 | Tah aohyb 30
10 | H112x120x5 0 24 33 15 1 0 0 0 0 33 | Tah aohyb 30
11 | H112x120x5 0 23 29 17 0 0 0 0 0 29 | Tah aohyb 30
18 | H 112x120x5 0 25 29 20 2 0 0 0 0 29 | Tah aohyb 30
19 | H112x120x5 0 23 26 19 1 0 0 0 0 26 | Tah aohyb 30
22 | H112x120x5 0 25 31 19 0 0 0 0 0 31 | Tah aohyb 30
23 | H112x120x5 0 22 29 16 0 0 0 0 0 29 | Tah aohyb 30
30 | H112x120x5 0 23 29 17 7 0 0 0 0 29 | Tah aohyb 30
31 | H112x120x5 0 19 26 13 11 0 0 0 0 26 | Tah aohyb 30
34 | H112x120x5 0 21 33 9 1 0 0 0 0 33 | Tah aohyb 30
35 | H112x120x5 0 17 30 4 1 0 0 0 0 30 | Tah aohyb 30
42 | H 112x120x5 0 14 26 2 20 0 0 0 0 26 | Tah aohyb 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 aohyb 32
47 | H 112x120x5 5 0 8 2 0 40 18 15 8 18 | Stihlost 20
Vzpér za
54 | H 112x120x5 10 0 16 3 32 40 23 41 28 41 | ohybu 10
Vzpér za
55 | H112x120x5 16 0 24 7 39 40 39 61 39 61 | ohybu 30
Vzpér za
58 | H 112x120x5 29 0 29 29 5 27 47 61 48 61 | ohybu 30
Vzpér za
59 | H112x120x5 39 0 39 39 6 27 64 81 63 81 | ohybu 30

Prve N_t,Ed N_c,Ed F v F bc F bt F_n V_eff Spoj
k Profil Spoj [kN] [kN] [%] [%] [%] [%] [%] [%] Rozh. spoj
3 H 112x120x5 HCO04 | -193.49 43.76 56 10 45 25 0 56 Stfih
6 H 112x120x5 X02 -254.99 51.04 0 0 0 33 0 33 Osl.prurez
7 H 112x120x5 X02 -244.16 67.14 0 0 0 32 0 32 Osl.prarez
10 H 112x120x5 X02 -258.88 51.13 0 0 0 34 0 34 Osl.prurez
11 H 112x120x5 X02 -246.62 69.33 0 0 0 32 0 32 Osl.prufez
18 H 112x120x5 X02 -267.38 46.18 0 0 0 35 0 35 Osl.prurez
19 H 112x120x5 X02 -244.42 75.77 0 0 0 32 0 32 Osl.prarez
22 H 112x120x5 X02 -271.17 45.8 0 0 0 36 0 36 Osl.prurez
23 H 112x120x5 X02 -242.35 78.98 0 0 0 32 0 32 Osl.prufez
30 H 112x120x5 X02 -248.49 39.11 0 0 0 33 0 33 Osl.prurez
31 H 112x120x5 X02 -209.31 78.51 0 0 0 27 0 27 Osl.prufez
34 H 112x120x5 X02 -231.53 34.08 0 0 0 30 0 30 Osl.prurez
35 H 112x120x5 X02 -190.53 78 0 0 0 25 0 25 Osl.prafez
42 H 112x120x5 X02 -153.03 7.35 0 0 0 20 0 20 Osl.prurez

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
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43 | H 112x120x5 X02 -116.01 66.01 0 0 0 15 0 15 Osl.prufez
46 | H 112x120x5 X02 -98.05 -14.49 0 0 0 13 0 13 Osl.prirez
47 | H 112x120x5 X02 -55.45 56.14 0 0 0 7 0 7 Osl.prufez
54 | H 112x120x5 X02 -91.39 103.64 0 0 0 12 0 12 Osl.prirez
55 | H112x120x5 X02 -76.23 176.14 0 0 0 10 0 10 Osl.prufez
58 | H 112x120x5 HHO8 | -171.49 | 304.55 44 32 18 22 0 44 Strih

59 | H 112x120x5 HHO8 | -155.04 | 415.86 60 44 16 20 0 60 Strih

Souhrn:

Prve Komb. Profil | Spoj
k Member type Profil Material N_Ed [%] [%] Vyhodnoceni Posouzeni
3 Bottom beam 4.5m | H 112x120x5 HX500LAD 30 18 56 | Stfih Vyhovuje
6 Bottom beam 4.5m | H 112x120x5 HX500LAD 30 32 33 | Osl.prirez Vyhovuje
7 Bottom beam 4.5m | H 112x120x5 HX500LAD 30 28 32 | Osl.prarez Vyhovuje
10 | Bottom beam 6.0m | H 112x120x5 HX500LAD 30 33 34 | Osl.prirez Vyhovuje
11 | Bottom beam 3.0m | H 112x120x5 HX500LAD 30 29 32 | Osl.prarez Vyhovuje
18 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 29 35 | Osl.prirez Vyhovuje
19 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 26 32 | Osl.prarez Vyhovuje
22 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 31 36 | Osl.prirez Vyhovuje
23 | Bottom beam 3.0m | H 112x120x5 HX500LAD 30 29 32 | Osl.prarez Vyhovuje
30 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 29 33 | Osl.prirez Vyhovuje
31 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 26 27 | Osl.prirez Vyhovuje
34 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 33 30 | Tah aohyb Vyhovuje
35 | Bottom beam 3.0m | H 112x120x5 HX500LAD 30 30 25 | Tah aohyb Vyhovuje
42 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 26 20 | Tah aohyb 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 aohyb Vyhovuje
47 | Bottom beam 4.5m | H 112x120x5 HX500LAD 20 18 7 Stihlost Vyhovuje
54 | Bottom beam 4.5m | H 112x120x5 HX500LAD 10 41 12 | Vzpér za ohybu Vyhovuje
55 | Bottom beam 4.5m | H 112x120x5 HX500LAD 30 61 10 | Vzpér za ohybu Vyhovuje
58 | Bottom beam 3.0m | H 112x120x5 HX500LAD 30 61 44 | Vzpér za ohybu Vyhovuje
59 | Bottom beam 3.0m | H 112x120x5 HX500LAD 30 81 60 | Vzpér za ohybu Vyhovuje
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PRIPOJ SPODNIHO PASU UC56 M16

Unosnot 8roubového spoje OTLACENI / STRICH / OSL. PRUREZ / VYTRZENiI SKUPINY SROUBU

Dle: CSN EN 1993-1-1, CSN EN 1993-1-3,CSN EN 1993-1-8
Geometrie Idealni geometrie pro k1=2,5 a c:d=1,0 R
e 30 mm e=3d= 495 mm 0 A C (
ew= 30 mm e=3d= 495 mm smér namahani ! et
e= 25 mm e2=15d=  24.8 mm S | B D D
pi= 50 mm pi=375%= 619 mm < > % ¢ %
p= 62 mm p=3do= 495 mm 1 e o o
sroub Stfih v dfiku '
Pevnostni tfida Sroubu
fub= 800 MPa
Prufez -pramér Sroubu d=[ 16 |mm => A= 2010 mm2 (Plocha sroubu)
As= 139.0 mm2 (Plocha jadra Sroubu)
-Pramér otvoru do= 16.5 mm
Pocet Sroubl b= 12
Profil C100x129x5 ti= 5.0 mm
Ocel HX500LAD
fur= 550.0  MPa
Z&kl. material [Stejny nebo Gnosné&jsi |
Koeficient bez. Ymo= 1.00 Y= 1.00 yme= 1.25
Unosnost v otlageni jednotlivych Sroubi
(Viz. CSN EN 1993-1-3:8.3, CSN EN 1993-1-8: 3.6.1)
Fb ra1=kiawfudt/yme
VE SMERU ZATIZENI Koncové srouby A os=e,/3do= 0.61 Koncové Srouby B ad=e,/3do= 0.61
mm< aosfulfu= mm< ac=fulfu=
0=1.0 =1.0
Vnitini Srouby s=(p1/3do)-1/4= 0.76
min é ae=fulfu=
0=1.0
KOLMO NA SMER ZATIZENi Srouby u okraje min K1=(2,8e2/do)-1,7= 2.50
§' Ki=(L4pa/do)-1,7=
Ki=2,5
Vnitfni Srouby min K1=(1.4p2/do)-1,7= 2.50
gy
1= 5 mm Poloha Sroubu Fb,Rrd Poget typu &troubu ve spoji
Konec/okraj A 53.3  |[kN 2
Ocel HX500LAD Konechmitrni B 53.3  |kN 2
ful= 550 wPa Vnitinilokraj [ 66.9 [kN 4
Vnitrnifnitini D 66.9 [kN 4
Suma= 12 (kontrola)

Unosnost ve stfihu jednoho Sroubu

av= 0.6
n= 1 (pocet stiiznych ploch)

Fura1=n,ofus{A,Ayme

Unosnost ve stfihu celého spoje

(Viz. CSN EN 1993-1-3: 8.3)

[Furaa= 772 kN | [Fura= 9262 kN |
Unosnost v otlageni/stfihu celého spoje
(Stfih) (Otlak) (Viz. CSN EN 1993-1-8: 3.7)
Fvri= 772 kN > max(Fb.rde.cD)= 66.9 kN = Celkova Ginosnost spoje bude rovna souctu tinosnosti
jednotlivych spojovacich prostredkd v otlageni.
[Fubra= 7484 kN |
Unosnost oslabeného prafezu
Plocha dle zadaného profilu (Viz. GSN EN 1993-1-3: 8.3, GSN EN 1993-1-1: 6.2.3)
Ag= 20256 mm2
t= 5.0 mm Celkovy poéet $roubi ve spoji no= 12
fu= 550.0 Mpa
fy= 500.0 Mpa Poéet $roubu v fezu ne= 4
Fnra1=(1 + 3r(do/u - 0,3))Aneifulyme Pomér r=ncino = 0.33
Fnrdi= 768 kN
u=min(2e2;p2) u= 50 mm
Fnrd2=0,9Anedfulymz Fplrd=Adfy/ymo
Fnrd 2= 671 kN Fpre= 810 kN Oslabena plocha profilu Anet= 1696 mm2 Anei=Ag-(ncdot)
Fnra=min(Fy ra 1 Fn ra.2: Fpira)
Fnra= 671 kN
Vytrzeni skupiny Sroubt (Viz. GSN EN 1993-1-8: 3.10.2)
Lw= 91  mm = An= 455 mm® Oslabena plocha pi
Lnv= 360 mm = Anw= 1800 mm? Usobeni SMYKU-Aw Oslabena plocha pfi
= 5500 Mpa . puisobeni SMYKU-Ane
fy= 5000 Mpa g
t= 50 mm

Osoveé zatizeni

Vetra.re=fuPnl iz + (13°%) fAnino
Vit 1,ra= 720 kN

Excentrické zatizeni

Verr1,2670,5fAnf 1wz + (1/3°°) fAnyru0
Vet 1re= 620 kN

\\
)
"\ Oslabena plocha pfi

'_pUsobeni TAHU-Ant

, Oslabena plocha pfi
pusobeni TAHU-Ant
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Check M, V och N acc. to EC

Profile data for a single profile ER e YMo = 100 ypmp = 100 vpp = 1.25
hy=120mm b, =112mm c¢=43mm t=5mm e =56.31mm Ag = 2025.62 mm?
N N
Nopi = 981.63kN MRy = 33.76kN-m fyp=500—  f,=550—
mm mm
o)
C
. I@— kg T g X
The beam is H-profile ("H") or double C-profile ("C") I | | I ©
= ) = i
Hole diameter: dg = 12.5-mm — W i
(2] I I (2]
I I I I
Number of bolts at the —3 o) \§ Y s J
cross-section in ONE web: Neross =
Number screws and diameter i FLANGES: Xnfl = O| do.f = O~mm|
Momentcap.one profile:
Axalforcecapacity one profile: é)éi:]jl(')lgeNa}gylgS?ir"NO" Ndrag = "Y:'ES"
Netto area for shearforce: A= [(hw - t)~t - ncross'do't]'z] if Lj;=0-mm A, = 775.00 mm?

|:|:(L“ - t)t - nCTOSS.dO.t].Z] if L“ # 0-mm

Nettoarea for profiles in tention: Anet = Ag - t'(ncross'do'é + Xh.fl'do.ﬂj

; . X-M
Moment capacity profile: ) Rk
MRq = MRq = 33.76 kN-m
MO
. . . N.pL-X
Axialforce capacity compresion ) cRk
member: NRd.1 = —YMO (6:24) NRg.1 = 981.6kN
Capactly for axal tension: N R fya'Ag Anet Tu (EN 1993-1-3:6.1.2 (6.1) and EN 1993-1-3: 8 (table 8.4))
For material <=4.0mm : Rd.ta = MN YMo ’ YM2 NRqta = 726.27kN
0.9-Apet-fy
For material >=5.0mm : R  —— NRg.tp = 653.6KN (EN1993-1-1:623) YMm2.t = 1.25
YM2.t
Nrdt=( [NRdta If t<4mm \-X N = 653.65 kN
NRd.t.b if t>5-mm
Normalkraftscapacity: Nrg:= [NRg.1 Iif Ndrag = "NO" NRq = 653.65kN

min(NRd_l,NRd_t) if Njrag = "YES"
Shearforce capacity:

hy =t |F
W yb 1 .
Agwh = 0.346- e fh= |—"f4 if A,n<0.83 N
wh ¢ / E Vb NG yb 7 “wh fyp = 288.68 —
mm
Awh = 0.39 fy
0.48-—— if 0.83 <L, < 1.40 Aufub
Mwh VRd =
f MO
elast. momentcap.: Melrd = MRg 0.67.i2 if Ay 2 1.40 Vg = 223.72kN
9p| = 1.0 faktor Mg -> My Awh

Section value for interaction formula M+ N + V:

Momentresistance of a cross-section consisting only flanges: Mfirg = 25:37kN-m
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Element Nr: dolni pas Ngg:= 177~kN| Vgqi= 130~kN| Mgy = 11-kN-m|
Vv N M
@ =058 1.0 (EN 1993-1-1: 6.2.6) | Sd| + | Sd| =0.6 <1.0 (EN 1993-1-36.1.8+6.1.9)
VRd NRd MRd
Ratio for check
Moment + Axialforce + Shear force M N Vgc=06 i, (EN 1863136110
Element Nr: horni pas Ngg:= 163~kN| Vgqi= lOO~kN| Mgy = 6~kN~m|

\% N M o
|V—Sd| = 0.45 1.0 (EN1993-1-1:626) |NSd| + |MSd| =043 <1.0 (EN1993-1-36.1.8+6.19) | v-5d
Rd Rd Rd ;
= Z%g

Ratio for check

Moment + Axialforce + Shear force M_N_Vgc =0 <10 (EN 1863136110

Cz1621 FR1 LLENTAB AB - ver. 1.15
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Frame Column FR1

[

|h = 360~mm| |b = 100-mm| |c = 39~mm| |t = 5~mm|

d:= 100-mm |ccbatt = 1500~mm|distance be- hoatt == 2oo-mm| |tbatt = 4-mm| kb = 599.63 mm

tween battens
N

Ag=2A;  Ag=6.051x 10°mm’
2 Myy cRk = 2:-Mycri fyo = 500 2
=2 I+ Ag| e O, - a5 10T mmt ’ mm
S 17 z Myy cric = 305.06 kN-m N
: f, = 550 —
le C: = . . u
by = 2:1, Iy = 112 10°mm’ ingle Mycrk = 152.53kN-m .
W,y = 2:W, W, = 6.29 x 10°mm’ Neeric= 2-Nepi
Wyy.eff = Z'Weff.y.l Wyy.ef'f - 6.1 x 105 mm3 NCC.Rk = 201452 kN
[ , |
Wy, = sz W,, = 2.97 x 10°mm® iyy = il iyy = 135.84 mm i, = -z
b+ — 9 Agg

2 I+t = 51500 mm?* torsion_plate_pillar = "NO™

Stresses and buckling length according to first order frame analys

The moment is distributed according to

|MEd.1 = 132~kN~m|
frame modelling

max moment in pillar

yMlzl.O|
o 12
[ ‘ ¥ 1ol
VAR O B e
| t .
o bl ]
T
b d b
i,, = 85.77mm
forces from:

Loadcase := max

|Moment_dis ="A" |

|MEd.1_z = O~kN~m| moment about z-z

| | = I | ‘
I I @ I I I
= . axial force in pillar = reaction fg | | | | WZ WZ |
Nea = 153 kN P M.Ed1|E{|[M.Ed1| 2 | - =
v = “ = .
Ngqg 1 == 106-kN|axial force in element between \ 9 M.Ed1 S ~ | NH 2=
| < [aV] = v 2
top and bottom beam \ N e < = ¥ %
= © / = @ q \\
Ngq o := 146-kN|reaction force in second pillar %{/’Edz Mé ! /2 % 5
A 7 2= . A 7 p=
=Numbers of S
|VEd = 275'kN|“> |ncross = 4| holesin ONE web A B n
Global geometry. Go := 12.5-mm |MEd_2 = —113~kN~m||MEd_3 = O~kN~m| |MEd_2_z = 0-kN-m
length pillar
length pillar for buckling z-z
B = 14.64-m width frame
Hy = 975-mm height truss
2
Ay chord = 1616-mm | Area upper chord
lu.chord = 3.29~106~mm4| T upper chord 1/4 N.Ed1
— N.Ed2
u.chord -= number of profiles upper chord -

Ao chord = 1616.mm2| Area lower chord Wﬁ~ z | S0 ) ‘ le
lo.chord := 3-29- 106~mm4| I'lower chord - N.Ed = 1 ‘ J
. - B =
X ,_ l X.chord= JL X.chord= 2

M number of profiles lower chord B fr <&

Buckling lengths:

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", Hlinersen, Fritzsche is uesd.
=2-L Ly=11.6m axural buckling axis y-y: according to modelled system

L,=6.2m | Flexural buckling axs z-z Ly=11.6m

fla:

L t:=10-L| Lt=5.8m Distance flange bracings - LTB inner flange in compression
CZ1621 FR1 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14
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N N -
b=100mm h=360mm c=39mm t=5mm fyp = 500—  f, =550 — Ymo = 1.00

mm mm? Ymz1 = 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

VY 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

E Ly |2-Ae 1 Imperfection factor o
7\.1 =T/ 7\.1 = 64.38 kr.y.FBcc = kr.y.FBcc =1.08 relatina to bucking curve a OLy =021
fup iy | 2Ag Aq 9 9
o '—05~|:l+a~(k ~02)+ 4 2] Ty FBec == MiN ! 1
y.FB - . y'\/!r.y.FBcc . r.y.FBcc y.FBcc * > > P YyFBoc = 0.61
dyrs = 1.18 dyrB +\0yFB — AryFBec
Design buckling resistance for buckling mode Xy.FBec 2+ Pt Typ
-flexural buck"ng_: y-y Nb.Rd.y.FBcc = Nb.Rd.y.FBcc = 1225.2kp
M1
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L, [2-Ae 1 Imperfection factor o
A1 =64.38 MrzFBoc = i, 2-A W Mzreee = 092 relating to bucking curve b az:=0.34
2—‘ . 1
¢zre =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc = MIN 1 — 0.65
¢ _ l 04 2 2 XZ.FBCC - M
ZFB = - bz2rB +\02FB — ArzFBec
Design buckling resistance for buckling mode XzFBec 2+ Pt Typ
-flexural buck"ng_: 7-7 Nb.Rd.Z.FBCC - Nb.Rd.Z.FBCC = 1311.1kp
M1

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 M, 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 approptiate c dculaion method can be used, here the proc edure given in
German ENV 1993-1-1AmexF.

I\/Ioment_dis ="A" Lt=58m kM.cr := 1.0 (hinged atends) kw.M.cr := 1.0 (nospecial wrap restraintsatends)
For frame pillar with fixed both upper and lower beam (end moments): according to picture "A":

MEq.

= i >
YmdA = e, it [Meqa 2 [Meas| Winda = —0.86 Ciai= min(l.88 — 140y A + 0-52~\vmd_A2,2-7)
Meg1 Cra=27
if [Meqa| < |Meaz]
Megg
2 r 2 2 10
By Knm.cr low (kM.cr' I—LT) G lpr
MCI’.A = Cl.A' 2' — + 5 MCI’.A = 600.7kN-m
(KmerLi) Kumer) Nz 1" E-ly
For framepillar with moment distribution according to picture "B Cip:= 1.132
2 r 2 2 0.5
M c n Bl ( Knm.cr j low N (kM.cr'LLT) Gelrr
cr.B = LB ‘ S
M¢ g = 251.85kN-m
(kM.cr' LLT)2 Kumor) 1z nz.E.|zz cr.B
Elastic critical moment for lateral-torsional buckling Mg == | Mg a if Moment_dis = "A" Mg = 601kN-m
based on gross cross sectional properties, taking into accountthe loading conditions, real ' -
moment distribution and lateral restraints for double C-section: Mg if Moment_dis = "B"
CZ21621 FR1 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 2-8
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N N _
»=500—— f,=550—— Ymo=100
2

mm mm? ym1 = 1.00

b =100 mm h = 360mm c=39mm t=5mm fy

Relative 2-Wey 1-fyp

2
clonderness: LT = Ar=071 oy1:=034 ¢ 7:= 0.5-[1 +apr (AT -02) + erT] L= 0.84

cr

. 1 . .
XLTy = mMin 1| %Lty =078  yiri= |xLry if ly>1,;  Reducton B
2_, 2 ) buckling factor. LT =078
oLt + oLt LT 1 otherwise
Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:
Desing buckling moment resistance double profile ‘M
b 4 . ALT Myy cRK
ased on effective section modulus Weg. Mprg = ————— Mp R = 236.89kN-m
M1
Check Uniform built-up member EN 1993-1-1: 6.4 ]
[0}
. . L =
bow imperfection: ey := — - T 7T &8
. b o)
500 |f[ : at < 70,"OK","Shorter-cc.bat"j = "OK" K\ \j‘ <
non-dimensional slenderness: A, = 64.38 Iz IR
Effective second moment of area of battened buili-up member: Ag:= Ag ‘areaofonechord = | . |
) [
hg:= d + 2-e; hy = 155.7mm distance centroids of chords Ieh == 1, : T of one chord - EEN
QO
licc == 0.5-hg>Agy + 2-1y, 1 built-up member _ lcc L, o
' io.cc = Lec = - Aec = 72.28
2-Ach lo.cc
EN1993-1-1:table 6.8  poc:= |0 if Ace > 150 1
Efficiency factor: Hce=
2 - ) it 75 < Aee < 150 )
lcc = 4.45 x 10" mm* 75 ce fec =

1.0 if Agc< 75

4

legs == O.5~h02~Ach +2-ucelen leg = 4.45 % 10’ mm* effective I of built-up member

3
Shear stiffness EN 1993-1-1:6.4.3.1:(2) | thatt Mbatt” T of batten nyae := 2 number of planes of lacings
b= "
12
9 effective critical force of built-up member:
24-E- ¢ 2.1 -E- gy, <2E
= min , = 7214 kN B leff
K 2 2:lgn o e > Nercc = ———  Nerce = 2400.4kN
CCpatt -| 1 + — batt L,
Npatt I CChatt

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

. Ngg€o + Mz gq
M, Eq1 = max(| MEd.l.z| R | MEd.2.2|) momentwith secondorder M, g4 ¢ == M, gqc =194 kN-m
. effects Negvmi  Neavma
moment z-zwithout second order effects 1- -
Ncr.CC Sv

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

effects:

— : N M -ho: Ay X
- > 8. Ed Ed.c| o AchXq
Xg= |1 i d=8mm . TEd, [Megoc] Nep g = 86.76 kN
0 otherwise fee 2-legs
CZz1621 FR1 C-EN_PILLAR ver 1-14.mcd LLENTAB AB - ver.1.14 3-8
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N N =
b=100mm h=360mm c=39mm t=5mm fyp = 500—— f, =550 —— Ymo = 1.00
mm? mm? ymz1 = 1.00
Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors ky, and k,, 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"
WmdA=-086ynpg=0 Wmd.z =0
| | — | ‘
; |2 ; QZ | ah2=-0.0php;,=0 0asp=1
M.Ed1|=]||[M.Ed1| 5 ; = )
o M.Ed1l" : = Chy.2a=09 Cry2p=1
Q s
B . 2 A Crmy2=09 Cpyp=0.95
yEaEE 4 = :
A 7 2= 77 | : Cmit2=04
A B N
Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2
NEg-YmL NEg-Ym1
Nypi= ————— nNyp=0.12 Ny=————— n,p=012
Xv.FBec' Nee Rk XzFBec'Nee Ri
Kyy.2 == M| Croy>+(1 + 0.6:Ary Fpcey2). Cmy.2 (1 + 0.6:0y5) | Ky o =0.97 Reduction factor Reduction factor
0054, ,r8 0.05 for L-T buckling: for F- buckling:
' r.z.Fbcc .
Kpy.2 = max[l -——n,l-—————n, 2] Kpy.2 = 0.96 xLT=0.78 %yFaee = 0.61
CpLt2— 0.25 CpLt2— 0.25 065
Kpz 2 = minrcmz.Z'(l + O-G'Xr.z.FBcc'nz.z)asz.2'(1 + 0-6'n2.2) kpz2 =101  Kpo:= Ky %z FBoe = &
d)? d)? I7 et 7 4
lzeff = 2:1;+ Ag| €1 + E + Ae| eN + E Woy eff = —d lzzeff = 4.02x 10 mm Mgz crk = Wazetf-fyp
b+— 5 3
2 Wyef = 2.68x 107 mm
Double CC-profile: Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):
max(Neg. Neq.1)Ymo N max(|MEd.1| .|Meq|» |MEd.3|)"‘/M0 N IM.g4.c| 7m0 052
2:N¢ Rk 2'Mchk Mz, crk <10
Double CC-profile: Combined M+ N +V acc to EN 1993-1-3: 6.1.10
Vg _
__TEIYMO )45 <1.0according to EN 1993-1-3: 6.1.10 LN Ve = <10
2-Vph Rk pillar
Double CC-profile: Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Evading in y-y:
Neg Ym1 maX(|MEd.1| .|Meq2| » [Meas| ) v M, gqc|-vm1
+ Ky + Ky ————— = 0.68 <10
Xy.FBec Nee. Rk LT Myy.crK M2z crk )
. . . N
Evading In z-z:
Bvadinginzz. . &, Y -1 EN 1993-1-1 Tab. 6.6
NEd.l 1.33 - 033WCN
max(Neg, Neq 1)Ko maX(|MEd.1| .|Meq2| » [Meas| ) v M2 gq.c| - vm1
+ kaZ + kZZ.Z' = 0.67 <1.0
Xz.FBec Nee.Rk XLt Myy cri zz.cRk
CZ1621 FR1 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 4-8
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N N -
b=100mm h=360mm c=39mm t=5mm fyp = 500—  f, = 550 — Ymo = 1.00

mm mm? Ym1 = 1.00

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

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

My max.c = Max(|Meq.| .| Meg2| . [Meas| )05 Mymaxc = 66KN-m

Moment at quarter point of unbraced segment X 4= 0.25CCpayt My aa = 0.5 My.Ed.ccbatt_A(X1_4) My aa = 42.24kN-m
Moment at centerline of unbraced segment X 2= 0.5-CCpqyt My ga == 0.5 My.Ed.ccbatt_A(Xl_Z) My ga = 50.16 kKN-m
Moment at 3/4-point of unbraced segment: X3 4= 0.75CCpqt My ca = 0.5 My.Ed.ccbatt_A(X3_4) My ca = 58.08 kN-m
Cpp = 12.5-My max.c Yoor := (yM + elc_rc)-—l Zp.cr := 0-mm (coord. shear centre)
" 25-Mymaxc + 3 [Myaal + 4 [Mygal +3-|Myca
;max | y | | y | | y | fo == \/iyz + i22 + yo_cr2 + ZO.cr2 Polar radius of gyration about
n -E N shear center
Oei= ————  og=119221— 2
. l Tc . . N
1-CCpa mm ori= ——| Glr+ | or=1307.05—
IZ Agro chatt mm

Elastic critical moment for singly-symmetric sections, bending
Mecrc A= CbA'rO'Ag'\’Gez'GT

about the axis of symmetry: Mecrc A= 730.8kN-m

Relative N Wetty.1-Fyp M 0 o ecton Beor el o
. = EE— > mperfection factor a rel.
slenderness: rLT.C_A Mecrc A ecr.C_A Aritc A =046 buckingcurveb: aTc:= 0.34

0.2 if Me.cr.C_A =0

2 . 1
drc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + lrLT.c_A] XLT.C_A = Min > 2,1 xLtc A=09
dL1c A =065 dtcat \/¢LT.C_A - MLTC A
Mgq4-0.5]-8 ; ;
For moment distribution accord. to modell B: Cwind_pillar = % My.i(xi) = M(in - xiz)
Moment at quater point of L—CChart 1 L

unbraced segment: X1_4 = T + Z'chatt X1_4 =252m My.i(xl_4) = 64.9kN-m My.AB = My.i(xl_4)
My.AB = 64.9kN-m

Moment at centerline of Xy 9= ———— + —-CCpatt Xy 0= 2.9m My.i(xl 2) = 66 KN-m MleB = My.i(xl 2)

unbraced segment: - 2 2 - - -
MleB = 66kN-m

Moment at 3/4-point of L— CChart 3

unbraced Segment: X3_4 = T + Z'chatt X3_4 =3.27m My.i(X3_4) = 64.9kN-m MleB = My.i(X3_4)

G 12.5(|Mgq-05|) My cg = 64.9kN-m

" 25(|Mgg1-05]) + 3Myap + 4-Mypg + 3-My cp

Elastic critical moment for singly-symmetric sections, bending
Mecrc B = CbB'rO'Ag'\’Gez'GT

about the axis of symmetry: Mecrc g = 595.3kN-m

Relative Wetry1fyp 3
slenderness: MLT.CB™= VI if Meercg>0 drc =051+ OLLT.C'(MLT.C_B - 0-2) +AiTCB
e.cr.C_B
0.2 if Megcp=0 Mitce=051  ¢rcp=068
1
= min ,1
tiree 2 2 xLt.c = 0.88
dtcB+PTCc B — ATCB
Moment distribution: Moment_dis = "A" vite = |xitc o if Moment dis = "A"
- xLtc =09
xitc g If Moment_dis = "B"
CZ1621 FR1 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 5.8
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N N -
b=100mm h=360mm c=39mm t=5mm fyp = 500—  f, = 550 — Ymo = 1.00

mm mm? ymz1 = 1.00

Stresses on one member

profile at mid-span from above: chord force from above:  Ng,gq = 86.76kN max momenty-y: My max.c = 66 KN-m
Chord at end panel: Mz Ed.c VEd.max
fcc
V
Viprd = 274.24 KN o 0.002 << 1,0 The shear force is negligible
Vib.Rd
Chord at end panel: VEd.max CChatt ) _
"corner" moment: 2o = T maximum momentz-z: -~ M, ¢y = 0.39kN-m

maximum chord force . [ ™ CCpatt
at batten (end): Mz.Ed.C.end = Mz.Ed.Csm[ j Mz.Ed.C.end =1.41kN-m momentdue to bow
L imperfection at end of panel

maximum compression NEg (hO'Ach)
force: Nehend = —— + Mzedcend Nch.end = 83.95kN
= fee (2-1etr)
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Nch.end VM1 Nch.endYM1 cc =1
nylclz = nylclz = 0.08 N co= Nco= 0.1 Xy'FB( batt)
Ty£e(CChat) Ne.ri %2.78(CChat)) Ne i %278(CChat) = 0.87
Equivalent uniform moment factors: Moment_dis = "A"
Momentatstartof unbraced segment X0 0= 0-CChatt My.a0 == 0.5-Mygqccpat A(X0 o) My.a0 = 34.32kN-m
Moment at end of unbraced segment My max.c = 66 KN-m
My.a0 0.52 range for model "A"
YmCA= - YmcAa=U.
Mgg1-05 if [Mggq| > [Meqg,|
Mgg 205 if [Mggq| < [Meggy
L - ccy 1
Moment at centerline of X1_2 = —att + —-CCpatt X1_2 =29m My.i(xl_Z) =66 KN-m MleB = My.i(xl_Z)
unbraced segment: 2 2
MleB = 66kN-m
L-cc
Moment at start of batt
unbraced segment: X 0= 2 + 0-CCpatt X 0= 2.15m My.i(XO_O) = 61.59kN-m My.BO = My.i(XO_O)
My Bo - .
Upca = [My.s0) anco = 0.93 Wmep =1 range for model "B" My.go = 61.59kN-m
M
| My e
CmLT.C.2 = maX(OG + 04WmCA704) if Moment_dis ="A" CmLT.C.Z = 0.808 Cmy.C.2 = CmLT.C.Z sz.C.2 =1

(0.95 + 0.05-a ) if Moment_dis = "B
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

hryre(Char) = 014 Ky = min] Coyco(1 + 0.6-Ay a(CCha) Ny.c.2)- Crmy.c.or(1 + 0.6:nyc5) | Ky.c2 = 0.81
xr.z.FB(CCbatt) = 0.53 Kpzc2 = min[cmz.C.Z'(l + O-G'Xr.z.FB(CCbatt)'nz.C.z)asz.C.Z'(l + 0-6'nz.c.2)] kzz.c2 = 1.03
0-05'7‘r.z.FB(CCbatt) 0.05
Kpy.co=max| 1 — ‘el - ————=Mc2| Kyc2=1 kyz.c2 = Kzzc2
Cmy.C.Z - 0.25 CiLtc2—0.25
CZz1621 FR1 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 6-8
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b =100 mm h = 360mm c=39mm

Controll single C-profile between battens:

My max.c = 66 KN-m M, = 0.39kN-m

Buckling moment resistance y-y

EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:
Buckling resistance moment z-z

EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:
Resistance for one profile buckling mode

flexural buckling-: y-y
Resistance for one profile buckling mode

flexural buckling-: z-z
Resistance for one profile buckling mode
-torsional or torsional-flexural

N o= 1.00

N
t=5mm fp = 500—— £, = 550 ——
2
YM1 = 1.00

mm mm2

AM, girt = 0.69KN-m  Ngpeng = 83.95kN

AM shift = |AeN'Nch.end|

Myric = XLT.cMyerk  xLtc=09  Myggc= 137.71kN-m

M, ricc = Min(M_1crk Myocr) M, rk.c = 27.32kN-m

Copat = 15M %y re(Copar) = 1 Nb.Rky.re(CObat) = 1007.26 kN
CCpart = 1.5M Xz.FB(CCbatt) = 0.87 Nb.Rk.Z.FB(CCbatt) = 877.73kN
CCpatt = 1.5 M XTF(CCbattaCCbatt) = 0.88 Nb.Rk.TF(CCbattaCCbatt) = 886.8 kN

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Bucklingabout relevant axis in mid-span or en panel of

built-up member

maX(N ch.Ed> Nch.end)"‘/Ml

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):

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

NchEd YM1

Evading in y-y:

NchEd YM1

Xy.FB(CCbatt)'Nc.Rk

Evading in z-z:

Xz.FB(CCbatt)'Nc.Rk

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

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

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

Nch.end VM1

Evading in y-y:

Evading in z-z: Nech.end'YM1

Xy.FB(CCbatt)'Nc.Rk

Xz.FB(CCbatt)'Nc.Rk

CZ1621 FR1 C-EN_PILLAR_ver_1-14.mcd

. =01 <10
mm(Xy.FB(CCbatt)aXz.FB(CCbatt)aXTF(CCbattaCCbatt))'Nc.Rk
N . M . AM qhistl ):
ch.Ed"YMO N y.max.C*YM0 . (| Z.Shlft|) TMo _ 054 <10
Ne¢ Rk Mchk Mz.Rrk.C
My max.c:Ym1 (|AMz.shift| )"‘/Ml
Kyco———— +Kpco—————— =05 <1.0
xLT.c-Mycrk Mz rk.c
M . AM, qhistl )
y.max.C"Y M1 (| Z.Shlft|) TMm1
+Kyco—————— +Kyco——— =06 <1.0
xLT.c-Mycrk Mz rk.c
Nch.end"YMo N My max.c'Ymo N (Mz.ch + |AMz.shift|)"‘/M0 _ 056 <10
Ne¢ Rk Mchk Mz.Rrk.C
M . M, ch + [AMg qhisil )
Kycr y.max.C'Y M1 Kcr ( z.ch | z.shlft| ) TMm1 _ 051 <10
(. . L. M
xLT.c'Mycrk ZRK.C
My max.c'YM1 Mych + | AMyzghiti| ) VM1
+ kzy.C.Z'L zz.C.Z'( = | & |) = 0.61 <1.0
xLT.c-Mycrk M;Rk.C
LLENTAB AB - ver.1.14 7
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N N =
b=100mm h=360mm c=39mm t=5mm fp = 500—— f,=550—— Ymo = 1.00
mm? mm? ym1 = 1.00
Forces on battens: max shear flow in one batten:
VEd max’ CChatt
=— Tpate = 5.06 KN
batt * b I o
att ho Toc att .‘—‘.T ho N
maxmoment in one batten: " [l bl | S Vea/
+ | ‘ 0 Ed/2
Thatr Mo Ol o o O
Mpatt = Mgt = 0.39kN-m EREN o T
2 of | L |
Npatt fyb 1 . ﬂ—ﬂ\
lebatt = 0346' A be.batt = i yb |f A‘Wbattg 083 | | ho 2
toatt \ E Ne | ;\ & S N /
fyo 1] | > VEd/2
0.48 if 0.83 < Ay part < 1.40 il 5
xw.batt o -
—- o)
fyb . =
0.67. if Ay patt > 1.40
kw.batt
Pbatt: thatt fub.o Th
Vit g = — OBy g = 227.45KN T _002 <10
YMo Vibatt.Rd
2
fyb  that Mo Mg
Meg.patt = —— — 2 Mpgpat = 13.33KN-m T -003 <10
YMo 6 MR batt
Forces on d d numbers of screws on one
SCrews: ‘ - ‘ - ‘ - ‘ ‘ T T |hscr3: 150-mm| |nc1= 2| side of one PXK
F — F Tpatt-ho
{<ﬁ@ ® | | Sl | ahy | Tyat = 5.06kN  Fi= 2? F = 2.63kN
IO IR R N
il | ] Toar |
F F L 2 batt
©— © e us] i Fscew = |F+ [ n.
o I .
~ho No Fecew = 3.65kN = force on one screw

Forces on weld:

<30kN

welding high: |hbatt.w = 150~mm| welding length: |Ibatt.W = 2-40-mm

=
=
§ ‘ . 3'Tbatt'h0 . Tbatt
= ‘ ‘ O patt.w = —2 Thatt.w -— #
= M T1 \ Apatt w Moatt w batt.w @patt.w
O
Q [ |
| OV battw ‘= \Obattw T 3 Thatt.w Oy pattw = 37.94 B stress in one we
L L mm
[+]

CZ1621 FR1 C-EN_PILLAR_ver_1-14.mcd

LLENTAB AB - ver.1.14
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m Firma: LLENTAB Stranalz1
Viypracoval: Kamil Patrman Zakaznik Hala Zator

Aplikace Adresa: Projek: CZ1621

PROFIS kotwy 1.8.0 Telefon/Fax: -/ - Kontakini osoba:

http:/Awwv.hilti.com/ E-mail: kamil.patrman@llentab.cz Datum: - / 04.02.2022
Poznamky:

Typ a rozmér kotvy:
Efektivni hloubka kotveni:
Material:

Certfikat:

Platnost:

Zkouska:

Diganéni montaz:
Kotevni deska:

ZAakladni material:

HIT-RE 500 + HAS-E (8.8)-M30
he= 270 mm; soucinitel hloubky osazeni = 1.800
8.8

-/-

Navrh podle SOFA - po ETAG zkouSce

supevnéni na povrchu; piné podliti (kotevni deda); e, =50 mm; t =20 mm
S355 (ST52); ; I, x I, x t = 320 x 560 X 20 mm

netrhlinowy Beton C20/25, f.. = 25.00 Nmm_; h =10000 mm

Wztuz: vzdalenog wyztuze >= 150 mm
sokrajovou podélnou wyztuzi d >= 12 mm + uzaviena vyztuz timinkového typu s<= 100 mm
Geometrie [mm] Zatizeni [K\]
Puadorys Vyslené zatizeni [N, KN
y N =4200 V, =-37.00
M, =0.00 M, =0.00
O
LO)
N
o o
o 3| 4 X
©
<
o o
3 T |2
N Exentricita [mm]
g, =0 WV, =0.00
330 | 200] 330 g =0 M, =88.00
Posouzeni/Urov e (Uprav ené piipady)
Vypoctova hodnota [KN] Vyuziti [%]
Zatizeni Zlouska Zatizeni Kapacita Bn/Bv Status
Tah Betonovy kuzel 206.26 393.18 52/- OK
Smyk Unosnost oceli 9.25 26.77 -135 OK
(distan¢ni montaz)
Zatizeni Bn Bv o VyuZiti By v [%0] Status
Interakce 0.525 0.345 15 58 OK

Upozornéni

Pii pouziti HILTI dynamického setu se smykové zatizeni digtribuuje do kotev rovnomémé
Za kompaktibilitu 2 sou¢asymi normami (napf.EC3) zodpovida uzivatel
Predpoldada se suché dira a sandardni vy€isténi! Vliv teploty je zanedban!

Upevneéni je bezpeéné!

VloZené tdaje prekontrolujte jestli odpovidaji skute¢nym podminkam a zaméru, pro které je chcete pouzit.

ProflS Anchor (¢ ) 2003 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni zna¢ka Hilti AG, Schaan
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Cast konstrukce: BR1 ZtuZidla podélna

Poznamky:
C. projektu:  Néazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN
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C. projektu: Projekt: Misto vyst.: - -
T pro) Cz1621 ¢ Hala zator Y$ ' Lougky u Zatoru
I'I'E AB Datum: 25.01.2022 Vypracoval: Kamil Patrman Kontroloval: Stanislav Téth
Filename: CZ1621 Loading.v1.19.191204.xIsm Vypoget dle: CSN
H. Ztuzidla v podélné sténé
Zakladni informace projektu:
Sitka haly: 15.310 m Horni pas: 17.35 ° Vyska u Zlabu: 8.30 m
Délka haly: 45.115 m Dolni pas: 10.62 ° Vyska hrebene: 10.69 m
Modulové vzdalenost ramu: 6.90 m

Sily v podéIném sténovém ztuzeni

Zatizeni vétrem

CSN EN 1991-1-4 ()

Kategorie terénu: Il. Oblasti s nizkou vegetaci jako je trdva nebo izolované prekazky (stromy, budovy)

Charakteristicka hodnota rychlosti vétru vp,,=
Maximalni dynamicky tlak q, (z) =

Rozhodujici smér vétru: Podélny

25 m/s
0.936 kN/m?

Rozhoduje soucet tlaku a sani z podéIlného vétru na navétrném a zavétrném Stitu

Zpusob vypocétu tlaku do Stitu:

Pogéitat plochu automaticky

Zatizeni je pocitano automaticky z celého ¢tverce, vypocet na strané bezpec¢nosti

Automaticky vypocet

Navétrna sténa (tlak)

ZAavétrna sténa (sani)

Soucinitel vnéjsiho tlaku ¢, = 0.70 Soucinitel vnéjsiho tlaku ¢, = 0.30
Vypoctova hodnota We (gak) = 0.65 KN/m? Vypoctova hodnota W saniy = 0.28 KN/m?
Soucinitel zatizeni g,, = 1.5 Soucinitel zatizeni g,, = 1.5
Normova hodnota W = 0.98 KN/m? Normova hodnota Wy saniy = 0.42 KN/m?
Sily na horni ¢ast stény wy, = 80.40 kN Sily na horni ¢ast stény wy, = 34.46 kN
Soucet sani a tlaku do Stitu = 114.85 kN
Tieni vétru o povrch haly CSN EN 1991-1-4 ()
Délka na které dochéazi ke tfeni (vina do 60mm) x = 14.50 m
Souginitel tfeni pro hrubé povrchy ¢, = 0.04
Treci Sitka ve stfeSe a = 16.04 m
Sila od tfeni ve stfeSe wyy= 13.05 kN
Treci Sitka ve sténé a = 8.30 m
Sila od tfeni ve sténé wy = 6.75 kN
Zatizeni jefdbovou dréhou
Podélna brzdna sila B, = 0.00 kN (pouze je-li jefabové draha)
RozloZeni sil do ztuZidel
Podil celkové sily do 1 fady ztuzidel = 50 %
Statické schéma ztuzidel:
500 A a 50%
62,5%
1875% A A 18,75%
37,5% 37,5%
12,5% V' a 12,5%

Typ ztuzidel: Jednoducha ztuzidla

Sténa s jednoduchym ztuzidlem

Typ zavétrovacich pasku:

Vyska ztuzidla h =

Pocet ztuzidel v jedné fadé =

Sila pfenasena do 1 fady ztuzidel w,; =
Sklon ztuZidla a =

Smykova sila do kotveni H =
Tah/tlak do zakladl V =
Sila v zavétrovani D =
Posouzeni zavétrovani
D= 26.33 kN < Ryp =
ZAVETROVANI VYHOVUJE

Nové pasky 42x4mm

8.30 m
4
67.33 kN
50.26 °
D A%

16.83 kN

20.25 kN

26.33 kN

H
43.00 kN —
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MORE THAN STEEL BUILDINGS

Cast konstrukce: BR2 ZtuZidla Stitova

Poznamky: 1xP4x42
Nrd=43kN
VYHOVUJE

b Ficte Fx-t 20kN

Max=-044
Min=-16.00
ﬁx Cases: 10 11 20 30to32 40to42 50 80to84 90t093
C. projektu:  Néazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN
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kamilpat
Psací stroj
1xP4x42
Nrd=43kN
VYHOVUJE


LLENTAB HE o o O — @

MORE THAN STEEL BUILDINGS

0.

Cast konstrukce: DO1 Unosnosti profilt

C. projektu:  Néazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN
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MORE THAN STEEL BUILDINGS

AVA
\/\4

Section properties according to EN 1993-1-3: a0 = 1.00 vy = 1.00 Section HB

Mycrg = 5.81kN-m Bending moment resistance y-y (6.1.4) Kb = 268mm

M, 1crd = 2.89kN-m Bending moment resistance z-z tension in web (6.1.4) h = 100 mm

M,ocrd = 3.06kN-m Bending moment resistance z-z compression in web (6.1.4)

Vinrd = 39.61 kN Shear force resistance perpendicular to y-axis web only (6.1.5) el
VpRrd = 52.54 kN Shear force resistance perpendicular to y-axis web+lips (6.1.5)
Vib.rd = 59.01 kN Shear force resistance perpendicular to z-axis (6.1.5)

Ry ra21 = 20.8kN Reaction force (RF) resistance web, 100mm support (6.1.7)
Ry rdi1 = 11.02kN RF resistance web, 100mm support, close to end (6.1.7)

Ry raz2 = 28.51 kN RF resistance web, 200mm support (6.1.7)

Ry rdl2 = 14.69 kN RF resistance web, 200mm support close to end (6.1.7) h = 100 mm
Ry ras1 = 23.91 kN RF resistance restrained web, 100mm supp. (6.1.7) b= T
¢=17mm
Ry ras1 = 24.73kN RF resistance restrained web, 100mm supp., close to end (6.1.7) -
i 5 = zmm
= Axial tension resistance (6.1.2
Nirda = 193.83kN ( ) A= 53140 mm?
Norg = 148.97kN Axial compression resistance (6.1.3): N
fyp =350 —
Change of centre of gravity in mm
y-direction, due to effective " N
L,:=0.5m,1.0m.. 10.0-m_y := 0.5:m,1.0-m.. 10.0-m RIS yriger compression: w=420—
(=) = to the right mm
_ _ _ NTF.Rd
L. = Norayro(Ly) =Norazrn(Ls) = Aey = 1.52mm e = 28.43mm
0.5|m 148.97 | kN | 14839 kN (5 13862 kN
— yMm = 37.65 mm
1 144.70 136.65 1 110.73
1.5 136.75 122.19
i 1.5 7681 W, = 1.87 x 10* mm’
2 127.59 103.84 2 .34 4 i 3
— : W, = 1.47 x 10 " mm
2.5 116.72 83.82 25 37.81 b Wl 56064 X
3 104.16 66.10 3 29.02 b p 2= .04 mm
3.5 90.79 52.28
= 3.5 23.38 7 5 4
4 77.92 41.94 4 19.57 | Iy =9.16 x 10" mm
45 66.49 34.21 : v (O 3 L=4.04x 10°mm*
— ! O Q z ¢
5 56.82 28.36 4’2 12'22 J If o
5.5 48.81 23.86 oy 13'33 } g & E-I, = 192325 N-m2
8 42.23 2033 o i<l S A ‘ Yy El,=84787N-m’
6.5 36.80 17.52 : “lscl
7 3231 15.25 6.5 1116 I T~el iy = 41.51 mm
75 28.57 13.40 71036 Ny J%\T i,=27.56 mm
8 25.42 11.85 7.5 9.68 \ o — —
85 22.76 10.56 8  9.09 'z It = 736 mm*
9 20.49 9.47 8.5 8.58 2 .
95 18.53 8.54 9 813 I = 8,07 x 10" nm
10 16.84 7.74 9.5 7.72 k
— =416-E
10 735 Ep -
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MORE THAN STEEL BUILDINGS

Section properties according to EN 1993-1-3:

Mg = 9-49KkN-m
M, 1crd = 491 kKN-m
M,pcrd = 491 kKN-m
Vinrd = 58.8kN
Vira = 80.02kN
Vipra = 89.72kN
Ry raz1 = 46.22kN
Ry ral1 = 26.46 kKN
Ry raz2 = 55.59 kN
Ry rdi2 = 33.07kN
Ry raa 1 = 43.8kN
Ry ras.1 = 49.78 kN
Nird = 299.92kN

NeRrd = 269.74 kN

M0 = 1.00 ™M1 = 1.00

Bending moment resistance y-y (6.1.4)

Bending moment resistance z-z tension in web (6.1.4)

Bending moment resistance z-z compression in web (6.1.4)
Shear force resistance perpendicular to y-axis web only (6.1.5)
Shear force resistance perpendicular to y-axis web+lips (6.1.5)

Shear force resistance perpendicular to z-axis (6.1.5)

AVA
\/\4

Section OB
kb = 268mm

h = 100 mm

Reaction force (RF) resistance web, 100mm support (6.1.7)

RF resistance web, 100mm support, close to end (6.1.7)

RF resistance web, 200mm support (6.1.7)

RF resistance web, 200mm support close to end (6.1.7)

RF resistance restrained web, 100mm supp. (6.1.7)

RF resistance restrained web, 100mm supp., close to end (6.1.7)

Axial tension resistance (6.1.2)

Axial compression resistance (6.1.3):

= 77 mm

h = 100 mm
b =77mm

c¢=19mm

t=3mm

Ag = 806.52mm’

N
fyp = 350 —
Change of centre of gravity in mm
y-direction, due to effective " N
L,:=0.5m,1.0m.. 10.0-m_y := 0.5:m,1.0-m.. 10.0-m RISHSS Mrdercormpression, u=420
(=) = to the right mm
_ _ _ NTE.Rd
L. = Nb'Rd'y'FB(Ly) _Nb'Rd'Z'FB(LZ) i Aex= 1.5mm e; =29.97 mm
0.5|m 269.74| kN [26727| kKN (5 24791 kN
— yMm = 38.94 mm
1 259.13 244 .14 1 192.65
15 242.72 214.83
1.5 131.49 W, = 2.8 x 10*mm’
2 223.23 177.84 2 91.39 y 4 3
L <] - W,1 =224 x 10'mm
25 199.81 139.81 25 68.34 b z ) X
3 173.49 108.32 W, =14x 10" mm
|5 3 5445 bp
3.5 147.19 84.79
— 3.5 45.47 7 6 4
4 123.62 67.61 I,=1.36 x 10 mm
(4.5 103.88 54.94 o 3 % ‘‘‘‘‘ 3 ' 5o

: ; : Y (O ol 1L=639x 10°mm

5 87.83 4544 4’2 iT;Z J I ilo
55 74.91 38.15 : } E-I, = 285635 N-m?

6 64.46 3247 55| 28531 ||y  gc ELL = 134090 N2

1 6 2626 | |7 y T.= e
6.5 55.97 27.96 SC

7 49.00 2432 6.5 2432 i T~el iy = 41.07 mm
75 4322 21.34 7. 2264 Ny J%\T i, = 28.14mm

8 38.39 18.87 7.5 21.16 L o — =
8.5 34.32 16.81 8 19.82 'z Iy = 2520 mm*

9 30.85 15.07 8.5 18.61 . .
95 27.88 13.58 9 1751 Ip = 142 x 10"mm
10 25.32 12.31 9.5 16.49 k

— = 628-2
10 1555 & m
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MORE THAN STEEL BUILDINGS

Section properties according to EN 1993-1-3:

Mycra = 16.5kN-m
M, 1crd = 10.31 kN-m
Mpcrd = 10.31 kN-m
Vinra = 93.12kN
Vira = 143.55kN
Viprd = 151.31kN
Ry raz.1 = 90.08 kKN
Ry ra1 = 50.44 kN
Ryraz2 = 103.49kN
Ry rd2 = 60.53 kN
Ry raa.1 = 69.69 kN
Ry ras.1 = 99.17kN
Nirg = 517.41 kN

NeRrg = 488.08 kN

Bending moment resistance y-y (6.1.4)

M0 = 1.00 ™M1 = 1.00

Bending moment resistance z-z tension in web (6.1.4)

Bending moment resistance z-z compression in web (6.1.4)

Shear force resistance perpendicular to y-axis web only (6.1.5)

Shear force resistance perpendicular to y-axis web+lips (6.1.5)

Shear force resistance perpendicular to z-axis (6.1.5)

Section VB
kb = 290mm

h = 100 mm

ot

t =4 mm b = 82mm

—%

i ¢ =28mm

Reaction force (RF) resistance web (h), 100mm support (6.1.7)

RF resistance web (h), 100mm support, close to end (6.1.7)

RF resistance web (h), 200mm support (6.1.7)

RF resistance web (h), 200mm support close to end (6.1.7)

RF resistance restrained web (h), 100mm supp. (6.1.7)

h = 100 mm
b = 82mm

¢ =28mm

RF resistance restrained web (h), 100mm supp., close to end (6.1.7)

Axial tension resistance (6.1.2)

Axial compression resistance (6.1.3):

L,:=0.5m,1.0m.. 10.0-m,y =0.5m,1.00m.. 10.0-m

Change of centre of gravity in
y-direction, due to effective N
plates under compression:

(=) = to the right

t =4 mm
2
Ag = 1167.93 mm

N
f = 420 —
b 2

b A
mm

f, = 480 —
mm

_ _ _ NtF.Rd
L= Norayrs(ly) =Norazrs(Ls) = Aex = 0.16 mm e, = 35.12mm
0.5|m 488.08| kN |48267| kKN (5 447.98 kN
— ym = 449 mm

1 460.84 439.52 1 347.17
15 424.95 384.28

2 380.65 314.93 2 164.83 0 8

- : W, = 3.33 x 10" mm

25 327.91 24531 25 123.46 5 z S
3 273.05 188.98 W, = 2.45 x 10" mm

i 3 9837 bp

35 223.82 147.46

|~ 3.5 81.97 7 6 4

4 183.55 117.35 A 7081 ‘ I, = 1.89 x 10°mm
45 151.83 95.26 i 62:02 Y (om Nafo| L=11x 10® mm*

5 127.04 78.71 o | ilo
55 107.56 66.06 S B ! E-L, = 396050 N-m’

- 55 50.08 y | gc
6 92.09 56.19 ol Y ‘ e ) 2
6 4563 | = y E-I, = 231314N-m
6.5 79.65 48.37 sC

7 69.53 42.06 6.5 4183 i el iy = 40.18 mm
7.5 61.19 36.90 7| 3852 Ny J%\t i,=30.71 mm

8 54.25 3263 75 3559 | — _

8.5 48.42 29.06 8 3299 ' Iy = 648533 mm”

9 43.48 26.05 8.5 30.65 .
95 39.25 2347 9 2853 I, =325x 10" mm
10 35.60 21.27 9.5 26.6l1 K

— = 9.05-2
10 24.87 Ep "
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= Ty
MORE THAN STEEL BUILDINGS
Section properties according to EN 1993-1-3: a0 = 1.00 vy = 1.00 Section FB
Mycrg = 24.8kN-m Bending moment resistance y-y (6.1.4) Kb = S00mm
M,crd = 17.31 kN-m  Bending moment resistance z-z tension in web (6.1.4) h = 100 mm

Merd = 17.31 kN-m
Venrd = 137.12kN
Vira = 225.17kN
Viprd = 230.94 kN
Ryraz1 = 150.46 kN
Ry raL1 = 79.34kN
Ry raz2 = 168.94kN
Ry rd2 = 92.56 kKN
Ry raat = 110.17kN
Ryras1 = 175.84kN
Nirg = 792.81 kN

Negrg = 757.81 kN

Bending moment resistance z-z compression in web (6.1.4)

Shear force resistance perpendicular to y-axis web only (6.1.5)

Shear force resistance perpendicular to y-axis web+lips (6.1.5)

Shear force resistance perpendicular to z-axis (6.1.5)
Reaction force (RF) resistance web, 100mm support (6.1.7)
RF resistance web, 100mm support, close to end (6.1.7)

RF resistance web, 200mm support (6.1.7)

RF resistance web, 200mm support close to end (6.1.7) h = 100 mm
RF resistance restrained web, 100mm supp. (6.1.7) b= gomm
¢ =33mm
RF resistance restrained web, 100mm supp., close to end (6.1.7) = o5
= Jmm

Axial tension resistance (6.1.2) 2
Ag = 1515.62 mm

Axial compression resistance (6.1.3):

N
fyp = 00—
Change of centre of gravity in mm
y-direction, due to effective " N
L,:=0.5m,1.0m.. 10.0-m_y := 0.5:m,1.0-m.. 10.0-m RISHSS Mrdercormpression, w= 30—
(=) = to the right mm
_ _ _ NTE.Rd
L, = Nb.Rd.y.FB(Ly) —Nb.Rd.z.FB(Lz) = Aex= 0 mm &, =38.01 mm
0.5|m 757.81| kN [74605| kKN 05 690.97] kN
—1 ym = 47.78 mm
1 703.60 674.30 1 57
15 637.76 580.44
- L5] 3555 Wy = 4.96 x 10* mm’
2 554.63 464.70 2 2483 y . s
25 459.72 354.90 Wyi = 4.34 x 10" mm
e 2.5 187.16 b 4 3
3 369.86 270.26 3| 149.84 5 W, = 3.46 x 10" mm
35 296.13 209.54 p
— 3.5 125.11 7 6 4
4 239.30 166.14 I, = 2.36 x 10°mm
45 196.11 134,54 H L] 1 % ‘‘‘‘‘ 3 ' 6 i
i I . M ol I,=154x 10 mm
sl ] , ! o
5 163.09 110.99 3 2 z: if J | ilo
55 137.49 93.04 ' } E-1, = 494738 N-m’
6 117.35 79.08 35 B |4l Y : 9C Bl - 323343 Nm?
o1 6 67.86| | | =7 < = =
6.5 101.26 68.02 e
7 88.23 59.11 6.5 61.65 i T~el iy = 39.43 mm
75 77.54 5184 7. 5625 Ny J%\T i,=31.87mm
8 68.67 45.83 7.5 51.51 L o — =
— \
85 61.22 40.80 8 4731 > Iy = 132 x 10" mm*
9 54.92 36.56 8.5  43.58 . e
95 4955 32.94 9 40.24 Ip = 5.32x 10"mm
10 44.92 29.83 9.5 37.25 ki
10 34.55 gp= 11682
5 -
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MORE THAN STEEL BUILDINGS
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Section properties according to EN 1993-1-3: a0 = 1.00 vy = 1.00 Section IA
Myrg = 152.53kN-m Bending moment resistance y-y (6.1.4) ki = SOOI
M, 1crd = 27.71kN-m  Bending moment resistance z-z tension in web (6.1.4) b= 100zm
——
M,ocrd = 27.32kN-m  Bending moment resistance z-z compression in web (6.1.4) )ck{
Viprd = 355.39kN Shear force resistance perpendicular to y-axis web only (6.1.5) Ze=39mm
VpRrd = 460.75 kKN Shear force resistance perpendicular to y-axis web+lips (6.1.5)
h = 360 mm
Vib.rd = 274.24 kN Shear force resistance perpendicular to z-axis (6.1.5)
Ry raz1 = 139.42kN  Reaction force (RF) resistance web (h), 100mm support (6.1.7) 7(\_t 5
A . = Jmm
Ry rd1 = 71.45kN RF resistance web (h), 100mm support, close to end (6.1.7)
Ry raz2 = 156.54kN  RF resistance web (h), 200mm support (6.1.7) L:J
Ry rdl2 = 83.36 kN RF resistance web (h), 200mm support close to end (6.1.7) h = 360 mm
Ryrast = 110.17kN  RF resistance restrained web (h), 100mm supp. (6.1.7) b= 100
¢ =39mm
Ry ras1 = 187.73kN  RF resistance restrained web (h), 100mm supp., close to end (6.1.7) -
. 5 = Jmm

Nira = 1547.81 kN Axial tension resistance (6.1.2) Ag = 3025.62 _—

Nerg = 100726 kN Axial compression resistance (6.1.3):

N
fyp = 500 —
Change of centre of gravity in mm
y-direction, due to effective " N
L,:=0.5m,1.0m.. 10.0-m_y := 0.5:m,1.0-m.. 10.0-m RISHSS Mrdercormpression, w= 30—
(=) = to the right mm
_ _ _ NTE.Rd
L. = Nb'Rd'y'FB(Ly) B Nb'Rd'Z'FB(LZ) B Aey = —-8.2mm e = 27.86 mm
0.5|m 1007.26 | kN| 1007.26 | kN (5 1007.26 kN
— yMm = 43.18 mm
1 1007.26 951.45 1 955.72
15 1007.26 877.73
1.5 886.76 W, = 3.15 x 10° mm’
2 1007.26 786.79 4
3 21 BT W, = 1.54 x 10° mm>
=1,
25 995.37 678.45 25 70948 5 2 o
3 978.49 565.49 W,y =5.62x 10*mm
L) 3 610.02 bp
35 961.21 463.88
— 3.5 518.5 7 7 4
4 943.37 380.60 ‘ I,=5.58 x 10" mm
(45 924.78 314.93 . B T ) 6 mm®
; . . M ol I,=3.92x 10°mm
— 4, ; - o *
5 905.29 263.56 3| 372:63 J I ilO
55 884.72 22318 3| S0 1 Ey = 11724166 N-m”
6 862.95 191.10 3.5 291.56 al Y | g¢ E-L = 822335N-m’
o1 6 2604 | | 4 o= m
6.5 839.86 165.30 sC
7 815.40 144.30 6.5] 23522 i T~el iy = 135.84 mm
75 789.54 127.00 7. 214.65 Ny J%\t i,= 3598 mm
8 762.37 112.61 7.5 197.67 \ . E— —
85 734.02 100.50 8 183.49 ' Iy = 2.57 x 10*mm*
9 704.74 90.24 8.5 171.56
or] I, = 1.03 x 10" mm®
95 674.81 81.46 9 161.41 ®
10 644.59 73.90 9.5 152.71 k
— =352
10, 145.19 Ep -
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Section properties according to EN 1993-1-3: Ymo = 1.00  yy = 1.00 Section AA

Mygq = 30.73 kN-m Bending moment resistance y-y (6.1.4) kb = 400mm

M, rq = 33.76 kN-m Bending moment resistance z-z tension in web (6.1.4)

b = 120mm
M,orq = 33.77 kN-m Bending moment resistance z-z compression in web (6.1.4)

Vinrd = 154.44kN  Shear force resistance perpendicular to y-axis web only (6.1.5) r 7 g

Vinerd = 271.35kN  Shear force resistance perpendicular to y-axis web+lips (6.1.5) _c=43mm

h=112mm

Viprd = 331.98kN  Shear force resistance perpendicular to z-axis (6.1.5) L \_t=5mm

N rq = 1047.81 kN Axial tension resistance (6.1.2)

N.ra = 981.63kN  Axial compression resistance (6.1.3):  Change of centre of gravity in
y-direction, due to effective

plates under compression: h=112mm
(') = to the nght b = 120 mm
Aey = 1.39mm ¢ =43 mm
L,:=1.00m,1.5m..15.0-n Ly = 1.00m,1.5m..15.00m t=5mm
N 2
L,= Nb.Rd.yFB(Ly) Nb.Rd.z.FB(Lz) = TFRd Ay =2025.62 mm
1.00 |m [ 95219 | kN| 93235 kN (.5 852.85 kN
150| [898.90 864.56 1 5662 £ B0
; b= 500——
2.00 837.28 781.86 Ls 3471 Y mm2
2.50 763.95 682.68 2 23847 N
300| [679.45 576.35 fy=550—
2.5 18178 o
= ]
: : : 3.5 127.89 €1 = 3631 mm
4.50 429.92 327.62 _
4/ 113.52 yMm = 49.01 mm
5.00 366.81 274.95 45 103.03
550| |314.78 23327 : : W,y = 642 x 10" mm’
6.00 272.10 200.01 3 94.95 W, = 7.68 x 10* mm°
6.50 237.03 173.18 5.5 88.45 Wor = 675 x 104mm3
6 83.01 2=
7.00 208.02 151.30
7.50 183.86 133.25 6.5 7831 5 &
I, =5.88x 10" mm
8.00 163.57 118.20 7. 7415 L 413w 100
850| |[146.39 105.54 7.5 7039 7= oo X AU
9.00 131.75 94.80 8 6694 EL - 1934446 Nor?
9.50 119.16 85.60 8.5 63.74 Ay 12 ':
10.00 108.28 77.68 9  60.74 E-L, = 867806 N-m
10.50 98.81 70.80 9.5 57.93
11.00 90.53 64.79 100 55.26 iy = 53.87mm
11.50 83.23 59.51 105 52.74 i = 45.17 mm
12.00 76.78 54.86 11 5035
12.50 71.05 50.72 1.5 48.08 L= 174 x 10*mm®
13.00 65.93 47.04 12 4593
13.50 61.35 4374 125 43.88 I, = 6.60 x 10 mm®
14.00 57.22 20.78 13 41.94 "
14.50 53.50 38.10 135  40.1 g, = 15692
m
15.00 50.13 35.68 14 3835
145 36.69
15 35.12
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|.I.EN'|'AB = o mm o= O

MORE THAN STEEL BUILDINGS

R.

Cast konstrukce: FR1 Ram standard R15

Poznamky:
Zatézovaci Sirka rdmu Lw=7m.

Ram je posouzen na zatizeni pfi pozaru R15.
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group—1

2022 2022

Author: Designer
Llentab AB Sweden

Autodesk Robot Structural Analysis Professional

File: CZ1621 FR1 R15.rtd
Project: CZ1621 FR1 R15

Combinations

- Cases: 1011 20 40 50

L . Combi
Combinations Name Analysis type | nation | Case nature
10 (C) R15 Snow Linear Combinati ~ ULS show
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 (€) 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

5.81

—— My 50kNm
Max=24.07
Min=-24.06

Cases: 10 11 20 40 50

139



(o

LENTAB , ,
—group—] Autodesk Robot Structural Analysis Professional
2022 2022

Author: Designer File: CZ1621 FR1 R15.rtd

Llentab AB Sweden Project: CZ1621 FR1 R15

View - MY; Cases: 1011204050 1

-1.10

— My 10kNm
5.81 Max=24.07
1 ! Min=-24.06
ﬁx Cases: 10 11 20 40 50
View - FZ; Cases: 10 11 20 40 50
-0.89
-0.38
13.61 |L-12.95 -
5 ¥
oo 0,00 /N
1
——Fz 50kN
Max=69.33
Min=-69.31
ﬁx Cases: 10 11 20 40 50
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LENTAB , ,
—group—] 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

—— RM kNm
— RFkN

ﬁx Cases: 10 11 20 40 50
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Vaznik FR1 R15 diagonaly
Popis:
Poznamky:
Datum: 2022.01.18 @ 13:19:50
Importovano ze souboru: CZ1621 FR1 R15.rtd
Diagonaly
50 87 % Spoj: Strih 10 R15 Snow
Parametry posouzeni prvki:
L y,k | Krivk L zk | Krivk Tenko
Typ Popis Ly Koef. oef ayY Lz Koef. oef az L ft Lt 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 45 | False 1 b 0.7 True 1 b True True True
Materidl:
Prve Délka Hmotno A_eff Komb.
k Typ Member type Profil [m] Material st [ka] A [m?] [m?] 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:
NcM
Prve N_c | N_t | NcM z2 V_y | N_t | N_b | NyMy NzMy | Profil Komb.
k Profil [%] [%] | z[%] [%] [%] [%] [%] | Mz [%] | Mz [%] [%] Rozh. profil 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 Vzpér 11
9 C 100x77x3 9 0 0 0 0 13 17 0 0 17 Vzpér 10
14 | C 100x75x2 0 7 7 5 0 0 0 0 0 7 Prosty tah 40
15 | C 100x75x2 5 0 6 5 0 | 17 9 7 7 9 | Stihlost 20
20 C 100x75x2 8 0 8 8 0 12 11 10 10 11 Stihlost 40
21 C 100x75x2 0 3 3 3 0 0 0 0 0 3 Prosty tah 40
26 C 100x77x3 13 0 0 0 0 15 29 0 0 29 Vzpér 10
27 C 100x77x3 13 0 0 0 0 15 29 0 0 29 Vzpér 10
32 C 100x77x3 0 13 13 13 0 0 0 0 0 13 Prosty 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 Vzpér 10
39 C 100x82x4 18 0 0 0 0 13 32 0 0 32 Vzpér 10
44 | C 100x82x4 0 16 16 15 0 0 0 0 0 16 | Prosty tah 10
45 C 100x82x4 0 16 16 15 0 0 0 0 0 16 Prosty tah 10
50 C 100x82x4 35 0 0 0 0 12 57 0 0 57 Vzpér 10
51 C 100x82x4 35 0 0 0 0 12 57 0 0 57 Vzpér 10
56 C 100x85x5 0 19 19 19 0 0 0 0 0 19 Prosty tah 10
57 C 100x85x5 0 19 19 19 0 0 0 0 0 19 Prosty tah 10
Prve N_t,Ed N_c,Ed F v F b,c F bt F n V_eff Spoj
k Profil Spoj [kN] [kN] [%] [%] [%] [%] [%] [%] Rozh. spoj
1 C 100x85x5 C54 -19.54 -1.9 68 3 36 3 6 68 Stfih
2 C 100x85x5 C54 -19.55 -3.2 68 6 36 3 6 68 Strih
8 C 100x77x3 C36v2 -0.45 6.79 26 32 2 0 0 32 Otlageni
9 C 100x77x3 C36v2 -0.85 5.87 23 28 5 0 0 28 Otlageni
14 C 100x75x2 C26v2 -2.8 0.7 11 5 24 2 2 24 Otlageni
15 C 100x75x2 C26v2 -0.65 1.09 4 8 6 0 0 8 Otlageni
20 C 100x75x2 C24v2 -0.87 1.57 10 16 9 1 1 16 Otlageni
21 C 100x75x2 C24v2 -1.38 -0.27 8 3 14 1 1 14 Otlageni
26 C 100x77x3 C36v2 0.39 9.16 35 43 2 0 0 43 Otlageni
27 C 100x77x3 C36v2 1.59 8.99 34 43 9 1 1 43 Otlaéeni
32 C 100x77x3 C36v2 -9.1 -0.86 35 4 50 4 5 50 Otlageni
33 C 100x77x3 C36v2 -8.97 -1.87 34 9 50 4 5 50 Otlaéeni
38 C 100x82x4 C46v2 3.19 24.81 74 62 9 1 1 74 Stfih
39 C 100x82x4 C46v2 3.46 24.82 74 62 10 1 1 74 Strih
44 C 100x82x4 C46v2 -22.97 -3.41 68 9 64 5 7 68 Stfih
45 C 100x82x4 C48v2 -22.98 -3.58 51 7 48 5 7 51 Strih
C410v
50 C 100x82x4 2 6.28 48.68 87 77 11 1 1 87 Stfih
51 C 100x82x4 C410v 6.29 48.68 87 77 11 2 1 87 Strih
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C510v
56 | C 100x85x5 -59.5 -7.92 83 7 54 10 9 83 Strih
C510v
57 | C 100x85x5 -59.52 -8.13 83 7 54 10 9 83 Strih
Souhrn:

Prve Komb. Profil | Spoj
k Member type Profil Material N_Ed [%] [%] Vyhodnoceni Posouzeni
1 Strut 2 screw C 100x85x5 HX500LAD 10 7 68 | Stfih Vyhovuje
2 Strut 2 screw C 100x85x5 HX500LAD 10 7 68 | Stfih Vyhovuje
8 Strut 2 screw C 100x77x3 S350GD 11 19 32 | Otlageni Vyhovuje
9 Strut 2 screw C 100x77x3 S350GD 10 17 28 | Otlaceni Vyhovuje
14 | Strut 1 screw C 100x75x2 S350GD 40 7 24 | Otlageni Vyhovuje
15 | Strut 1 screw C 100x75x2 S350GD 20 9 8 Stihlost Vyhovuje
20 | Strut 1 screw C 100x75x2 S350GD 40 11 16 | Otlaceni Vyhovuje
21 | Strut 1 screw C 100x75x2 S350GD 40 3 14 | Otlaceni Vyhovuje
26 | Strut 2 screw C 100x77x3 S350GD 10 29 43 | Otlageni Vyhovuje
27 | Strut 2 screw C 100x77x3 S350GD 10 29 43 | Otlaceni Vyhovuje
32 | Strut 2 screw C 100x77x3 S350GD 10 13 50 | Otlageni Vyhovuje
33 | Strut 2 screw C 100x77x3 S350GD 10 13 50 | Otlaceni Vyhovuje
38 | Strut 2 screw C 100x82x4 HX420LAD 10 32 74 | Stfih Vyhovuje
39 | Strut 2 screw C 100x82x4 HX420LAD 10 32 74 | Stfih Vyhovuje
44 | Strut 2 screw C 100x82x4 HX420LAD 10 16 68 | Stfih Vyhovuje
45 | Strut 2 screw C 100x82x4 HX420LAD 10 16 51 | Stfih Vyhovuje
50 | Strut 2 screw C 100x82x4 HX420LAD 10 57 87 | Stfih Vyhovuje
51 | Strut 2 screw C 100x82x4 HX420LAD 10 57 87 | Stfih Vyhovuje
56 | Strut 2 screw C 100x85x5 HX500LAD 10 19 83 | Stfih Vyhovuje
57 | Strut 2 screw C 100x85x5 HX500LAD 10 19 83 | Stfih Vyhovuje
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Vaznik FR1 R15 horni pas
Popis:
Poznamky:
Datum: 2022.01.18 @ 13:19:50
Importovano ze souboru: CZ1621 FR1 R15.rtd
Horni pas
4 96 % Spoj: Strih 10 R15 Snow
Parametry posouzeni prvki:
L y,k | Krivk L zk | Krivk Tenko
Typ Popis Ly Koef. oef ayY Lz Koef. oef az L ft Lt 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
Materidl:
Prve Délka Hmotno A_eff Komb.
k Typ Member type Profil [m] Material st [ka] A [m?] [m?] 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:
NcM
Prve N_c | N_t | NcM z2 V_y | N_t | N_b | NyMy NzMy | Profil Komb.
k Profil [%] | [%] | z[%] [%] [%] [%] [%] | Mz [%] | Mz [%] [%] Rozh. profil N_Ed
4 H 112x120x5 21 0 21 20 0 13 66 27 26 66 | Vzpér 10
5 H 112x120x5 21 0 21 20 0 13 66 28 26 66 | Vzpér 10
Vzpér za
12 H 112x120x5 21 0 24 17 1 1 22 25 25 25 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 | Vzpér 10
17 H 112x120x5 21 0 24 18 0 13 70 31 30 70 | Vzpér 10
Vzpér za
24 H 112x120x5 21 0 24 18 0 1 22 25 25 25 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 | Vzpér 10
29 H 112x120x5 20 0 25 13 0 13 65 32 31 65 | Vzpér 10
36 | H112x120x5 18 0 24 12 8 1 19 24 24 24 | Tlak a ohyb 10
37 | H112x120x5 18 0 24 12 8 19 24 24 24 | Tlak a ohyb 10
40 H 112x120x5 13 0 22 1 1 13 42 28 27 42 | Vzpér 10
41 H 112x120x5 13 0 23 1 1 13 42 28 27 42 | Vzpér 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 | H112x120x5 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
Prve N_t,Ed N_c,Ed F v F b,c F bt F n V_eff Spoj
k Profil Spoj [kN] [kN] [%] [%] [%] [%] [%] [%] Rozh. spoj
4 H 112x120x5 HHO6 9.66 65.95 96 59 9 1 0 96 Strih
5 H 112x120x5 HHO6 9.66 65.96 96 59 9 1 0 96 Strih
12 | H112x120x5 X02 10.05 67.39 0 0 0 1 0 1 Osl.prufez
13 H 112x120x5 X02 10.04 67.39 0 0 0 1 0 1 Osl.prirez
16 | H112x120x5 X02 10.05 68.05 0 0 0 1 0 1 Osl.prufez
17 | H112x120x5 X02 10.03 67.92 0 0 0 1 0 1 Osl.prurez
24 | H112x120x5 X02 9.85 69.57 0 0 0 1 0 1 Osl.prufez
25 H 112x120x5 X02 9.83 69.41 0 0 0 1 0 1 Osl.prirez
28 H 112x120x5 X02 9.11 62.69 0 0 0 1 0 1 Osl.prirez
29 H 112x120x5 X02 8.28 62.65 0 0 0 1 0 1 Osl.prirez
36 H 112x120x5 X02 8.36 60.33 0 0 0 1 0 1 Osl.prirez
37 H 112x120x5 X02 7.05 60.34 0 0 0 1 0 1 Osl.prirez
40 | H 112x120x5 X02 6.01 40.1 0 0 0 1 0 1 Osl.prufez
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 HCO06 -14.42 481 21 5 15 2 0 21 Strih
53 H 112x120x5 HCO06 -19.56 -0.97 28 1 20 2 0 28 Strih
Souhrn:
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Prve Komb. Profil | Spoj
k Member type Profil Material N_Ed [%] [%] Vyhodnoceni Posouzeni
4 Top beam H 112x120x5 HX500LAD 10 66 Stfih Vyhovuje
5 Top beam H 112x120x5 HX500LAD 10 66 Stfih Vyhovuje
12 | Top beam H 112x120x5 HX500LAD 10 25 1 Vzpér 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 Vzpér Vyhovuje
17 | Top beam H 112x120x5 HX500LAD 10 70 1 Vzpér Vyhovuje
24 | Top beam H 112x120x5 HX500LAD 10 25 1 Vzpér 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 Vzpér Vyhovuje
29 | Top beam H 112x120x5 HX500LAD 10 65 1 Vzpér 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 Vzpér Vyhovuje
41 | Top beam H 112x120x5 HX500LAD 10 42 0 Vzpér 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 | Stfih Vyhovuje
53 | Top beam H 112x120x5 HX500LAD 40 11 28 | stfih Vyhovuje
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Vaznik FR1 R15 dolni pas
Popis:
Poznamky:
Datum: 2022.01.18 @ 13:19:50
Importovano ze souboru: CZ1621 FR1 R15.rtd
Dolni pas
3 99 % Spoj: Strih 10 R15 Snow
Parametry posouzeni prvki:
L y,k | Krivk L zk | Krivk Tenko
Typ Popis Ly Koef. oef ayY Lz Koef. oef az L ft Lt 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 45 | False 1 b 0.7 True 1 b True True True
Materidl:
Prve Délka Hmotno A_eff Komb.
k Typ Member type Profil [m] Material st [ka] A [m?] [m?] 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
C. projektu:  Néazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Loucky u Zatoru 25.1.2022 Kamil Patrman  Jaroslav Kosinka CSN EN

148



|.|.ENTAB b

MORE THAN STEEL BUILDINGS

59 Bottom | Bottom beam 3.0m | H 112x120x5 0.647 | HX500LAD 15.39 2090 2090 10

Profily:
NcM
Prve N_c | N_t | NcM z2 V_y | N_t | N_b | NyMy NzMy | Profil Komb.
k Profil 6] | %] | z[] | [ | [%] | [%] | [%] | Mz[%] | Mz[%] | [%] Rozh. profil N_Ed
3 H 112x120x5 0 14 15 13 0 0 0 0 0 15 | Tah aohyb 10
6 H 112x120x5 0 18 23 13 6 0 0 0 0 23 | Tah aohyb 10
7 H 112x120x5 0 18 23 13 6 0 0 0 0 23 | Tah aohyb 10
10 | H112x120x5 0 18 23 13 0 0 0 0 0 23 | Tah aohyb 10
11 | H112x120x5 0 18 23 13 0 0 0 0 0 23 | Tah aohyb 10
18 | H 112x120x5 0 18 20 16 0 0 0 0 0 20 | Tah aohyb 10
19 | H112x120x5 0 18 20 16 0 0 0 0 0 20 | Tah aohyb 10
22 | H112x120x5 0 18 23 13 0 0 0 0 0 23 | Tah aohyb 10
23 | H112x120x5 0 18 22 14 0 0 0 0 0 22 | Tah aohyb 10
30 | H112x120x5 0 16 21 12 7 0 0 0 0 21 | Tah aohyb 10
31 | H112x120x5 0 16 21 12 6 0 0 0 0 21 | Tah aohyb 10
34 | H112x120x5 0 15 23 6 1 0 0 0 0 23 | Tah aohyb 10
35 | H112x120x5 0 15 24 5 1 0 0 0 0 24 | Tah aohyb 10
42 | H 112x120x5 0 9 18 0 16 0 0 0 0 18 | Tah aohyb 10
43 | H 112x120x5 0 9 18 0 16 0 0 0 0 18 | Tah aohyb 10
46 | H 112x120x5 0 5 11 2 1 0 0 0 0 11 | Tah aohyb 11
47 | H 112x120x5 0 4 11 3 1 0 0 0 0 11 | Tah aohyb 10
Vzpér za
54 | H 112x120x5 8 0 25 11 27 40 31 47 25 47 | ohybu 10
Vzpér za
55 | H112x120x5 9 0 23 6 21 40 36 49 23 49 | ohybu 40
Vzpér za
58 | H 112x120x5 24 0 41 5 3 27 60 69 44 69 | ohybu 10
Vzpér za
59 | H112x120x5 24 0 41 5 3 27 60 69 44 69 | ohybu 10
Prve N_t,Ed N_c,Ed F v F b,c F bt F n V_eff Spoj
k Profil Spoj [kN] [kN] [%] [%] [%] [%] [%] [%] Rozh. spoj
3 H 112x120x5 HCO04 | -45.49 -9.59 99 13 64 5 0 99 Strih
6 H 112x120x5 X02 -57.86 -12.88 0 0 0 6 0 6 Osl.prirez
7 H 112x120x5 X02 -57.87 -10.73 0 0 0 6 0 6 Osl.prufez
10 | H112x120x5 X02 -58.48 -13.04 0 0 0 6 0 6 Osl.prirez
11 | H112x120x5 X02 -58.48 -10.6 0 0 0 6 0 6 Osl.prufez
18 | H 112x120x5 X02 -58.94 -13.94 0 0 0 6 0 6 Osl.prirez
19 | H112x120x5 X02 -58.83 -9.92 0 0 0 6 0 6 Osl.prirez
22 | H112x120x5 X02 -58.87 -13.86 0 0 0 6 0 6 Osl.prirez
23 | H112x120x5 X02 -58.7 -9.38 0 0 0 6 0 6 Osl.prifez
30 | H112x120x5 X02 -52.59 -12.72 0 0 0 6 0 6 Osl.prirez
31 | H112x120x5 X02 -52.54 -7.44 0 0 0 6 0 6 Osl.prufez
34 | H112x120x5 X02 -47.71 -11.64 0 0 0 5 0 5 Osl.prurez
35 | H112x120x5 X02 -47.72 -5.77 0 0 0 5 0 5 Osl.prufez
42 | H 112x120x5 X02 -29.14 -9.01 0 0 0 3 0 3 Osl.prirez
43 | H 112x120x5 X02 -29.15 -1.16 0 0 0 3 0 3 Osl.prufez
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46 | H 112x120x5 X02 -14.98 -6.54 0 0 0 2 0 2 Osl.prirez
47 | H 112x120x5 X02 -13.66 2.93 0 0 0 1 0 1 Osl.prufez
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 Komb. Profil | Spoj
k Member type Profil Material N_Ed [%] [%] Vyhodnoceni Posouzeni
3 Bottom beam 4.5m | H 112x120x5 HX500LAD 10 15 99 | Stfih 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 Vzpér za ohybu Vyhovuje
55 | Bottom beam 4.5m | H 112x120x5 HX500LAD 40 49 0 Vzpér za ohybu Vyhovuje
58 | Bottom beam 3.0m | H 112x120x5 HX500LAD 10 69 0 Vzpér za ohybu Vyhovuje
59 | Bottom beam 3.0m | H 112x120x5 HX500LAD 10 69 0 Vzpér za ohybu Vyhovuje
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ZatiZeni pifi poZaru

Popi
Poznamky:
Datum: 2022.01.18 @ 09:13:54

STANOVENI NORMOVE TEPLOTNI KRIVKY A TEPLOTY OCELI DLE ESN EN 1991-1-2

Zadani:
Profile = C 100x53x3
Vy3ka profiluh = 100 mm
Sitka profilu b = 53 mm
Objem prvku na jednotku délky V = 662 mm?2
Sitka ohfivané pasnice b_fl = 0 mm
Plocha povrchu prvku na jednotku délky A m = 0.446 m2/m
Cas vystaveni (ginkim pozéru t = 15 min
Casovy usek At= 5s CSN EN 1993-1-2 odst. 4.2.5.1 (4)
UvaZovat vliv pozinkovani = True
Emisivita prvku €_m = 0.35
Emisivita pozaru e_f= 1.00
Polohovy faktor ¢ = 1.00
Soucinitel prestupu tepla o_c = 25.00 W/m2K CSN EN 1991-1-2 odst. 3.2.1 (2)
Stefan-Boltzmanova konstanta & = 5.67E-08 W/m2K"4 CSN EN 1991-1-2 odst. 3.1 (6)
Objemova hmotnost p = 7850 kg/m3 CSN EN 1993-1-2 odst. 3.2.2 (1)
UvaZovat ohrev jen 3 stran = False
Vypocet:
ampy=tmo 048 7n 716t
MV = = 562~ 0000001 0o Lem
Uvatovat ohtev jen 3 stran = False => Ay, = (2+b+2-h) -1
App=(2:b+2-h)-1=(2-53-0001+2-100-0.001) - 1 = 0.306m?/m
vy =2mo = 0300 _ 463 536
m/ 7 T Ty T 662 0.000001 )
i P _ _ @/
Uvazovat vliv zastinéni = True => kg, W
_ (An/V), _ 462236 _
sh T TAm/V T 673716 0686
Oy =20+345-10g;,(8 - t +1) = 20 + 345 l0g,,(8 15+ 1) = 738,56 °C
Ot =k, Am/V Ryer - At = 0.686 __brans 3589.28-5=103°C
art = Ksn (cﬂ 'p) nec 46 =0 (1045.28 . 7850) o
0, = 0, +6,,t = 703719 + 1.025 = 703.72°C
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REDUKGENI INITELE LI A SP( ENYCH TEPL( H DLE CSN EN 1¢
Redukéni souginitel Redukéni soucinitel
Soucinitelé pro prirezy 1-3. tfidy
kyQ 0.225
k_PQ 0.074
k_EQ 0.128
Soucinitelé pro prifezy 4. tfidy
k_PQ 0.128
k_EQ 0.128
Soucinitelé pro spoje
k_bQ 0.099
k_wQ 0.128
Teplota:
Teplota pfi pozéru T= 704 °C CSNEN 1993-1-2
Materiél:
Ocel = S350GD CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez kluzu oceli f_y = 350 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez pevnosti oceli f_u= 420 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Modul pruznosti oceli E = 210 GPa
Tida prafezu = 4
Redukovana mez kluzu oceli f_y,red = 44.800 MPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Redukovana mez pevnosti oceli f_u,red = 53.760 MPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Redukovany modul pruznosti oceli E_red = 26.880 GPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Zatizeni pfi pozaru
Popi

Poznamky:
Datum: 2022.01.18 @ 13:30:43

STANOVENI NORMOVE TEPLOTNI KRIVKY A TEPLOTY OCELI DLE ESN EN 1991-1-2

Zadani:
Profile = C 100x48x2
Vy3ka profiluh = 100 mm
Sitka profilu b = 48 mm
Objem prvku na jednotku délky V = 423 mm2
Sitka ohfivané pasnice b_fl = 0 mm
Plocha povrchu prvku na jednotku délky A m = 0.434 m2/m
Cas vystaveni (¢inkim pozéru t = 15 min
Casovy Gsek At= 55 CSN EN 1993-1-2 odst. 4.2.5.1 (4)
Uvazovat vliv pozinkovani = True
Emisivita prvku e_m = 0.35
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=666+ (2292 ) _ g+ (oo 2202 ) = 1045.28)/kgk
o= (73& - ac) = (73& 703 72) = 1045.28//kg

et = hnet,c + hnetr

Myere = @+ (8, — 6,) = 25.00- (738,56 — 703.72) = 871.04W /m?*

hneer = 9 em e 8- (6, +273)" = (6. +273)*)

=1.00-035-100- (5.67E — 08) - ((738.56 + 273)* — (703.72 + 273)*) = 2718.24W /m?

hnet = hnetc + hnerr = 871.04 + 271824 = 3589.28W/m?

prafezu r anénych ych prvka A_m/V =

Povrch obdélnika opsaného prifezu A_m,b =

Souginitel prafezu obdélnika opsaného prifezu (A_m/V)_b =
UvaZovat vliv zastinéni =

Opravny souginitel zastinéni k_sh =

673.716 1/m
0.306 m?/m
462.236 1/m
True

0.686 CSN EN 1993-1-2 odst. 4.2.5.1 (2), viraz 4.26b

Normova teplotni kiivka ©_g = 738.56 °C
Priristek tep. oceli ©_at= 1.03 °C
Teplota oceli ©_c = 703.72 °C
Mérné teplo oceli c_a= 1045.28 J/kgK
Cisty tepelny tok h_net = 3589.28 W/m2

CSNEN 1991-1-2 odst. 3.2.1 (1), vjraz 3.4
CSN EN 1993-1-2 odst. 4.2.5.1 (1), vyraz 4.25

CSN EN 1993-1-2 odst. 3.4.1.2 (1), wraz 3.2
CSN EN 1991-1-2 odst. 3.1 (2), wraz 3.1
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Emisivita pozaru e_f= 1.00
Polohovy faktor ¢ = 1.00
Soucinitel prestupu tepla o_c = 25.00 W/m2K
Stefan-Boltzmanova konstanta 5 = 5.67E-08 W/m2K"4
Objemova hmotnost p = 7850 kg/m?
Uvazovat ohrev jen 3 stran = False

CSN EN 1991-1-2 odst. 3.2.1 (2)
CSNEN 1991-1-2 odst. 3.1 (6)
CSNEN 1993-1-2 odst. 3.2.2 (1)

Vypocet:

Am/V = 0434 =1026.005m™*

m/V =" = 223 6000001 ~ L026.005m
Uvasovat ohtev jen 3 stran = False => Ay, = (2+b+2-h) -1
App=(2-b+2-h) 1= (2-48-0001+2-100-0001) 1= 0.296m?/m

_Amp _ 0.296 _ 1
(An/V)p = = 223-0,000001 699.764m
5 . P A /V),
Uvazovat vliv zastinéni = True => kg, = #/V”
_ (An/V), _ 699764 _

sh ™ "Am/V "~ 1026005 0682
6, = 20+345-10g;(8 - t + 1) = 20 + 345 - l0g,(8 - 15+ 1) = 738.56 °C
O, t =k, (Am/V) h, At =0.682 ( 1026005 ) 2301.23-5=082°C

wr T sh g ap ) et ST 1271.99-7850. i -
0, =0, +6,,t =716544+0819 = 71654°C

= 666+ (o202 ) =666+ 13002 ) 127199 /kg
= (73& Erya (73& 716 54) = 127199/ /kg
et = hnet,c + hnetr
Myere = @+ (8, — 6,) = 25.00- (738,56 — 716.54) = 550.42W /m?*
4
hneiy = 0 en ey 8- ((6, +273)" - (6, +273)")
=1.00-0.35-1.00- (5.67E — 08) - ((738.56 + 273)* — (716.54 + 273)*) = 1750.81W /m?

hnet = hnetc + Rpeer = 55042 + 175081 = 2301.23W /m?

Sougcinitel prafezu nechranénych ocelovych prvki A m/V = 1026.005 1/m

Povrch obdélnika opsaného prifezu A_m,b = 0.296 m2/m
Soucinitel prafezu obdélnika opsaného prafezu (A_m/V)_b = 699.764 1/m
UvaZovat vliv zastinéni = True
Opravny souginitel zastinéni k_sh = 0.682 CSN EN 1993-1-2 odst. 4.2.5.1 (2), viraz 4.26b
C. projektu:  Nazev projektu: Misto vystavby: Datul Vypracoval: Kontroloval Norma 15 1
€71621  Hala Zator Lougky u Zatoru 2512022  Kamil Patrman  StanislavTéth ~ ESNEN



LLENTRB = Em

MORE THAN STEEL BUILDINGS

Normova teplotni kiivka ©®_g = 738.56 °C
Prirastek tep. oceli ©_at = 0.82 °C
Teplota oceli 0_c = 716.54 °C

A
w

CSNEN 1991-1-2 odst. 3.2.1 (1), vjraz 3.4
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

Mérné teploocelic_a= 1271.99 J/kgk  CSN EN 1993-1-2 odst. 3.4.1.2 (1), viraz 3.2

Cisty tepelny tok h_net = 2301.23 W/m2

CSN EN 1991-1-2 odst. 3.1 (2), viraz 3.1
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Emisivita pozaru e_f= 1.00
Polohovy faktor ¢ = 1.00
Soucinitel prestupu tepla o_c = 25.00 W/m2K
Stefan-Boltzmanova konstanta 5 = 5.67E-08 W/m2K"4
Objemova hmotnost p = 7850 kg/m?
Uvazovat ohrev jen 3 stran = False

Vypocet:
Am/V _&_1020716 -t
m/ ~531-0,000001 "
Uvazovat ohtev jen 3 stran = False => Ay, = (2-b+2-h) -1

App=(2-b+2-h)-1=(2-75-0001+2-100-0.001) - 1 = 0.350m?/m

_ 0350
~ 531-0.000001

A
AV === =659.134m ™"

_ /v

Uvazovat vliv zastinéni = True => kg, AV

_ (An/V), _ 659134
T Am/V T 1020716

o = 0646

6, =20 +345-10g,o(8 " t +1) = 20 + 345 log, (8 15 + 1) = 73856 °C

Am [V
Oat =ksp* (6‘7

1020716
vp)-h,,,_,,»m =0.646»(
a

1237397850 7850) +243346-5=084°C

0, = 0, + 0,,t = 715,245 + 0838 = 71524°C

©

13002 13002
a:eee+( ):666+(

738—o, 738 715. 24) = 1237.39]/kgk

nee = Mnetc + hneer
Myere = @+ (8, — 6,) = 25.00- (738,56 — 715.24) = 582.90W /m?*

Bueer =9~ e 8- (6, +273)" - (0. +273)*)

o
A
w

CSN EN 1991-1-2 odst. 3.2.1 (2)
CSNEN 1991-1-2 odst. 3.1 (6)
CSNEN 1993-1-2 odst. 3.2.2 (1)

=1.00-035-100- (5.67E — 08) - ((738.56 + 273)* — (715.24 + 273)*) = 1850.55W /m?

hnet = hnetc + Rneer = 582.90 + 185055 = 2433.46W /m?

Sougcinitel prafezu nechranénych ocelovych prvka A m/V = 1020.716 1/m
Povrch obdélnika opsaného prifezu A_m,b = 0.350 m2/m
Souginitel prafezu obdélnika opsaného prifezu (A_m/V)_b = 659.134 1/m
UvaZovat vliv zastinéni = True
Opravny souginitel zastinéni k_sh = 0.646

CSN EN 1993-1-2 odst. 4.2.5.1 (2), viraz 4.26b
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REDUKGENI INITELE OCELI A SPOJU PRI ZVYSENYCH TEPL( H DLE CSN EN 1993-1-2

Redukéni souginitel

Redukéni souinitel

Soucinitelé pro prarezy 1-3. tfidy

kyQ 0.21

k_PQ 0.071

k_EQ 0.123

Soucinitelé pro prifezy 4. tfidy

k_PQ 0.12

k_EQ 0.123

Soucinitelé pro spoje

k_bQ 0.094

kwQ 0.12
Teplota:

Teplota pfi pozaru T= 717 °C CSN EN 1993-1-2

Materiél:

Ocel = S350GD CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez kluzu oceli f_y = 350 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez pevnosti oceli f_u= 420 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1

Modul pruznosti oceli E = 210 GPa

Tida prafezu = 4

Redukovana mez kluzu oceli f_y,red = 42.000 MPa
Redukovana mez pevnosti oceli f_u,red = 50.400 MPa
Redukovany modul pruznosti oceli E_red = 25.830 GPa

CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), vyraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

ZatiZeni pifi poZaru

Popi
Poznamky:
Datum: 2022.01.18 @ 13:30:43

STANOVENI NORMOVE TEPLOTNI KRIVKY A TEPLOTY OCELI DLE ESN EN 1991-1-2

Zadani:

Profile = C 100x75x2
Vy3ka profiluh = 100 mm
Sitka profilu b = 75 mm
Objem prvku na jednotku délky V = 531 mm2
Sitka ohfivané pasnice b_fl = 0 mm
Plocha povrchu prvku na jednotku délky A m = 0.542 m2/m

Cas vystaveni Gginkim pozaru t= 15 min
Casovy isek At= 55
Uvazovat vliv pozinkovani = True
Emisivita prvku e_m = 0.35

CSN EN 1993-1-2 odst. 4.2.5.1 (4)

C. projektu:  Nézev projektu:
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Normové teplotni kiivka ©_g = 738.56 °C
Prirastek tep. oceli ©_at = 0.84 °C

Teplota oceli 0_c = 715.24 °C

Mérné teplo ocelic_a= 1237.39 J/kgK CSN EN 1993-1-2 odst. 3.4.1.2 (1), vjraz 3.2

Cisty tepelny tok h_net = 2433.46 W/m2 CSN EN 1991-1-2 odst. 3.1 (2), vjraz 3.1

CSN EN 1991-1-2 odst. 3.2.1 (1), vjraz 3.4
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25
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REDUKGENI INITELE OCELI A SPOJU PRI ZVYSENYCH TEPL(

A
w

H DLE CSN EN 1993-1-2

Redukéni souginitel Redukéni souinitel

Soucinitelé pro prafezy 1-3. tfidy

kyQ 0.212

k_PQ 0.071

k_EQ 0124

Soucinitelé pro prifezy 4. tfidy

k_PQ 0.121

k_EQ 0.124

Soucinitelé pro spoje

k_bQ 0.095

kwQ 0.122
Teplota:

Teplota pfi pozaru T= 715 °C CSN EN 1993-1-2

Materiél:

Ocel = S350GD

Mez kluzu oceli f_y = 350 MPa

Mez pevnosti oceli f_u= 420 MPa

Modul pruznosti oceli E = 210 GPa

Tida prafezu = 4

Redukovana mez kluzu oceli f_y,red = 42.350 MPa
Redukovana mez pevnosti oceli f_u,red = 50.820 MPa
Redukovany modul pruznosti oceli E_red = 26.040 GPa

ZatiZeni pifi poZaru

CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
CSN EN 1993-1-1 odst. 3
CSN EN 1993-1-1 odst. 3

CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), vyraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

Poznamky:
Datum: 2022.01.18 @ 13:30:43

STANOVENI NORMOVE TEPLOTNI KRIVKY A TEPLOTY OCELI DLE ESN EN 1991-1-2

Zadani:

Profile = C 100x77x3
Vy3ka profiluh = 100 mm
Sitka profilub = 77 mm
Objem prvku na jednotku délky V = 806 mm2
Sitka ohfivané pasnice b_fl = 0 mm
Plocha povrchu prvku na jednotku délky A_m = 0.542 m2/m

Cas vystaveni Gginkim pozaru t= 15 min
Casovy isek At= 55
Uvazovat vliv pozinkovani = True
Emisivita prvku e_m = 0.35

CSN EN 1993-1-2 odst. 4.2.5.1 (4)

C. projektu:  Nézev projektu:
€71621  Hala Zator

Misto vystavby:

Datum:
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Normova teplotni kiivka ©_g = 738.56 °C
Prirastek tep. oceli ©_at = 1.07 °C
Teplota oceli 0_c = 701.26 °C

Mérné teplo ocelic_a= 1019.89 J/kgK
Cisty tepelny tok h_net = 3831.99 W/m2

Vypracoval: N
Kamil Patrman ~ Stanislav Téth ~ ESNEN

Kontroloval Norma

A
w

CSN EN 1991-1-2 odst. 3.2.1 (1), vjraz 3.4

CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25

CSN EN 1993-1-2 odst. 3.4.1.2 (1), vraz 3.2
CSN EN 1991-1-2 odst. 3.1 (2), viraz 3.1
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Cz1621 Hala Zator Lougky u Zatoru 25.1.2022

Kamil Patrman ~ StanislavTéth €SN EN

LLENTRB

MORE THAN STEEL BUILDINGS

o
A
w

Emisivita pozaru e_f= 1.00

Polohovy faktor ¢ =

Sougcinitel prestupu tepla o_c = 25.00 W/m2K
Stefan-Boltzmanova konstanta d = 5.67E-08 W/m2K"4
Objemova hmotnost p =

1.00
CSN EN 1991-1-2 odst. 3.2.1 (2)
CSNEN 1991-1-2 odst. 3.1 (6)

7850 kg/m3 CSN EN 1993-1-2 odst. 3.2.2 (1)

Uvazovat ohfev jen 3 stran = False

Vypocet:

0542

_ - -
=506~ 0000001 0/ 24%7m

Am
Amv ="
m/| v

Uvazovat ohtev jen 3 stran = False => Ay, = (2-b+2

“h)-1l

App=(2-b+2-h)-1=(2-77-0001+2-100-0.001) - 1 = 0.354m?/m

A, 0354
@An/V)s ==y = 5550000001

=439.206m™*

AV
=True => ky, = (A’:"//V)D

Uvazovat vliv zastiné

_ (An/V), _ 439.206
sh T TAmJV T~ 672457

=0653

6, =20 +34510g,0(8 £ +1) = 20 +345 - log, (8- 15 +
Am/V B 672457
Bart = ksn (cﬂ ) ) hnec -4t = 0653 (1019,89 : 7850)

0, = 6, + 6,,t = 701.260 + 1,066 = 70126 °C

1) =73856°C

3831.99-5=107°C

=666+ (292) _ g+ (o202 ) = 101080 /kgK
o= (73& - ac) = (73& 701 26) = 101989/ /kg

Pnet = hnet.c + hnetr

Myerc = @+ (8, — 6,) = 25.00- (738,56 — 701.26) = 932.53W /m?*

Ractr = 0o ey 5+ (0, +273)" = (6. +279)")
=1.00-0.35-1.00- (5.67E — 08) - ((738.

Rnet = hnetc + Rneer = 932,53 + 2899.46 = 3831.99W /m?

Soucinitel prafezu nechranénych ocelovych prvki A_m/V =
Povrch obdélnika opsaného prifezu A_m,b =

Souginitel prafezu obdélnika opsaného prifezu (A_m/V)_b =
UvaZovat vliv zastinéni =

56+ 273)* — (70126 + 273)*) = 2899.46W /m?

672.457 1/m
0.354 m2/m
439.206 1/m
True

Opravny souginitel zastinéni k_sh = 0.653 CSN EN 1993-1-2 odst. 4.2.5.1 (2), viraz 4.26b

C. projektu:  Nézev projektu:
€71621  Hala Zator

Misto vystavby:
Lougky u Zatoru

Vypracoval: Kontroloval Norma

Datu
25.1.2022 Kamil Patrman ~ StanislavTéth €SN EN

LLENTRB = °

MORE THAN STEEL BUILDINGS

A
w

REDUKGENI INITELE LI A SP( ENYCH TEPL( H DLE CSN EN 1¢ 1-2
Redukeéni souginitel Redukéni souinitel
Soucinitelé pro prirezy 1-3. tfidy
kyQ 0.229
k_PQ 0.075
k_EQ 0.13
Soucinitelé pro prifezy 4. tfidy
k PQ 0.129
k_EQ 0.13
Soucinitelé pro spoje
k_bQ 0.1
kwQ 0.129
Teplota:

Teplota pfi pozaru T= 701 °C CSN EN 1993-1-2

Ocel = S350GD

Mez kluzu oceli f_y = 350 MPa

Mez pevnosti oceli f_u= 420 MPa

Modul pruznosti oceli E = 210 GPa

Tida prafezu = 4

Redukovana mez kluzu oceli f_y,red = 45.150 MPa
Redukovana mez pevnosti oceli f_u,red = 54.180 MPa
Redukovany modul pruznosti oceli E_red = 27.300 GPa

CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1

CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), vyraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

Zatizeni pfi pozaru

Poznamky:
Datum: 2022.01.18 @ 13:30:44

STANOVENI NORMOVE TEPLOTNI KRIVKY A TEPLOTY OCELI DLE ESN EN 1991-1-2
Zadani:

Profile = C 100x82x4
Vy3ka profiluh = 100 mm
Sitka profilu b = 82 mm
Objem prvku na jednotku délky V= 1167 mm2
Sitka ohfivané pasnice b_fl = 0 mm
Plocha povrchu prvku na jednotku délky A_m = 0.588 m2/m

Cas vystaveni Gginkim pozaru t= 15 min
Casovy isek At= 55
Uvazovat vliv pozinkovani = True
Emisivita prvku e_m = 0.35

CSN EN 1993-1-2 odst. 4.2.5.1 (4)

Vypracoval: Kontroloval Norma 153
Kamil Patrman ~ Stanislav Téth €SN EN

C. projektu:  Nézev projektu:
C71621  Hala Zator

Misto vystavby:

Datum:
Lougky u Zatoru 25.1.2022



LLENTRB

MORE THAN STEEL BUILDINGS

o
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Emisivita pozaru e_f= 1.00
Polohovy faktor ¢ = 1.00

Sougcinitel pfestupu tepla o_c = 25.00 W/m2K
Stefan-Boltzmanova konstanta d = 5.67E-08 W/m2K"~4
Objemova hmotnost p = 7850 kg/m?

CSN EN 1991-1-2 odst. 3.2.1 (2)
CSNEN 1991-1-2 odst. 3.1 (6)
CSNEN 1993-1-2 odst. 3.2.2 (1)

Uvazovat ohfev jen 3 stran = False

0.588

Amfv 1167 -0.000001

=503.856m "

<

Uvazovat ohiev jen 3 stran = False => A, , = (2-b+2-h) -1

mb =

Amp=(2-b+2-h)-1=(2-82-0.001+2-100-0.001)

0.364

—_— = -1
11670000001 oL+

vy =T =

. o (An/V)

Uvazovat vliv zastinéni = True => kg, = Amm—/v"
(An/V), 311911

sh =" Am/V "~ 503.856

=0619

1=0364m?/m

Oy =20+345-10g;,(8 - t +1) = 20 + 345 l0g,,(8 15+ 1) = 738,56 °C

Am/V

P

503.856

Bart = ksn: ( 87548 7850

)-h,,,,,~4c:0,619~(

0, =0, +0,,t =675932+ 1437 = 675.93°C

( 13002
738 - 675.93

= 666+( 13002 ) =666+
fa = 738-0,) "

et = hnet,c + hnetr

Mnete =

hueer = @ em e+ 8- ((6,+273)" = (8. +273)*)

)-6253‘14~5 =144

875.48/kgK

(8, — 6.) = 25.00- (73856 — 675.93) = 1565.72W/m*

=1.00-035-100- (5.67E — 08) - ((738.56 + 273)* — (675.93 + 273)*) = 4687.42W /m?

et = hnet + hnotr = 1565.72 + 4687.42 = 6253.14W /m?

prafezu r anénych

prvka A_m/V =

503.856 1/m

Povrch obdéInika opsaného prafezu A_m,b = 0.364 m2/m

Souginitel prafezu obdélnika opsaného prifezu (A_m/V)_b =
Uvazovat vliv zastinéni =
Opravny soucinitel zastinéni k_sh = 0.619

311.911 1/m
True
GSN EN 1993-1-2 odst. 4.2.5.1 (2), vjraz 4.26b

C. projektu:  Nézev projektu:

Misto vystavby: Datum: Vypracoval: Kontroloval Norma
€71621 Hala Zator Lougky u Zatoru 2512022  Kamil Patrman  StanislavTéth ~ €SNEN
LLENTAB = ° @
MORE THAN STEEL BUILDINGS
REDUKGENI INITELE LI A SP( ENYCH TEPL( H DLE CSN EN 1¢
Redukéni souginitel Redukéni soucinitel
Soucinitelé pro prirezy 1-3. tfidy
kyQ 0.288
k_PQ 0.1
k_EQ 0.173
Soucinitelé pro prifezy 4. tfidy
k PQ 0.171
k_EQ 0.173
Soucinitelé pro spoje
k_bQ 0.129
kwQ 0.19
Teplota:
Teplota pfi pozéru T= 676 °C CSNEN 1993-1-2
Materiél:
Ocel = HX420LAD CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez kluzu oceli f_y = 420 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez pevnosti oceli f_u= 480 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Modul pruznosti oceli E = 210 GPa
Tida prafezu = 4
Redukovana mez kluzu oceli f_y,red = 71.820 MPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Redukovana mez pevnosti oceli f_u,red = 82.080 MPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Redukovany modul pruznosti oceli E_red = 36.330 GPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Zatizeni pfi pozaru
Popi

Poznamky:
Datum: 2022.01.18 @ 13:30:44

STANOVENI NORMOVE TEPLOTNI KRIVKY A TEPLOTY OCELI DLE ESN EN 1991-1-2

Zadani:
Profile = C 100x85x5
Vy3ka profiluh = 100 mm
Sitka profilu b = 85 mm
Objem prvku na jednotku délky V = 1515 mm2
Sitka ohfivané pasnice b_fl = 0 mm
Plocha povrchu prvku na jednotku délky A m = 0.610 m2/m
Cas vystaveni Géinkim pozaru t= 15 min
Casovy isek At= 55 CSN EN 1993-1-2 odst. 4.2.5.1 (4)
Uvazovat vliv pozinkovani = True
Emisivita prvku e_m = 0.35
C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval Norma
€71621 Hala Zator Lougky u Zatoru 2512022  Kamil Patrman  StanislavTéth ~ €SNEN

LLENTRB
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MORE THAN STEEL BUILDINGS

Normova teplotni kiivka ©®_g = 738.56 °C
Prirastek tep. oceli ©_at = 1.44 °C
Teplota oceli 0_c = 675.93 °C
Mérné teplo oceli c_a = 875.48 J/kgK
Cisty tepelny tok h_net = 6253.14 W/m2

CSN EN 1991-1-2 odst. 3.2.1 (1), vjraz 3.4
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

CSN EN 1993-1-2 odst. 3.4.1.2 (1), vraz 3.2
CSN EN 1991-1-2 odst. 3.1 (2), viraz 3.1
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C. projektu:  Nazev projektu: Misto vystavby: Datul Vypracoval: Kontroloval Norma
€71621  Hala Zator Lougky u Zatoru 2512022  Kamil Patrman  StanislavTéth ~ ESNEN
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LLENTAB E= ° &

MORE THAN STEEL BUILDINGS

Emisivita pozaru e_f= 1.00
Polohovy faktor ¢ = 1.00
Soucinitel prestupu tepla o_c = 25.00 W/m2K
Stefan-Boltzmanova konstanta 5 = 5.67E-08 W/m2K"4
Objemova hmotnost p = 7850 kg/m?
Uvazovat ohrev jen 3 stran = False

CSN EN 1991-1-2 odst. 3.2.1 (2)
CSNEN 1991-1-2 odst. 3.1 (6)
CSNEN 1993-1-2 odst. 3.2.2 (1)

Vypocet:
Am/V = 0610 =402.640m™"
m/V = = 1515- 000001 — “02640m
Uvasovat ohtev jen 3 stran = False => Ay, = (2-b+2-h) -1
App=(2-b+2-h) 1= (2-85-0001+2100-0001) 1= 0370m?/m
_Amp _ 0.370 _ 1
Un/VDs === 15750000001 ~ 244224m
5 . s A /V),
Uvazovat vliv zastinéni = True => kg, = #/V”
_ (An/V), _ 244224 _
sh T TAm/V T 402640 0607
6, = 20+ 345-10g;(8 - t + 1) = 20 + 345 - l0g,(8 - 15+ 1) = 738.56 °C
Oy, t =k, (Am/V) h, At =0.607 ( 402640 ) 9008.12-5=1.76"°C
wr T sh g p ) et ST 806.09 - 7850 o
6, =0, +6,,t = 645186 + 1.756 = 64519°C
=666+ 13002y _ 666 + 13002 =806.09//kgK
= (73& - (73& ~645 19) = 806.09)/kg
et = hnet,c + hnetr
Myere = @+ (8, — 6,) = 25.00- (738,56 — 645.19) = 2334.38W/m?
4
hneiy = 9 en ey 8- ((6, +273)" - (6, +273)")
=1.00-0.35-1.00- (5.67E — 08) - ((738.56 + 273)* — (645.19 + 273)*) = 6673.74W /m?
hnet = hnetc + Pnerr = 2334.38 +6673.74 = 9008.12W /m?
Soucinitel prafezu nechranénych ocelovych prvkd A_m/V = 402.640 1/m
Povrch obdélnika opsaného prifezu A_m,b = 0.370 m2/m
Soucinitel prafezu obdélnika opsaného prafezu (A_m/V)_b = 244.224 1/m
UvaZovat vliv zastinéni = True
Opravny souginitel zastinéni k_sh = 0.607 CSN EN 1993-1-2 odst. 4.2.5.1 (2), viraz 4.26b
C. projektu:  Nazev projektu: Misto vystavby: Datul Vypracoval: Kontroloval Norma 154
€71621  Hala Zator Lougky u Zatoru 2512022  Kamil Patrman  StanislavTéth ~ ESNEN



LLENTRB

MORE THAN STEEL BUILDINGS

Normova teplotni kiivka ©®_g = 738.56 °C
Prirastek tep. oceli ©_at= 1.76 °C
Teplota oceli 0_c = 645.19 °C
Mérné teplo oceli c_a = 806.09 J/kgK
Cisty tepelny tok h_net = 9008.12 W/m2

A
w

CSNEN 1991-1-2 odst. 3.2.1 (1), vjraz 3.4
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

CSN EN 1993-1-2 odst. 3.4.1.2 (1), vraz 3.2
CSN EN 1991-1-2 odst. 3.1 (2), viraz 3.1

800
600 —
g
B
E 4
3
=
0
0 5 10 15
Twne ]
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LLENTAB = o &

MORE THAN STEEL BUILDINGS

Emisivita pozaru e_f= 1.00
Polohovy faktor ¢ = 1.00
Soucinitel prestupu tepla o_c = 25.00 W/m2K

Stefan-Boltzmanova konstanta 5 = 5.67E-08 W/m2K"4

Objemova hmotnost p = 7850 kg/m?
Uvazovat ohrev jen 3 stran = False

Vypocet:

0.820

Am/V = = 20250000001

404.938m ™
Uvazovat ohiev jen 3 stran = False => Ay, = (2-b+2-h) -1
Apmp=(2-b+2-h)-1=(2-120-0001 +2-188-0.001)- 1 = 0.616m?/m

Ay 0616

n/V)0 === 26250000001

=304.198m™*

AV
Uvazovat vliv zastinéni = True => kg, = %

_ (A4n/V), _ 304198
sh ™ TAm/V 404938

=0751

6, =20 +345-10g,o(8 t +1) = 20 + 345 - log, (8 15 + 1) = 73856 °C

Am [V
cap

Ot =gy ( ) Ry - At = 0.751»( 404938

867.04 - 7850,

0, = 0, + 0t = 673326 + 1469 = 67333°C

— aop 4 (12002 ) = 666 4 (13002
= (73& Erya (73& 67333

=867.04/kgk

nee = Mnetc + hneer
Myere = .+ (8, — 6,) = 25.00- (738,56 — 673.33) = 1630.88W/m?

hneer = 9 em e 8- ((6,+273)" = (6. +273)*)

CSN EN 1991-1-2 odst. 3.2.1 (2)
CSNEN 1991-1-2 odst. 3.1 (6)
CSNEN 1993-1-2 odst. 3.2.2 (1)

)*6494 38-5=147°C

=1.00-0.35-1.00- (5.67E — 08) - ((738.56 + 273)* — (673.33 + 273)*) = 4863.50W /m?

hnet = hnetc + Pnerr = 1630.88 + 486350 = 6494.38W /m?

Sougcinitel prafezu nechranénych ocelovych prvki A_m/V = 404.938 1/m
Povrch obdélnika opsaného prifezu A_m,b = 0.616 m2/m
Soucinitel prafezu obdélnika opsaného prafezu (A_m/V)_b = 304.198 1/m
UvaZovat vliv zastinéni = True
Opravny souginitel zastinéni k_sh = 0.751

CSN EN 1993-1-2 odst. 4.2.5.1 (2), viraz 4.26b

C. projektu:
€71621

Nazev projektu:
Hala Zator

Misto vystavby: Datum:
Lougky u Zatoru 25.1.2022

Vypracoval:
Kamil Patrman

Kontroloval Norma
StanislavToth ~ ESNEN

LLENTRB

MORE THAN STEEL BUILDINGS
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REDUKGENI INITELE 11 A SPOJU PRI ZVYSENYCH TEPL( H DLE CSN EN 1¢ 1-2
Redukéni souginitel Redukéni souinitel

Soucinitelé pro prarezy 1-3. tfidy

kyQ 0.362

k_PQ 0.133

k_EQ 0.229

Soucinitelé pro prifezy 4. tfidy

k_PQ 0.223

k_EQ 0.229

Soucinitelé pro spoje

k_bQ 0.166

k_wQ 0.266
Teplota:

Teplota pfi pozaru T = 645 °C CSN EN 1993-1-2

Materiél:

Ocel = HX500LAD

Mez kluzu oceli f_y = 500 MPa

Mez pevnosti oceli f_u= 550 MPa

Modul pruznosti oceli E = 210 GPa

Tida prafezu = 4
Redukovana mez kluzu oceli f_y,red = 111.500 MPa
Redukovana mez pevnosti oceli f_u,red = 122.650 MPa
Redukovany modul pruznosti oceli E_red = 48.090 GPa

ZatiZeni pifi poZaru

CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1

CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

Popi
Poznamky:
Datum: 2022.01.18 @ 13:30:44

STANOVENI NORMOVE TEPLOTNI KRIVKY A TEPLOTY OCELI DLE ESN EN 1991-1-2

Zadani:

Profile = H 112x120x5
Vy3ka profiluh = 188 mm
Sitka profilu b= 120 mm
Objem prvku na jednotku délky V = 2025 mm2
Sitka ohfivané pasnice b_fl = 0 mm
Plocha povrchu prvku na jednotku délky A_m = 0.820 m2/m

Cas vystaveni Gginkim pozaru t= 15 min
Casovy isek At= 55
Uvazovat vliv pozinkovani = True
Emisivita prvku e_m = 0.35

CSN EN 1993-1-2 odst. 4.2.5.1 (4)

C. projektu:
Cz1621

Nazev projektu:
Hala Zator

Misto vystavby:

Datum:
Lougky u Zatoru 25.1.2022

LLENTRB

MORE THAN STEEL BUILDINGS

Normové teplotni kiivka ©_g = 738.56 °C
Prirastek tep. oceli ©_at = 1.47 °C
Teplota oceli 0_c = 673.33 °C
Mérné teplo oceli c_a = 867.04 J/kgK
Cisty tepelny tok h_net = 6494.38 W/m2

Vypracoval:
Kamil Patrman

Kontroloval Norma
Stanislav Toth ~ ESNEN

A
w

CSN EN 1991-1-2 odst. 3.2.1 (1), vjraz 3.4
CSNEN 1993-1-2 odst. 4.2.5.1 (1), wraz 4.25

CSN EN 1993-1-2 odst. 3.4.1.2 (1), vraz 3.2
CSN EN 1991-1-2 odst. 3.1 (2), viraz 3.1
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MORE THAN STEEL BUILDINGS
REDUKGENI INITELE 11 A SPOJU PRI ZVYSENYCH TEPL( H DLE CSN EN 1¢ 1-2
Redukéni souginitel Redukéni souinitel
Soucinitelé pro prafezy 1-3. tfidy
kyQ 0.295
k_PQ 0.103
k_EQ 0.179
Soucinitelé pro prifezy 4. tfidy
k_PQ 0.176
k_EQ 0.179
Soucinitelé pro spoje
k_bQ 0.132
kwQ 0.197
Teplota:
Teplota pfi pozaru T= 673 °C CSN EN 1993-1-2
Materiél:
Ocel = HX500LAD CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez kluzu oceli f_y = 500 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1
Mez pevnosti oceli f_u= 550 MPa CSN EN 1993-1-1 odst. 3.2.1, tab. 3.1

Modul pruznosti oceli E = 210 GPa
Tida prafezu = 4
Redukovana mez kluzu oceli f_y,red = 88.000 MPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Redukovana mez pevnosti oceli f_u,red = 96.800 MPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25
Redukovany modul pruznosti oceli E_red = 37.590 GPa CSN EN 1993-1-2 odst. 4.2.5.1 (1), vjraz 4.25

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval Norma
CZ1621  Hala Zator Lougky u Zatoru 2512022  Kamil Patrman  StanislavTéth ~ ESNEN

156



s

Imr. Autodesk Robot Structural Analysis Professional
2022 2022

Author: Designer File: CZ1621 FR1 R15.rtd

Llentab AB Sweden Project: CZ1621 FR1 R15

STEEL DESIGN

LLENTAR
—roup — Autodesk Robot Structural Analysis Professional
2022 2022

Author: Designer File: CZ1621 FR1 R15.rtd

Llentab AB Sweden Project: CZ1621 FR1 R15

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=050L=
0.88m

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 ly=2510000 mm4 12=1650000 mm4 1x=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 1SO 834

Steel member protection -Unprotected

treq=15.00 min expos=: 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,0=0.37
KE,0=0.24 ky,0,y=0.37 ky,0,2=0.37

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -19.45 kN
Nt.fi,t,Rd = 309.34 kN

Mz fi,Ed = 0.03 kN*m
Mzel 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 z axis:

About y 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 ¢ 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: 2 POINT: 2 COORDINATE: x=050L=
0.88m

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 1ly=2510000 mm4 1z=1650000 mm4 1x=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 1SO 834

Steel member protection -Unprotected

treq=15.00 min expos=4 gnc=1.00
gm,fi=1.00 k1=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:

0Oa,max=639.60 C Oay,max=639.60 C Oaz,max=639.60 C ky,0=0.37
KE,0=0.24 ky,0,y=0.37 ky,0,2=0.37

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -19.46 kN
Nt fi,t,Rd = 309.34 kN

Mz fi,Ed = 0.03 kN*m
Mz,elfi,t,Rd = 6.90 kN*m
Mz,c fitRd = 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, E/NLfi,tRd = 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/Mzcfi,t,Rdcom - N,fi,Ed/Ntfi,t,Rd = 0.06 < 1.00 EN313(6.1.8.(2))

Autodesk Robot Structural Analysis Professional

Section OK !t

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=100L=
113m

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

00 mm gM0=1.00 gM1=1.00

b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2
tw=3 mm 1y=1440000 mm4 1z=690000 mm4 1x=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 1SO 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:

r0a=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 ‘Shadow’ effect - active

Calculated parameters:

0Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,0=0.23
KE,0=0.13 ky,0,y=0.23 ky,0,2=0.23

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 6.79 kN Vyfi,Ed =-0.01 kN
Nc,fi,t,Rd = 67.89 kN Vy,cfi,t,Rd = 20.81 kN
Nb,fi,t,Rd = 51.88 kN

Class of section = 3

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

lgl About z axis:
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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 i 09 Ner,y=2323.40 kN i, TF=1.19
Ner,T=710.48 kN X,T, 56 Ner, TF=586.32 kN X,TF fi=0.52
Lam_T,0=0.86 Nb,T,Rd,fi=38.26 kN Lam_TF,0=0.94 Nb,TF,Rd=35.22 kN

VERIFICATION FORMULAS:

Section strength check:

N, fi,Ed/Nc,fit,Rd = 0.10 < 1.00 EN313(6.1.9.(1))

Vy,fi,Ed/Vy,cfi,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 !t

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=100L=
1.13m

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

100 mm gM0=1.00 gM1=1.00

77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2
tw=3 mm 1y=1440000 mm4 1z=690000 mm4 1x=2520 mm4
Wely=28800 mm3 Welz=14778 mm3

PARAMETERS OF FIRE ANALYSIS: EN 1993-1-2:2005
Analysis type - Resistance domain

Temperature curve -Standard 1SO 834

Steel member protection -Unprotected

treq=15.00 min expos=4 gnc=1.00
gm,fi=1.00 k1=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:

0Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,0=0.23
KE,0=0.13 ky,0,y=0.23 ky,0,2=0.23

INTERNAL FORCES AND CAPACITIES:

About y axis:
A3 m Lam_y,0 = 0.47 Lz=0.79m Lam_z,0=0.48
Lery=113m Xy, fi=0.77 Ler,z=0.79m Xz,fi=0.76
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N,fi,Ed = 5.87 kN Vy,fi,Ed =-0.01 kN
Nc,fi,t,Rd = 67.89 kN Vy,cfi,t,Rd = 20.81 kN
Nb,fi,t,Rd = 51.88 kN

Class of section =3
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LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

lEI About y axis: - lEI About z axis:

Ly=113m Lam_y,0 = 0.47 Lz=0.79m Lam_z,0=0.48
Lery=1.13m Xy, fi=0.77 Ler,z=0.79m 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 i, 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,0=0.86 Nb,T,Rd,fi=38.26 kN Lam_TF,0=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,tRd , Nb,T fi,t,Rd , Nb,TF,fitRd) = 0.17 < 1,00 EN312(4.2.3.5.(1))

Section OK I!!

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=050L=
0.72m

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

00 mm gM0=1.00 gM1=1.00
75 mm Ay=292 mm2 Az=196 mm2 Ax=552 mm2
tw=2mm 1y=967000 mm4 122434000 mm4 1x=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 1SO 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=714.75C ky,0=0.21
KE,0=0.12 ky,0,y=0.21 ky,0,2=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 =0.73 kN*m

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About y axis: About z axis:

VERIFICATION FORMULAS:

Section strength check:

N, fi, E/NLfitRd = 0.07 < 1.00 EN313(6.1.8.(1))

N, fi,Ed/Nt,fi,t,Rd + Mz, fi, Ed/Mz,cfi,t,Rdten = 0.07 < 1.00 EN313(6.1.8.(1))
Mz fi,Ed/Mz,c.fit, Rdcom - N,fi, Ed/Ntfi,t, Rd = 0.06 < 1.00 EN313(6.1.8.(2))

Section OK I!!
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=100L=
143m

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 ly=967000 mm4 12=434000 mm4 1x=736 mm4
tf=2 mm Wely=19340 mm3 Welz=9388 mm3
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PARAMETERS OF FIRE ANALYSIS: EN 1993-1-2:2005
Analysis type - Resistance domain

Temperature curve -Standard 1SO 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=714.75C ky,0=0.12
KE,0=0.12 ky,0,y=0.12 ky,0,2=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 Mzel,fi,t,Rd = 0.41 kN*m Vy,c,fi,t,Rd = 7.18 kN
Nb,fi,t,Rd = 15.85 kN Mz,cfi,t,Rd = 0.41 kN*m

dMz,fi,Ed =0.00 kN*m  Class of section = 3

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

lgl About z axis:

About y axis:
Ly=143m Lam_y,0 = 0.41 Lz=1.00m Lam_z,0 =0.42
Lery=143m Xy,fi =0.80 Ler,z=1.00m Xz,fi=0.79
Lamy = 34.17 Lamz = 35.71 kz = 1.04
Torsional buckling: Flexural-torsional buckling
Curve, T=h alfa, 7=0.53 Curve, TF=b alfa, TF=0.53
Lt=1.00 m fi,7=0.98 Ner,y=979.77 kN i, TF=1.05
Ner,7=290.09 kN X,T,fi=0.62 Ner, TF=241.44 kN X, TF, .58
Lam_T,0=0.75 Nb,T,Rd,fi=12.46 kN Lam_TF,0=0.82 Nb,TF,Rd=11.69 kN

VERIFICATION FORMULAS:

Section strength check:

N, fi,Ed/Nc,fit,Rd = 0.05 < 1.00 EN313(6.1.9.(1))

N, fi,E/NC,fi,t,Rd + (Mz,fi,Ed+dMz, fi,Ed)/Mz,c,fiit Rdcom = 0.06 < .00 EN313(6.1.9.(1))
(Mz,fi,Ed+dMz,fi Ed)/Mz,c i,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,TFfi,t,Rd) = 0.09 < 1.00 EN312(4.2.3.5.(1))

N, fi, Ed/(Xmin,fi*N . fiit,Rd) + kz*(Mz,fi, Ed+dMz,fi, Ed)/Mz,c,fi,t,Rd = 0.07 < 1.00 EN312(4.2.3.5.(1))
N, i, Ed/(Xz fi Rd) + kz*(Mz fi, Ed+dMz,fi, Ed)/Mz,c.fitRd = 0.07 < 1.00 EN312(4.2.3.5.(1))

N,c,fi,

Section OK !t

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 20 POINT: 3 COORDINATE: x=100L=
1.04m

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 ly=967000 mm4 12=434000 mm4 1x=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 1SO 834

Steel member protection -Unprotected

treq=15.00 min expos=4 gnc=1.00
gm,fi=1.00 k1=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,0=0.12
KE,0=0.12 ky,0,y=0.12 ky,0,2=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,cfi,t,Rd = 0.41 kN*m

dMz fi,Ed = 0.00 kN*m  Class of section = 3

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

lEI About z axis:

Date : 14/02/22 Page : 7

About y axis:
Ly=1.04m Lam_y,0 =030 Lz=073m Lam_z,0=0.31
Lery=1.04m Xy,fi=0.85 =0.73m 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, 80 Ncr,y=1845.79 kN i, TF=0.84
Ncr, T=538.76 kN Ncr, TF=449.57 kN X, TF,fi=0.70
Lam_T,0=0.55 Lam_TF,0=0.60 Nb,TF,Rd=14.04 kN
VERIFICATION FORMULAS:
Date : 14/02/22 Page : 8
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Section strength check:

N, fi,Ed/Nc,fit,Rd = 0.08 < 1.00 EN313(6.1.9.(1))

N, fi,Ed/Nc,fit,Rd + (Mz,fi,Ed+dMz,fi,Ed)/Mz,c,fit, 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,cfi,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,tRd , Nb,TF,fi,t,Rd) = 0.11 < 1.00 EN312(4.2.3.5.(1))

N, i, Ed/(Xmin 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,cfi,t Rd = 0.10 < 1.00 EN312(4.2.3.5.(1))
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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: 21 POINT: 2 COORDINATE: x=050L=
0.52m

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

00 mm gM0=1.00 gM1=1.00
b=75 mm Ay=292 mm2 Az=196 mm2 Ax=552 mm2
tw=2 mm ly=967000 mm4 1z=434000 mm4 1x=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 1SO 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=714.75C ky,0=0.21
KE,0=0.12 ky,0,y=0.21 ky,0,2=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 Mzel,fi,t,Rd = 0.73 kN*m
Mz,c fitRd = 0.73 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 = 0.03 < 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 I!!

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=100L=
1.27m

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

100 mm gM0=1.00 gM1=1.00

77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2
tw=3 mm 1y=1440000 mm4 1z=690000 mm4 1x=2520 mm4
Wely=28800 mm3 Welz=14778 mm3

PARAMETERS OF FIRE ANALYSIS: EN 1993-1-2:2005
Analysis type - Resistance domain

Temperature curve -Standard 1SO 834

Steel member protection -Unprotected

treq=15.00 min expos=4 gnc=1.00
gm,fi=1.00 k1=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,0=0.23
KE,0=0.13 ky,0,y=0.23 ky,0,2=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
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Nb,fi,t,Rd = 49.84 kN
Class of section =3

Autodesk Robot Structural Analysis Professional

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

lEI About z axis:

About y axis:
Ly=127m Lam_y,0 =053 Lz=0.89m Lam_z,0=0.54
Lery=1.27m Xy, fi=0.74 Ler,z=0.89m 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=(
Lt=0.89 m fi,T=1.21 Ncr,y=1845.61 kN i

Ncr, T=570.29 kN X, T fi=0.51 Ncr, TF=469.70 kN

Lam_T,0=0.95 Nb,T,Rd,fi=34.77 kN Lam_TF,0=1.05

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 fit,Rd = 0.00 < 1.00 EN313(6.1.5)

Global stal 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,tRd , Nb,T fi,t,Rd , Nb,TFfi,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=100L=
1.28m

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

00 mm gM0=1.00 gM1=1.00
b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2
tw=3 mm ly=1440000 mm4 12=690000 mm4 1x=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 1SO 834

Steel member protection -Unprotected

2022 2022

Author: Designer File: CZ1621 FR1 R15.rtd
Llentab AB Sweden Project: CZ1621 FR1 R15
treq=15.00 min expos=4 gnr=1.00 gnc=1.00
gm,fi=1. 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:

0Oa,max=699.61 C Oay,max=699.61 C Oaz,max=699.61 C ky,0=0.23
KE,0=0.13 ky,0,y=0.23 ky,0,2=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,cfi,t,Rd = 20.81 kN
Nb,fi,t,Rd = 49.77 kN

Class of section = 3

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

lgl About z axis:

About y axis:
1.28m Lam_y,0 = 0.53 L: .89 m
Lery=1.28m Xy, fi=0.74 Ler, .89 m
Lamy = 30.82 Lamz = 31.16

Torsional buckling: Flexural-torsional buckling

Curve, T=b Curve, TF=b alfa, TF=0.53
Lt=0.89 m Ner,y=1833.08 kN i, TF=1.34

Ner, T=566.62 kN fi=0. Ner, TF=466.64 kN X,TF,fi=0.46
Lam_T,0=0.96 Nb,T,Rd,fi=34.66 kN Lam_TF,0=1.06 Nb,TF,Rd=31.44 kN

VERIFICATION FORMULAS:

Section strength check:

N, fi,Ed/Nc,fit,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,TFfi,t,Rd) = 0.29 < 1.00 EN312(4.2.3.5.(1))

Section OK !t

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=050L=
0.45m

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

00 mm gM0=1.00 gM1=1.00

b=77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2
tw=3 mm ly=1440000 mm4 12=690000 mm4 1x=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 1SO 834

Steel member protection -Unprotected

treq=15.00 min expos=: 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,0=0.23
KE,0=0.13 ky,0,y=0.23 ky,0,2=0.23

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -9.08 kN
Nt.fi,t,Rd = 71.97 kN

Mz,fi,Ed = -0.00 kN*m
Mz.el fi,t,Rd = 1.27 kN*m
Mz,cfi,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,tRd = 0.13 < 1.00 EN313(6.1.8.(1),
N, fi,Ed/Nt,fi,t,Rd + Mz,fi, Ed/Mz,c fi,t,Rdten
Mz, fi,Ed/Mz ¢ fi,t,Rdcom - N,fi,Ed/Nt,fi,t,Rd =

)

13<1.00 EN313(6.1.8.(1))

12<1.00 EN313(6.18.(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
0.45m

COORDINATE: x=050L=

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

100 mm gM0=1.00 gM1=1.00

77 mm Ay=444 mm2 Az=291 mm2 Ax=840 mm2
tw=3 mm 1y=1440000 mm4 1z=690000 mm4 1x=2520 mm4

Wply=31305 mm3 Wplz=20267 mm3

PARAMETERS OF FIRE ANALYSIS: EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard 1SO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnc=1.00
gm,fi=1.00 k1=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,0=0.23
KE,0=0.13 ky,0,y=0.23 ky,0,2=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 Mzelfi,t,Rd = 1.27 kN*m
Mz,c fitRd = 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/NLfitRd = 0.12 < 1.00 EN313(6.1.8.(1))

N, fi,Ed/Nt,fi,t,Rd + Mz, fi, Ed/Mz,cfiit,Rdten = 0.13 < 1.00 EN313(6.1.8.(1))
Mz fi,Ed/Mz,c,fit, Rdcom - N,fi, Ed/Ntfi,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
112m

COORDINATE: x=100L=

Date : 14/02/22
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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

00 mm gM0=1.00 gM1=1.00

b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2
tw=4 mm ly=1880698 mm4 12=1097602 mm4 1x=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 1SO 834

Steel member protection -Unprotected

treq=15.00 min exXpos=: 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,0=0.29
KE,0=0.17 ky,0,y=0.29 ky,0,2=0.29

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 24.81 kN

Ncfi,t,Rd = 140.17 kN

Nb,fi,t,Rd = 106.81 kN

Vy,fi,Ed = 0.03 kN
Vy,c fi,t,Rd = 41.25 kN

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About y axis:
Ly=112m Lam_y,0 =051
Lery=112m Xy.fi=0.76
Lamy = 27.96
Torsional buckling:
Curve, T=b alfa, T=0.49
Lt=0.79 m i, T=1.01
Ncr, T=1276.58 kN X, T fi=0.61
Lam_T,0=0.80 Nb,T,Rd,fi=85.63 kN

lEI About z axis:

o
Lz=0.79m Lam_z,0 =0.47
Lerz=0.79m Xz,fi=0.78
Lamz = 25.62

Flexural-torsional buckling

Curve, TF=b alfa, TF=0.49
Ncr,y=3092.71 kN fi,TF=1.14

Ncr, TF=972.40 kN

Lam_TF,0=0.92

VERIFICATION FORMULAS:
Section strength check:

N,fi,Ed/Nc,fi,tRd =0.18 < 1.00 EN313(6.1.9.(1))
Vyfi,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: 39 POINT: 3 COORDINATE: x=100L=

112m

LOADS:

Governing Load Case: 10 R15 Snow (101+102+104)*1.00+(201+202)*0.20

MATERIAL:

HX420LAD  fy=420.00MPa 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 ly=1880698 mm4 1z=1097602 mm4 1x=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 1SO 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:

r0a=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35

ef=1.00 ‘Shadow’ effect - active

Calculated parameters:

0Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,0=0.29

kE,0=0.17 ky,0,y=0.29 ky,0,2=0.29

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 24.82 kN

Nc,fi,t,Rd = 140.17 kN

Nbfi,t,Rd = 106.81 kN

Vy,fi,Ed = 0.03 kN
Vy,cfi,tRd = 41.25 kN

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
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About y axis:
Ly=112m Lam_y,0 = 0.51
Lery=112m Xy,fi =0.76
Lamy = 27.96
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Torsional buckling: Flexural-torsional buckling
Curve,T=b alfa, 7=0.49 Curve,TF=b alfa, TF=0.49

Lt=0.79 m fi,T=1.01 Ner,y=3093.70 kN fi, TF:
Ner,T=1276.97 kN X,T,fi=0.61 Ner, TF=972.70 kN X,TF,fi=0.
Lam_T,0=0.80 Nb,T,Rd,fi=85.64 kN Lam_TF,0=0.92 Nb,TF,Rd=76.87 kN
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VERIFICATION FORMULAS:

Section strength check:

N, fi,Ed/Nc,fit,Rd = 0.18 < 1.00 EN313(6.1.9.(1))

Vy,fi,Ed/Vy,cfi,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,tRd , Nb,TFfi,t,Rd) = 0.32 < 1.00 EN312(4.2.3.5.(1))

Section OK !t

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

Nt.fi,t,Rd = 147.85 kN

Mzel fi,t,Rd = 3.10 kN*m
Mz,cfi,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,tRd = 0.16 < 1.00 EN313(6.1.8.(1))

N, fi,E/Nt.fi,t,Rd + Mz,fi,Ed/Mz,c,fi,t,Rdten = 0.16 < 1.00 EN313(6.1.8.(1))
Mz fi,Ed/Mzcfi,t,Rdcom - N,fi,Ed/Ntfi,t,Rd = 0.15 < 1.00 EN313(6.1.8.(2))

Section OK !t

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=050L=
0.39m
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
100 mm gM0=1.00 gM1=1.00
82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2
tw=4 mm 1ly=1880698 mm4 1z=1097602 mm4 1x=5370 mm4
Wply=41760 mm3 Wplz=30773 mm3
PARAMETERS OF FIRE ANALYSIS: EN 1993-1-2:2005
Analysis type - Resistance domain
Temperature curve -Standard 1SO 834
Steel member protection -Unprotected
treq=15.00 min expos=4 gnc=1.00
gm,fi=1.00 k1=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:
0Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,0=0.29
KE,0=0.17 ky,0,y=0.29 ky,0,2=0.29
Date : 14/02/22 Page : 18

CODE GROUP:
MEMBER: 44 POINT: 2 COORDINATE: x=050L=
0.39m
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 1ly=1880698 mm4 1z=1097602 mm4 1x=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 1SO 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:
r0a=7850.00 kg/m3 alfc=25.00 W/(m2*K) Fi=1.00 em=0.35
ef=1.00 ‘Shadow’ effect - active
Calculated parameters:
0Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,0=0.29
KE,0=0.17 ky,0,y=0.29 ky,0,2=0.29
INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -22.95 kN Mz fi,Ed = -0.01 kN*m
[ Date: 14/02/22 Page : 17
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INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -22.96 kN
Ntfi,t,Rd = 147.85 kN

Mz fi,Ed = -0.01 kN*m
Mz,elfi,t,Rd = 3.10 kN*m
Mz,c fitRd = 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, E/NLfitRd = 0.16 < 1.00 EN313(6.1.8.(1))

N, fi,Ed/Nt,fi,t,Rd + Mz, fi, Ed/Mz,cfi,t,Rdten = 0.16 < 1.00 EN313(6.1.8.(1))
Mz fi,Ed/Mz,c.fit, Rdcom - N,fi, Ed/Ntfi,t,Rd = 0.15 < 1.00 EN313(6.1.8.(2))

Section OK I!!

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=100L=
0.97m
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
00 mm gM0=1.00 gM1=1.00
b=82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2
tw=4 mm ly=1880698 mm4 12=1097602 mm4 1x=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 1SO 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
KE,0=0.17 ky,0,y=0.29

Oaz,max=676.66 C ky,0=0.29
ky,0,z=0.29

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 48.68 kN

Nc,fi,t,Rd = 140.17 kN

Nb/fi,t,Rd = 111.58 kN

Vy,fi,Ed = 0.03 kN
Vy,cfi,tRd = 41.25 kN

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About y axis:
Ly=0.97m Lam_y,0 =0.44
Lery=0.97 m Xy,fi =0.80
Lamy = 24.20
Torsional buckling:
Curve, T=h alfa, 7=0.49
Lt=0.68 m fi,
Ner,T=1684.35 kN XT, 67
Lam_T,0=0.70 Nb,T,Rd,fi=93.48 kN

Ler, .68 m

Lamz = 22.17

Flexural-torsional buckling
Curve,TF=b alfa, TF=0.49
Ner,y=4130.75 kN fi, TF: 1

Ner, TF=1287.04 kN X,TF,fi=0.61
Lam_TF,0=0.80 Nb,TF,Rd=85.88 kN

VERIFICATION FORMULAS:

Section strength check:

N, fi,Ed/Nc,fit,Rd = 0.35 < 1.00 EN313(6.1.9.(1))
Vy,fi,Ed/Vy,cfi,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,TFfi,t,Rd) = 0.57 < 1.00 EN312(4.2.3.5.(1))

Section OK !t

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
0.97m

COORDINATE: x=100L=

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

Date : 14/02/22 Page : 19

h=100 mm gM0=1.00 gM1=1.00
82 mm Ay=592 mm2 Az=368 mm2 Ax=1167 mm2
Date : 14/02/22 Page : 20
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tw=4 mm 1ly=1880698 mm4 1z=1097602 mm4 1x=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 1SO 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:

0Oa,max=676.66 C Oay,max=676.66 C Oaz,max=676.66 C ky,0=0.29
KE,0=0.17 ky,0,y=0.29 ky,0,2=0.29

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = 48.68 kN

Nc,fi,t,Rd = 140.17 kN

Nb/fi,t,Rd = 111.61 kN

Vy,fi,Ed = 0.03 kN
Vy,cfi,tRd = 41.25 kN

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About y axis:
Ly=0.97m Lam_y,0 =0.44
Lery=0.97 m Xy,fi =0.80
Lamy = 24.17
Torsional buckling:
Curve,T=h alfa, 7=0.49
Lt=0.68 m fi,7=0.91
Ncr,T=1687.61 kN X,T,fi=0.67
Lam_T,0=0.69 Nb,T,Rd,fi=93.53 kN

lgl About z axis:

Lz=0.68m Lam_z,0 =0.41
Ler,z=0.68m Xz,fi=0.81
Lamz = 22.15

Flexural-torsional buckling

Curve, TF=b alfa, TF=0.49
Ner,y=4139.03 kN i, TF=1.01

Ner, TF=1289.55 kN X,TF, .61
Lam_TF,0=0.79 Nb,TF,Rd=85.94 kN

VERIFICATION FORMULAS:
Section strength check:
N, fi,Ed/Nc,fit,Rd = 0.35 < 1.00 EN313(6.1.9.(1))
Vy,fi,Ed/Vy,cfi,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 !t

0.32m

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 ly=2510000 mm4 12=1650000 mm4 1x=13200 mmé4

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 1SO 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,0=0.37

KE,0=0.24 ky,0,y=0.37 ky,0,2=0.37

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -59.49 kN
Nt.fi,t,Rd = 309.34 kN

Mz fi,Ed = -0.01 kN*m
Mzel 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,tRd = 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/Mzcfi,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

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

Date : 14/02/22

Page : 22

CODE GROUP:
MEMBER: 56 POINT: 2 COORDINATE: x=050L=
[ Date: 14/02/22 Page : 21
LLENTAR
group —1 Autodesk Robot Structural Analysis Professional
2022 2022
Author: Designer File: CZ1621 FR1 R15.rtd
Llentab AB Sweden Project: CZ1621 FR1 R15
CODE GROUP:
MEMBER: 57 POINT: 2 COORDINATE: x=050L=
0.32m
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
00 mm gM0=1.00 gM1=1.00
b=85 mm Ay=800 mm2 Az=475 mm2 Ax=1580 mm2
tw=5 mm ly=2510000 mm4 12=1650000 mm4 1x=13200 mmé4
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 1SO 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,0=0.37
KE,0=0.24 ky,0,y=0.37 ky,0,2=0.37

INTERNAL FORCES AND CAPACITIES:
N,fi,Ed = -59.51 kN
Nt.fi,t,Rd = 309.34 kN

Mz fi,Ed = -0.01 kN*m
Mzel 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,tRd = 0.19 < 1.00 EN313(6.1.8.(1))

N, fi,E/Nt.fi,t,Rd + Mz,fi,Ed/Mz,c fi,t,Rdten = 0.19 < 1.00 EN313(6.1.8.(1))
Mz fi,Ed/Mzcfi,t,Rdcom - N,fi,Ed/Ntfi,t,Rd = 0.19 < 1.00 EN313(6.1.8.(2))

Section OK !

Date : 14/02/22

Page : 23
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PRIPOJ SPODNIHO PASU UC56 M16

Unosnot 8roubového spoje OTLACENI / STRICH / OSL. PRUREZ / VYTRZENiI SKUPINY SROUBU

Dle: CSN EN 1993-1-1, CSN EN 1993-1-3,CSN EN 1993-1-8
Geometrie Idealni geometrie pro k1=2,5 a c:d=1,0 R
e 30 mm e=3d= 495 mm 0 A C (
ew= 30 mm e=3d= 495 mm smér namahani ! et
e= 25 mm e2=15d=  24.8 mm S | B D D
pi= 50 mm pi=375%= 619 mm < > % ¢ %
p= 62 mm p=3do= 495 mm 1 e o o
sroub Stfih v dfiku '
Pevnostni tfida Sroubu
fub= 800 MPa
Prufez -pramér Sroubu d=[ 16 |mm => A= 2010 mm2 (Plocha sroubu)
As= 139.0 mm2 (Plocha jadra Sroubu)
-Pramér otvoru do= 16.5 mm
Pocet Sroubl b= 12
Profil C100x129x5 ti= 5.0 mm
Ocel HX500LAD
fur= 550.0  MPa
Z&kl. material [Stejny nebo Gnosné&jsi |
Koeficient bez. Ymo= 1.00 Y= 1.00 yme= 1.25
Unosnost v otlageni jednotlivych Sroubi
(Viz. CSN EN 1993-1-3:8.3, CSN EN 1993-1-8: 3.6.1)
Fb ra1=kiawfudt/yme
VE SMERU ZATIZENI Koncové srouby A os=e,/3do= 0.61 Koncové Srouby B ad=e,/3do= 0.61
mm< aosfulfu= mm< ac=fulfu=
0=1.0 =1.0
Vnitini Srouby s=(p1/3do)-1/4= 0.76
min é ae=fulfu=
0=1.0
KOLMO NA SMER ZATIZENi Srouby u okraje min K1=(2,8e2/do)-1,7= 2.50
§' Ki=(L4pa/do)-1,7=
Ki=2,5
Vnitfni Srouby min K1=(1.4p2/do)-1,7= 2.50
gy
1= 5 mm Poloha Sroubu Fb,Rrd Poget typu &troubu ve spoji
Konec/okraj A 53.3  |[kN 2
Ocel HX500LAD Konechmitrni B 53.3  |kN 2
ful= 550 wPa Vnitinilokraj [ 66.9 [kN 4
Vnitrnifnitini D 66.9 [kN 4
Suma= 12 (kontrola)

Unosnost ve stfihu jednoho Sroubu

av= 0.6
n= 1 (pocet stiiznych ploch)

Fura1=n,ofus{A,Ayme

Unosnost ve stfihu celého spoje

(Viz. CSN EN 1993-1-3: 8.3)

[Furaa= 772 kN | [Fura= 9262 kN |
Unosnost v otlageni/stfihu celého spoje
(Stfih) (Otlak) (Viz. CSN EN 1993-1-8: 3.7)
Fvri= 772 kN > max(Fb.rde.cD)= 66.9 kN = Celkova Ginosnost spoje bude rovna souctu tinosnosti
jednotlivych spojovacich prostredkd v otlageni.
[Fubra= 7484 kN |
Unosnost oslabeného prafezu
Plocha dle zadaného profilu (Viz. GSN EN 1993-1-3: 8.3, GSN EN 1993-1-1: 6.2.3)
Ag= 20256 mm2
t= 5.0 mm Celkovy poéet $roubi ve spoji no= 12
fu= 550.0 Mpa
fy= 500.0 Mpa Poéet $roubu v fezu ne= 4
Fnra1=(1 + 3r(do/u - 0,3))Aneifulyme Pomér r=ncino = 0.33
Fnrdi= 768 kN
u=min(2e2;p2) u= 50 mm
Fnrd2=0,9Anedfulymz Fplrd=Adfy/ymo
Fnrd 2= 671 kN Fpre= 810 kN Oslabena plocha profilu Anet= 1696 mm2 Anei=Ag-(ncdot)
Fnra=min(Fy ra 1 Fn ra.2: Fpira)
Fnra= 671 kN
Vytrzeni skupiny Sroubt (Viz. GSN EN 1993-1-8: 3.10.2)
Lw= 91  mm = An= 455 mm® Oslabena plocha pi
Lnv= 360 mm = Anw= 1800 mm? Usobeni SMYKU-Aw Oslabena plocha pfi
= 5500 Mpa . puisobeni SMYKU-Ane
fy= 5000 Mpa g
t= 50 mm

Osoveé zatizeni

Vetra.re=fuPnl iz + (13°%) fAnino
Vit 1,ra= 720 kN

Excentrické zatizeni

Verr1,2670,5fAnf 1wz + (1/3°°) fAnyru0
Vet 1re= 620 kN

\\
)
"\ Oslabena plocha pfi

'_pUsobeni TAHU-Ant

, Oslabena plocha pfi
pusobeni TAHU-Ant
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Check M, V och N acc. to EC FR1 R15

Profile data for a single profile

hW: 120 mm bC =112mm

NcRrk = 981.63kN

The beam is H-profile ("H") or double C-profile ("C")

Hole diameter:

Number of bolts at the
cross-section in ONE web:

Number screws and diameter i FLANGES:

Momentcap.one profile:
Axalforcecapacity one profile:

Netto area for shearforce:

Nettoarea for profiles in tention:

MRk =

Country := "CZ"

PR = "Hx5" Mo = 100 ypg =100 ypp =125
c=43mm t=5mm e1 = 56.31 mm Ag = 2025.62 mm2
N N
33.76 KN-m fyb = 90— fu =99 ——
2 2
mm mm 5
C
I@—— g A P 3
S I N .-
= ) = i
dy:= 12.5-mm - O i
n Al Al n
I I I I
1 Y e )
Neross = 3 o

Xpyf1:= 0| [do y = 0-mm|

Axalforce acting as
TENTION : "YES" or "NO"

[[(hw = 1)t = Ngross dit]-2] if Ly; = 0-mm
|:|:(L“ - t)t - nCTOSS.dO.t].Z] if L“ # 0-mm

2
Anet = Ag ~ t'(ncross'do'; + Xh.fl'do.ﬂj

Nrag = "YES"

A, = 775.00 mm’

A=

; . X-M
: Rk
Moment capacity profile Mo e Mo — 3376 KN-m
Rd Rd
MO
. . . N X
Axialforce capacity compresion cRk
member: NRg1=—""" (629 NRg.1 = 981.6kN
Capacity for axal tension: N — min fya'Ag Anet Tu (EN 1993-1-3:6.1.2 (6.1) and EN 1993-1-3: 8 (table 8.4))
i = : Rd.ta -~ ’ =
For material <=4.0mm : ™Mo M2 NRg.ta = 130.73kN
_ 0.9-Aner fy
For material >=5.0mm : NRd.tb = NRg.tp = 117.7kN  (EN1993-1-1:623) Ym2.t = 1.25
YM2.t
= i < 4. .
NRd.t NRd.ta If t<4mm 3-X NRqt= 117.66kN
NRd.t.b if t>5-mm
Normalkraftscapacity: Nrg:= [NRg.1 Iif Ndrag = "NO" NRq = 117.66 kN
mi”(NRd.laNRd.t) if Ndrag = "YES"
Shearforce capacity:
hy —t fyb 1 )
A’Wh = 0.346- c = be = —fyb if A’Wh <0.83 f. _5196 N
t E 3 vb 2
mm
Awh = 0.16 f Wb
0.48-—— if 0.83 <, <1.40 Anfup
Mwh VRd =
f MO
9p| = 1.0 faktor Mg -> My Awh

Section value for interaction formula M+ N + V:

Momentresistance of a cross-section consisting only flanges:

CZ1621 FR1 R15

MﬂRd = 4.57kN-m

LLENTAB AB - ver. 1.15
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Element Nr: dolni pas Ngg:= 30~kN| Vgq = 28~kN| Mgy = —3~kN-m|
Vv N M
@ =07 <10 (EN1993-1-1:626) | Sd| + | Sd| =034 <10 (EN1993-1-3618+6.19)
VRd NRg Mgy
Ratio for check
Moment + Axialforce + Shear force M_N_Vgc=048 _,, (EN 1993.1-36.1.10)
Element Nr: horni pas Ngg:= 29~kN| Vgq = 23~kN| Mgy = —2kN~m|

Vv N M o
|V—Sd| =0.57 1.0 (EN1993-1-1:626) |NSd| + |MSd| =031 <1.0 (EN1993-1-36.1.8+6.1.9) | v-5d
Rd Rd Rd ;
/e Z%g

Ratio for check

Moment + Axialforce + Shear force M N Vgc=032 _, (EN 1993.1-36.1.10)

CZ1621 FR1 R15 LLENTAB AB - ver. 1.15
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]

Frame Column FR1 R15 lh=360-mm| |b=100mm| |c=39mm| [t=5mm|

[

d:= 100-mm |ccbatt = 1500~mm|distance be- hoatt == 2oo-mm| |tbatt = 4-mm| kb = 599.63 mm

tween battens
Agg = 2:Ay Agg = 6.051 x 10" mm £ 197 N H iy Ug[
d 2 ; . Myy.ch = Z'Mchk yb mm2 ‘
I =2 I+ Ayl eg + = l,, =4.45x 10° mm Y | Y
2 Myy.crk = 77.69kN-m N S S G =
i . f,=139.7—— \ +
Iy = 21 L, = 112 x 108 mm?* "€ G Mycric= 38.84kN-m = mm? | T
vy y vy N — 2N ) 7 |;
W,y = 2:Wy, W,y = 6.29 x 10°mm’ ceRk = <Rk T
Wyyeff = 2-Wetry1 Wyyefr = 6.12 % 10°mm® Necric = 668.01kN 8 d 8
| | |
W, = sz W,, = 2.97 x 10°mm° iyy = /A% i,y = 135.84mm i, := i i,, = 85.77mm
b+ — 9 9
_ 4 : Slar _ N
2 Iyt = 51500 mm torsion_plate_pillar = "NO forces from:

Stresses and buckling length according to first order frame analys

|MEd.1 = 25-kN-m|

max moment in pillar .
P frame modelling

|MEd.1_z = O~kN~m| moment about z-z

The moment is distributed according to

Loadcase := 30

Moment_dis := "A" |

Ngq:= 75-kN|  axal force in pillar = reaction forc : : = | y | ﬂz QZ
1 1 = 1 ’
M.Ed1| & |M.Edl | = ; = a0
Nggq:= 77-kN| axial force in element between \ o M.Ed1l" = <
top and bottom beam N = o % S
) /) = =) ; A
Ngqo := 35-kN| reaction force in second pillar ;\%Fdz mé | = = |
. A Z S 72 Z 35|
=Numbers of =
|VEd =10 kN| > |ncross = 4| holesin ONE web A B +
o— . — . . l
Global geometry, %= 12:5mm |MEd-2' 20-kN mIMEd_3 = O~kN~m| |MEd_2_z = O~kN~m|
length pillar
L,:=6.2-m length pillar for buckling z-z
B = 14.56:m width frame
Hi := 975-mm height truss
Aychord = 1616~mm2| Area upper chord
Iy chord = 3.29.106.mm4| T upper chord 1/4 N.Ed1
— N.Ed2
M number of profiles upper chord -
Ao chord = 1616.mm2| Area lower chord Wﬁ~ z | S0 ) ‘ le
lo.chord := 3-29- 106~mm4| I'lower chord ; N.Ed = 1 ‘ J
X ,_ l }<.ch0rdZ JL ><.chordZ 2
M number of profiles lower chord B fr <&

Buckling lengths:

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", Hiinersen, Fritzsche is uesd.

Ly=2L Ly=11.6m axural buckling axis y-y: according to modelled system
L, =6.2m | Flexural buckling axis z-z Ly=116m
CZ1621 FR1 R15 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14
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L t:=10-L| Lt=58m Distance flange bracings - LTB inner flange in compression

N N =
b=100mm h=360mm c=39mm t=5mm fp=127—— f,=140—— Ymo = 1.00
mm? mm? Ymz1 = 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
VY 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
E Ly |2-Ae 1 Imperfection factor o
M=m a 1=6526 Arypece= a 2-A A Mryreee =122 relating to bucking curve a ay:= 021
dyre = 0-5'|:1 + 0‘y'(kryFBcc - 0-2) + xryFBccz:| Xy.FBec := Min . .1
' > > ' 2 2 | Xy.FBec = 0.52
dyrs = 1.35 dyrB +\0yFB — AryFBec
Design buckling resistance for buckling mode Xy.FBec 2+ Pt Typ
-flexural buck"ng_: y-y Nb.Rd.y.FBcc = Nb.Rd.y.FBcc = 345.7kN
M1
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L, [2-Ae 1 Imperfection factor o
A1 =10526 MrzFBee = i, / 2-A 7u_1 Mrzreee =103 yejating to bucking curve b az:= 0.34
2—‘ . 1
bzrg =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc := MIN 1 — 058
¢ — 117 2 _ 7\‘ 2 XZ.FBCC - M
2FB bzrB +02FB r.z.FBcc
Design buckling resistance for buckling mode XzFBec 2+ Pt Typ
-flexural buck"ng_: 7-7 Nb.Rd.Z.FBCC - Nb.Rd.Z.FBCC = 385.1kN
M1

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 M, 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 approptiate c dculaion method can be used, here the proc edure given in
German ENV 1993-1-1AmexF.

I\/Ioment_dis ="A" Lt=58m kM.cr := 1.0 (hinged atends) kw.M.cr := 1.0 (nospecial wrap restraintsatends)

For frame pillar with fixed both upper and lower beam (end moments): according to picture "A":

Meqg.2
= i > .
YmdA = e, it [Meqa 2 [Meas| Winda = 0.8 Ciai= mm(1.88 — 140y A + 0-52~\vmd_A2,2-7)
Meg1 Cra=27
if [Meqa| < |Meaz]
Megg
2 r 2 2 05
By Knm.cr low (kM.cr' I—LT) G lpr
MCI’A:: ClA' . — + MCI’A: 156.78 KN-m
: . 21 & | 5 :
(KmerLi) wM.er)  zz 1" E-ly
For framepillar with moment distribution according to picture "B'": Cip:= 1.132
2 r 2 2 05
M c n Bl ( Knm.cr j low N (kM.cr'LLT) Gelrr
cr.B = “1B : S
M¢r g = 65.73kN-m
(kM.cr' LLT)2 Kumor) 1z nz.E.|zz cr.B
Elastic critical moment for lateral-torsional buckling Mg == | Mg a if Moment_dis = "A" Mg, = 157kN-m
based on gross cross sectional properties, taking into account the loading conditions, real '
moment distribution and lateral restraints for double C-section: Mg if Moment_dis = "B"
CZ1621 FR1R15 C-EN_PILLAR ver_1-14.mcd LLENTAB AB - ver.1.14 2-8

168



N N -
b=100mm h=360mm c=39mm t=5mm fyp = 127—  fy=140— Ymo = 1.00

mm mm? ym1 = 1.00

Relative 2-Wey 1-fyp

2
clonderness: LT = Ar=07 opr:=034 ¢ 7= 0.5-[1 +apr (AT -02) + erT] oL = 0.83

cr

. 1 . .
XLTy = mMin 1| %Lty =078  yiri= |xLry if ly>1,;  Reducton B
2_, 2 ) buckling factor. LT =078
oLt + oLt LT 1 otherwise
Design buckling resistance moment EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4:
Desing buckling moment resistance double profile ‘M
4 . ALT Myy cRK
based on effective section modulus Weg. Mppg = ———— Mprg = 60.71kN-m
M1
Check Uniform built-up member EN 1993-1-1: 6.4 ]
[0}
. . L =
bow imperfection: ey := — - T 7T 2
b @]
500 if[_—att < 70,"OK","Shorter-cc.bat"j = "OK" D J <
non-dimensional slenderness: A, = 65.26 Iz IR
Effective second moment of area of battened buil-up member: Ag:= Ag ‘areaofonechord = | . |
] [
hg:= d + 2-e; hy = 155.7mm distance centroids of chords Ieh == 1, : T of one chord - EEN
O
licc == 0.5-hg>Agy + 2-1y, 1 buit-up member _ lcc L, o
’ lo.cc = Acci=—— Acc=T72.28
2-Ach lo.cc
EN1993-1-1:table 6.8  poc:= |0 if Ace > 150 1
Efficiency factor: Hce=
2 - ) it 75 < Aee < 150 )
lcc = 4.45 x 10" mm* 75 ce fec =

1.0 if Agc< 75

4

legs == O.5~h02~Ach +2-ucelen leg = 4.45 % 10’ mm* effective I of built-up member

3
Shear stiffness EN 1993-1-1:6.4.3.1:(2) | thatt Mbatt” T of batten nyae := 2 number of planes of lacings
b= "
12
9 effective critical force of built-up member:
24-E- 1, 2.1 E-lep <2E
= min , = 1883 kN B leff
Sv ) 21, ho O S Nerce = - N¢rcc = 626.5kN
chatt N l + N batt LZ
Npatt' b CCpatt

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

_ Neg-€o + Mzgd
M, Eq1 = max(| MEd.l.z| R | MEd.2.2|) momentwith secondorder M, g4 ¢ == M, gqc = 1.04 kN-m

. eflects Negvmi  Neavma
moment z-zwithout second order effects 1- -

Ncr.CC Sv

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:
Xq:= |1 if d>8mm Neg  [Mzgac| oA Xg
‘Ich.Ed = + NCh.Ed = 4298 kN
0 otherwise fee 2-legs
CZz1621 FR1R15 C-EN_PILLAR ver 1-14.mcd LLENTAB AB - ver.1.14 3-8
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N N -
b=100mm h=360mm c=39mm t=5mm fyp = 127—  fy=140— Ymo = 1.00

mm mm? ymz1 = 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors ky, and k,, 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"

Wmda=-08 wnp=0 Wmd.z =0

| | — |
| s | | apz=-0.0p2,=0 asp=1
M.Ed1[E |M.Ed1| 2 N
%% S Cmy.2.A =09 Cmy.2.B =1
= =
oy ; A C =09 C = 0.95
M.Ed2 Sé % = my.2 mz.2
+/~ =
A 1/ 2= = Cmit2=04
A X

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

Nggvm1 Nggvm1
Nyo=—"— nN=022 n,p:=————— n,,=0.19
Xy.FBecNee Rk XzFBee'Nee Rk
Kyy.2 == M| Croy>+(1 + 0.6-Ary racey2). Cmy.2 (1 + 0.6:0y5) | Ky o = 1.02 Reduction factor Reduction factor
0054, ,r8 0.05 for L-T buckling: for F- buckling:
: r.z.FBcc .
Kyyo=max{ 1 - ———n, 5,1 - ———— n K, o = 0.94 =0.78 =0.52
z7y.2 [ Coirp— 0.25 7.2 Coirp— 0.25 z.Zj z7y.2 XLT Xy.FBcc
. =0.58
Kpz 2 = mlnrcmz.Z'(l + O-G'Xr.z.FBcc'nz.z)asz.2'(1 + 0-6'n2.2)—| kpz2=1.06 Kp2:= Ky L2 Fce

2 2
d d l2z et
lpzeff = 2:1; + Ag'(el + E) + Aeff'(eN + E) Woy eff = == l,; eff = 4.13 % 10" mm
b+ — 5 3
2 Wy = 2.76 x 10°mm

4
Mgz crk = sz.eff'fyb

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

max(Neg. Neq.1)Ymo N max(|MEd.1| .|Meq|» |MEd.3|)"‘/M0 N IM.g4.c| 7m0 _

0.47
2:N¢ Rk 2'Mchk Mz, crk <10
Double CC-profile: Combined M+ N +V acc to EN 1993-1-3: 6.1.10
Veg _
__TEIYMO )45 <1.0according to EN 1993-1-3: 6.1.10 LN Ve = <10
2-Vph Rk pillar
Double CC-profile: Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Evading in y-y:
Neg Ym1 maX(|MEd.1| .|Meq2| » [Meas| ) v M, gqc|-vm1
+ Ky + Kypp————— = 0.67 <0
Xy.FBec Nee. Rk LT Myy.crK M2z crk )
. . . N
_g;
Evadinginzz. . & - —— 1 =099 EN1993-1-1Tab.66
NEd.l 1.33 - 033WCN
max(Negg, Neg.1)-Kenyme max{ |Mgq 1| » [Med.2| > [MEda| ) Ym1 M, Ed.c|Ym1
( ) + K,y o (| | | | | |) + k ~Q:0.61 <1.0

7y.2 72.2

Xz.FBec Nee.Rk XLt Myy cri zz.cRk

CZ1621 FR1R15 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14
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N N -
b=100mm h=360mm c=39mm t=5mm fyp = 127—  fy= 140— Ymo = 1.00

mm mm? Ym1 = 1.00

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

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

My.max.c == Max(|Meq.| .| Meg2| - [Meas| )05 Mymaxc = 125kN-m

Moment at quarter point of unbraced segment X 4= 0.25CCpayt My aa = 0.5 My.Ed.ccbatt_A(X1_4) My aa = 8.14kN-m
Moment at centerline of unbraced segment X 2= 0.5-CCpqyt My ga == 0.5 My.Ed.ccbatt_A(Xl_Z) My ga = 9.59kN-m
Moment at 3/4-point of unbraced segment: X3 4= 0.75CCpqt My ca = 0.5 My.Ed.ccbatt_A(X3_4) My ca = 11.05kN-m
Cpp = 12.5-My max.c Yoor := (yM + elc_rc)-—l Zp.cr := 0-mm (coord. shear centre)
25-M : ct 3-|M AAl T 4-1M BA| T 3-|M CA
;max | y | | y | | y | fo == \/iyz + i22 + yo_cr2 + ZO.cr2 Polar radius of gyration about
n-E N shear center
Cez=———  Oe= 311.17—2 2¢
1-cc mm 1 ToE N
batt oTi= > Gl + ; or=341.14 -,
IZ Agro chatt mm

Elastic critical moment for singly-symmetric sections, bending
Me.cr.C_A = CbA'rO'Ag'\’Gez'GT Me.cr.C_A = 189.4kN-m

about the axis of symmetry:

Relative Wetty.1-Fyp

slendemess: erT.C_A = if Me.cr.C_A >0 Imperfection factor a.rel. to

Mecrc A ALtc a=045  puckingcurnveb: oLTtc:= 034

0.2 if Me.cr.C_A =0

2 . 1
drc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + lrLT.c_A] XLT.C_A = Min > 2,1 xLtc A=09
dL1c A =065 dtcat \/¢LT.C_A - MLTC A
Mgq4-0.5]-8 ind oi

For moment distribution accord. to modell B: Owind_pillar := % My.i(xi) = M(in - xiz)
Moment at quater point of L—CChart 1 L
unbraced segment: X 4i= ot Xa = 252m  Myj(xy 4) = 12.29kN-m My ag := My (xq 4)

My.ag = 12.29kN-m

. L—CChart 1

Moment at centerline of X1_2 = + —CCpytt X1_2 =29m My.i(xl_Z) =12.5kN-m MleB = My.i(xl_Z)
unbraced segment: 2 2

MleB = 12.5kN-m
Moment at 3/4-point of L— CChart 3
unbraced segment X 4i= ot X 4= 327Tm  Myi(xs 4) = 12.29kN-m My cg := My (X3 4)
G 12.5(|Mgq-05|) My cg = 12.29kN:m

" 25(|Mgq105|) + 3-Myap + 4-My gg + 3-Mycp

Elastic critical moment for singly-symmetric sections, bending
Mecrc B = CbB'rO'Ag'\’Gez'GT

about the axis of symmetry: Mecrc g = 155.4kN-m

Relative Wetry1fyp 3
slenderness: MLT.C_B= VI if Mecrcg>0 drc =051+ OLLT.C'(MLT.C_B - 0-2) +ALTC B
e.cr.C_B
0.2 if Mggrcg=0 Aitc =05 dLrc = 0.68
1
= min ,1
tiree 2 2 xLt.c = 0.88
dtcB+PTCc B — ATCB
Moment distribution: Moment_dis = "A" vite = |xitc o if Moment dis = "A"
- xLtc =09
xitc g If Moment_dis = "B"
CZ1621 FR1 R15 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 5.8
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N N -
b=100mm h=360mm c=39mm t=5mm fyp = 127 —  fy=140— Ymo = 1.00

mm mm? ymz1 = 1.00
Stresses on one member
. . : = 42, -y =12, .
profie at mid-span from above: chord force from above:  Ng,gq = 42.98kN max moment y-y: My, max.c = 12.5kN-m
Chord at end panel: Mz Ed.c VEd.max
cc
V
Viprd = 69.66 kN o 0.004 << 1,0 The shear force is negligible
Vib.Rd
Chord at end panel: VEd.max CChatt ) _
"corner" moment: 2o = T maximum momentz-z: -~ M, gy = 0.21kN-m
maximum chord force . [ ™ CCpatt
at batten (end): Mz.Ed.C.end = Mz.Ed.Csm[ j Mz.Ed.C.end = 0.75kN-m momentdue to bow
L ) imperfection at end of panel
maximum compression NEg (ho-Ach
force: Nehend = —— + MzEdcend 7 Nenend = 41.48 kN
= fee (2-1etr)
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Nch.end VM1 Nch.endYM1 cc =1
nylclz = nylclz =0.12 N co= Nco= 0.15 Xy'FB( batt)
Ty£e(CChat) Ne.ri %2.78(CChat)) Ne i %2.78(CCoat) = 0.84
Equivalent uniform moment factors: Moment_dis = "A"
Momentatstartof unbraced segment X0 0= 0-CChatt My == 0.5-Mygqcopatt A(Xo o) My.a0 = 6.68kN-m
Moment atend of unbraced segment My max.c = 12.5kN-m
My.a0 0.53 range for model "A"
YmCA= _ VYmcA=0.
Mgg1-05 if |Mggq| > [Meqg,|
Mgg 205 if [Mggq| < [Meggy
, L—CChat 1
Moment at centerline of Xy 9= ———— + —-CCpatt Xy 0= 2.9m My.i(xl 2) = 12.5kN-m MleB = My.i(xl 2)
unbraced segment: - 2 2 - - -
MleB = 12.5kN-m
L-cc
Moment at start of batt
unbraced segment: X 0= T + 0-CCpatt X 0= 2.15m My.i(XO_O) = 11.66kN-m My.BO = My.i(XO_O)
My Bo - .
apce = M50 apce = 0.93 Vmep =1 range for model "B" My.go = 11.66kN-m
| My el
CmLT.C.2 = maX(OG + 04WmCA704) if Moment_dis ="A" CmLT.C.Z = 0.814 Cmy.C.2 = CmLT.C.Z sz.C.2 =1

(0.95 + 0.05-a ) if Moment_dis = "B
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

hryre(CChar) = 016 Ky = min] Coyco(1 + 0.6-4ry a(CChat) Ny.c.2)- Cmy.c.or(1 + 0.6:nyc5) | Kyy.c2 = 0.82
xr.z.FB(CCbatt) =06 Kpzc2 = min[cmz.C.Z'(l + O-G'Xr.z.FB(CCbatt)'nz.C.z)asz.C.Z'(l + 0-6'nz.c.2)] kzz.c2 = 1.05
0-05'7‘r.z.FB(CCbatt) 0.05
Kpy.co=max| 1 — ‘el - ——————="Mc2| Kyc2=099 kyz.c2 = Kzzc2
Cmy.C.Z - 0.25 CiLtc2—0.25
CZ1621 FR1R15 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 6-8
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b =100 mm h = 360mm c=39mm

Controll single C-profile between battens:
My max.c = 12.5 kKN-m M, o, = 0.21kN-m

AM shift = |AeN'Nch.end|

Buckling moment resistance y-y

EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: My.rk.c = xLT.c' Mycri
Buckling resistance moment z-z M — min(M M
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: ZRk.C = m'”( z1cRk> chRk)

Resistance for one profile buckling mode

flexural buckling-: y-y
Resistance for one profile buckling mode

flexural buckling-: z-z
Resistance for one profile buckling mode
-torsional or torsional-flexural

CCpatt = 1.5M Xy.FB(CCbatt) =1

CCpatt = 1.5 M Xz.FB(CCbatt) =0.84

N
t=5mm fyb2127_2

AMZ.Shift = 0.02kN-m

xerc =09

Clpatt = 1.5m XTF(CCbattaCCbatt) =0.85

N o= 1.00

f, = 140——
mm mm? ym1 = 1.00

Nepeng = 41.48 kN
My ricc = 35.14KkN-m

M, ric = 7.09kN-m
Nb.ri.y.F8(CChar) = 334.01kN
Np rk2.(CChart) = 280.31kN

Nb.Rk.TF(CCbattaCCbatt) = 284KkN

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Bucklingabout relevant axis in mid-span or en panel of

built-up member

maX(N ch.Ed> Nch.end)"‘/Ml

. =0.15 <1.0
mm(Xy.FB(CCbatt)aXz.FB(CCbatt)aXTF(CCbattaCCbatt))'Nc.Rk
Controll buil-up member: single C-profile (chords) in mid-span of member:
Combined bending an axal Neh.Ed*YMo . My max.c Ym0 s (|AMz.shiﬁ| )'YMO ey <10
compression EN 1993-1-3: 6.1.9 (1): N, ri Myeric M, ric
Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
NehEd VM1 My max.c:Ym1 AMg shitt| ) Ym1
Evading in v-v: ¢ + kyy.C.Z'L yzlclz.w - 042 <10
gnyy: %y.ra(CChatt) Ne R xLT.c'Mycrk Mz rk.c
N . M . AM; il )-
Evading in z-2: ch.Ed'YM1 + ez y.max.C"Y M1 - (| Z.Shlft|) TMm1 _ 051 <10
%278(CChatt) Ne Rk xLT.c'Mycri Mz rk.c
Controll buil-up member: single C-profile (chords) at end panel of member:
Combined bending an axal Nch.end Y Mo . My max.c*Ymo . (Mz.ch + |AMz.shiﬁ| )'YMO o P
compression EN 1993-1-3: 6.1.9 (1): N, ri Myeri M, ric
Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Neh.end VM1 My max.c:Ym1 Mzch + |AMz it )-Ym1
Evading in y-y: — kW-C-Z'L + kyz.C.Z'( = | — |) = 0.45 <10
' Xy.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz Rrk.c
Evading in z-z: Nech.end'YM1 ¢ Koy My max.c*Ym1 ey (Mz.ch + |AMz.shift| )'YM1 - <10
Xz.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz.rk.c
CZ1621 FR1 R15 C-EN_PILLAR_ver_1-14.mcd LLENTAB AB - ver.1.14 7
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N =
b=100mm h=360mm c=39mm t=5mm fp=127—— f,=140— Ymo = 1.00
mm mm~  ypm1 = 1.00
Forces on battens: max shear flow in one batten:
VEd max’ CChatt
=— Tyt = 2.7 kN
batt * b S o
att ho' rCC att .‘_‘. 1 h o >
maxmoment in one batten: " [l bl | S Vea/
+ | 0 Ed/2
Thatt o 3 o o) S
Mbatt = Mbatt = 021 kN'm Q [ ‘ T
2 ol |1 |
Npatt fyb 1 . 7B—B \
M batt = 0.346 = fbbat= | —=-fyp if Aypar<0.83 I o /2
toatt \ E Ne | | & S N /
fyo 1] | > VEd/2
0.48 if 0.83 < Ay part < 1.40 il 5
xw.batt o -
—- o)
fyb . =
0.67. if Ay patt > 1.40
kw.batt
Pbatt: thatt fub.o Th
Vit g = o Py g = 58.56 KN X _005 <10
YMo Vibatt.Rd
2
fyb  that Mo Mg
Megoatt = —— — 2 Mpgpat = 3.39KN-m L -006 <10
YMo 6 MR batt
Forces on d d numbers of screws on one
SCrews: ‘ - ‘ - ‘ ‘ ‘ T T |hscr = 150-mm| |nc = 2| side of one PXK
F ~ F Tb ~h0
| e ® | | il ||l | Tt = 27KN  Fi= a—: F=1.4kN
g t M ’” g Ma Tlr | scr
il | - Toar )
F F L 2 batt
©— © e us] i Fscew = |F+ [ n.
o I .
~ho No Feew= 1.95kN = force on one screw

Forces on weld:

welding high: |hbatt.w = 150~mm| welding length: |Ibatt.W = 2-40-mm

<30kN

=
=
§ ‘ . 3'Tbatt'h0 . Tbatt
= ‘ ‘ O patt.w = —2 Thatt.w -— #
= M T1 \ Apatt w Moatt w batt.w @patt.w
O
Q [ |
| Ov.battw = \|Cbattw + 3-Thatt.w Oy pattw = 20.25 B SIress in one wel
L L mm
[+]

CZ1621 FR1 R15 C-EN_PILLAR_ver_1-14.mcd
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Cast konstrukce: GA1 Stit vnéjsi R15

Poznamky:
Zatézovaci Sirka Stitu Lw=2m.

Stit je posouzen na zatizeni pfi pozaru R15.

C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN
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Author:

Llentab AB Sweden

Autodesk Robot Structural Analysis Professional

File: CZ1621 GA (Recovered).RTD
Project: CZ1621 GA (Recovered)

View - Cases: 101 (Self weight frame)

fx

— C 250x100x4
—— CC 250x100x4
— CC 250x100x5
— PL 1x42x4

View - Cases: 101 (Self weight frame) 1

Combinations

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

. . Combi
Combinations Name Analysis type | nation | 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. Combinatl, ~ ULS snow’
31 Snow 0.5 left + rNonlin. 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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L . Combi
Combinations Name Analysis type | nation | 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 CharacteristNonlin. 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)

=0.45 = FZ=-0.A
FZ=-0.48 --Em

FZ=-0.44

N
Cases: 102 (Self weight roof)
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View - Cases: 104 (Inst load roof)

[FZ=10.30 /= FZ=-0.30 |
FZ=-0.30 FZ=-0.30
| FZ=-0.30 | | FZ=-0.30 |
\l\l\l
8 é 3 a
N
@X Cases: 104 (Inst load roof)
View - Cases: 201 (Snow Load left)
8 é 3 a
N
@X Cases: 201 (Snow Load left)
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View - Cases: 202 (Snow Load right)

FZ=-3.60
FZ=-3.60
FZ=-3.60

J\L
/

N
@X Cases: 202 (Snow Load right)
View - Cases: 300 (Wind Load Cpe max)
_FZ055.
A‘
s Fz=1.18
FZ=0.82 | | FZ=2,0
X=1.18
4 11 kN/m
L kN
@X Cases: 300 (Wind Load Cpe max)
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View - Cases: 301 (Wind Load Cpe min)

R
FZ=-0.69

pX=1.18

=111

1.18

£

=)

X=0.61]

[ [T T Tl II

X=0.61

{8 kNim
L kN
Cases: 301 (Wind Load Cpe min)

View - Cases: 310 (Wind Gabel Cpe max)

JIRRRRRRRNEE::

pX=2.24

=111

2.24

{8 kNim
L kN
Cases: 310 (Wind Gabel Cpe max)
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View - Cases: 320 (Int. Wind Cpi max)

z 3 KN/m
f@x Cases: 320(Int.Winé pI max)

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

¥
FZ=0.39 5 |
F
& {11 kN/m
b kN
@X Cases: 321 (Int. Wind Cpi min)
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View - MY; Cases: 80to84

— My 5kNm
Max=2.49
Min=-4.19

ﬁx Cases: 80to84

View - FX; Cases: 80to84

—Fx+c Fx-t 20kN
Max=11.09
Min=-2.62

Cases: 80to84
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View - FZ; Cases: 80to84

—Fz 10kN
Max=3.82
Min=-2.34

Cases: 80to84
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Gablebeam Single

lh=250mm| |b=100mm| [c=36mm| [t=4mm| |ymo=1.0] |ymi=10

C-profile R15
Stresses and global geometry: N N =
global g y fy - 6342 | - 7248 N gk = 120.2kN
Buckling lengths: mm? mm? Mycrk = 9.5kN-m
Length L r:= 0.5L| Distance flange bracings - LTB
T Flexural buckling axis T innerflange in compression
EI gBEYy T~ Torsional buckling
L= 1L Flexural buckling axis z-z
E \ \
stresses: = g .
— €2}
|MEd.1 = 1.6~kN~m| o = z
= + S _
|MEd.2 = —5-kN~m| 2| S
R :
Megg, := 0-kN-m +
A
Ngg = 3-kN
Moment_dis := "B"| The moment s distributed according to frame
Vg = 4-kN = modelling like shown in figure:
AMZ.Shift = AeN~NEd AMZ.Shift = 0.01kN-m
MzEqd = |A'V|z.shift| + Mgq,
Combined bending an axial compression EN 1993-1-3: 6.2.2 and 6.2.3
Design buckling resistance for buckling mode -flexural buckling-: y-y
A =7071  Jryre(ly) = 067 Ngyc(ly)=27L7kN  ayr =034  ¢yrp(Ly) = 0.8 1yre(Ly) = 0.8
Np rky.ra(Ly) = 96.5kN Np.rdy.ra(Ly) = 96.5kN

Design buckling resistance for buckling mode -flexural buckling-: z-z
A =7071 Aprp(ly) = 174 Neroc(Ly) = 39.9kN azre =034 ,ra(Ly) = 227 r2r8(Ly) = 0.27

Nprkzre(Ly) = 32.27kN Np razre(Ly) = 32.27kN

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

It = 1.08 x 10°mm*3.72x 10°mm® yy = 78.64mmzy = 0mm g = 131.04 mm ¢ = 0.64 Nerte(Lr, Ly) = 36.77kN
here(lr.ly) = 181 17e =034 ¢re(Lr,ly) =241 x7e(Ly.Ly) = 0.25 Nomare(Lr.Ly) = 30.06KN
Np rk 7H{ LT, Ly) = 30.06 kN

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

My max.c = max(| MEd.1| > | MEd.2|) My max.c = 5kN-m
Moment at quarter point of unbraced segment X 4= 02511 My aa = My.Ed.ccbatt_A(X1_4) My aa = —2.52kN-m
Moment at centerline of unbraced segment: X 2= 05L T My ga = My.Ed.ccbatt_A(Xl_Z) My ga = —3.35kN-m
Moment at 3/4-point of unbraced segment: X3 4:=0.75L 1 My ca = My.Ed.ccbatt_A(X3_4) Myca = —4.18kN-m
o 12.5-My max.c Yo.or = (YM ¥ e1c.rc)'—1 Zoor = 0-mm (coord. shear centre)
bA =
25:My maxc + 3-|My.aa| + 4 |Myga| +3-|Mycal - > 5 _ _
, ro:=ly” + 1 + Yoo +Zoe Polarradius of gyration about
n -E N shear center
Cei=————  0Og=8079— 2p
1L mm 1 e N
LT o= 1 Gl + 2| o7=19.66——
i, Ag~r02 LT2 mm?
Elastic critical moment for singly-symmetric sections, bending
ahniit tha avic nf ummatns Mecr.c A= CpaToAg\[Cez OT Mecrc A= 14kN-m
CZ1621 C250 R15 C-EN_GABLEBEAM ver_1-3.mcd LLENTAB AB - ver. 1.3 27 -29
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b =100 mm h=250mm c=36mm t=4mm
Relative Wetry.1-fyp
slenderness: LTC_A= if Mecrc a>0
Me.cr.C_A

0.2 if Me.cr.C_A =0

2 .
drc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + }‘rLT.C_A:|XLT.C_A = min

For moment distribution accord. to modell B: ded.m =
; L
Moment at quater point of LT . _
unbraced segment: X1 4= T if Lr=051L
L-Lt 1
+ —-L 1 otherwise
2 4
2-L 7
Momentatcenterlineof X1 5 := if Lt=05L
unbraced segment: -
L-Lt 1
+ —-L 1 otherwise
2 2
; 3L
Moment at 3/4-point of LT .
unbraced segment: X3 4= if Lr=05L
L-Lt 3
+ —-L 1 otherwise
2 4
12.5:(|Mgq.] )
Cog :

" 25([Megy|) + 3-Myap + 4-Mygp + 3 My c

Elastic critical moment for singly-symmetric sections, bending
about the axis of symmetry:

X 4=059m  Myi(xy 4) = 0.7kN-m

N N =
fp=63—— f,=72—— 'm0=100
mm? mm? ym1 = 1.00
Imperfection factor o rel. to
MLtc a=082  puckingcurveb: aLTtc:= 034
1

X 2 =1.18m Myj(x; o) = 1.2kN-m

X3 4=1.76m My(xg 4) = L5KN-m

|Megq4|-8

Mecrc B = CbB'rO'Ag'\’Gez'GT

. 2,1 xLtc A= 071
dtcat \/¢LT.C_A - MLTC A

Ued.m

My,i(Xi) = '(L'Xi _ Xi2)

L2

My ag = My.i(X1_4)
My.AB = 0.7kN-m

My g = My.i(X1_2)
MleB =1.2kN-m

My cg = My.i(X3_4)

MleB = 15kN-m

Me.cr.C_B = 13.4kN-m

Relative Wesry.1fyp
slendemess: MLT.C B= Meorc B It Mecrc >0 Mitc p= 084
0.2 if Me.cr.C_B =0
2 . 1
drc =051+ OLLT.C'(MLT.C_B - 0-2) + AT B | XLT.C_B = MINn - > ,1 fire g = 0.7
d e g = 0.96 drcet \/¢LT.C_B - MiTC B T
Moment distribution: Moment_dis = "B" xr= |xLtc a if Moment dis = "A" . 0.7
- tr=0.
xLt.c g if Moment_dis = "B"
Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors ky, and k,, 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 = "B"
Meq.2
= = if [Mgqq| > [M =032 Mego |
Yimd.A Mg | Ed.1| | Ed.2| Vmd.A b= if |MEd.1| > |MEd.2| dpp =0
0 MEeq.1
MEd 1 1Um.B = .
v if |MEd.1| < |MEd.2| 0 otherwise
Ed
Meg1 .
Ymp:=0 Osp = if [Meg1| < |Meqo| — o52=—-0.32
Meqg 2
Vmdz =0 ap2,:=0 .
0 otherwise
CZ1621 C250 R15 C-EN_GABLEBEAM_ver_1-3.mcd LLENTAB AB - ver. 1.3 28 - 29
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N N =
b=100mm h=250mm c=36mm t=4mm fp=63— f,=72— Ymo = 1.00
mm? mm? Ym1 = 1.00
Cry2.a = Max(0.6 + 0.4y g 2.04) Cryra= 047 Cryopsi= |max (02 + 08:055),04] if 0<ag,<1
C =04
Cry.28h= 095+ 0.05ap, Cryopn=095 max{ (0.1 - 0.8-015,),0.4] if —1 < 05 <0 my.2.8.5
Cry28:= |Cmy2en if |Meg1| = [Megz| Cry2p=04
. C = 0.95 + 0.05- C = 0.95
Cmy2ps Otherwise mz.2 * “h2.z mz.2
C = |C if Moment_dis = "A"
my-2 my-2.A - Cry2=04 Cmit2= Cy.2 Chr2=04
Cmy.2p if Moment_dis = "B"
Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2
NEgYm1 NEgYm1
Nypi=——————  n=003 Nyi=——— n,p,=009
1yra(Ly) Ne Rk %28(L2) Ne R
Kyy = min| Crny2(1 + 0.6 Ay ra(Ly) Ny2). Cony 2 (1 + 0.6:05) ] kyy = 0.4
0.05- A, prl L 0.05
Ky := max| 1 — AW.Z, -,y kyy = 0.97
CpLt2— 0.25 CpLt2— 0.25
Ky = min[ Copy p+(1 + 0.6y 5 ¢5(Ly) M2) . Cz.2(1 + 0.6m;.5) | k,, = 1 Kyz = kg
Combined bending an axial NEeg-Ymo N max(|Meq.1| - [Med2| )-7mo N |M,.£4] Ym0 e <10
compression EN 1993-1-3: 6.1.9 (1): N, ri Mchk M, ri
Axial compression EN 1993-1-1: 6.3.1: NEgYm1 _o01 <10
with relevant buckling mode: min(Xy.FB(Ly)aXz.FB(Lz) 5 XTF(LTa I—y))'Nc.Rk
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Ngg: max| |M , M . M .
Evading in y-y: _ ETM + Ky (| Ed'1| | Ed'2|) i + @rm =0.34 <10
%yra(Ly) Ne Rk XLT Mycrk M Rk
Ngg: max| | M , M . M .
Evading in z-z Ed"YM1 4y (| Ed.1| | Ed.2|) Tm1 . | z.Ed| M1 _ 083 <10
%28(L2) Ne R XLT Mycrk M; Rk
Shear force EN 1993-1-3: 6.1.10: VEegvYmr2 0.5 <1.0
Vih R - if not met, check formula below:
M_N_Vgc =0 <10
CZ1621 C250 R15 C-EN_GABLEBEAM_ver_1-3.mcd LLENTAB AB - ver. 1.3 29 -29
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C. projektu: Projekt: Misto vyst.: « <
pro) Cz1621 ¢ Hala zator Y$ ' Lougky u Zatoru
Datum: 5.01. Vypracoval: Kamil Patrman Kontroloval: tanislav Tot
I-I-EmnB 25.01.2022 yp | il loval:  Stanisl 6th
Filename: pozar EN 3.0.xlsm Vypoget dle: CSN

G. Stitové sloupy Al/1, 8 D1/1, 8 R15

Geometrie:

Zatézovaci Sitka sloupku L=
Rozpon L=

Zatizeni vétrem:

3.51
6.30

m

CSN EN 1991-1-4 ()

Kategorie terénu: Il. Oblasti s nizkou vegetaci jako je trdva nebo izolované prekazky (stromy, budovy)

Charakteristicka hodnota rychlosti vétru: vp,= 25.0 m/s
Maximalni dynamicky tiak g, (z)=  0.936  kN/m*
Soucinitel vnéjSiho tlaku (tlak) Cpe= 0.96 Soucinitel vnéjsiho tlaku (sani) Cpe= 1.50
Zatizeni vétrem (tlak) we= 0.90 kN/m* Zatizeni vétrem (sanf) we= 1.40 kN/m*
Normové zatiZzeni vétrem (tlak) q,= 3.15 kN/m Normové zatizeni vétrem (sani) q,= 4.93 kN/m
Soucinitel zatizeni g,,= 0.2 Soucinitel zatizeni g,,= 0.2
Vypoctové zatizeni vétrem (tlak) qq4= 0.63 kN/m Vypoctové zatizeni vétrem (sani) q4= 0.99 KkN/m
Charakteristika profilu:
Prurez profilem = Dvojity Profil= C250X5
Vyska profilu h= 250 mm Momentova Gnosnost M,= 76.20 kNm
Sitka profilu b= 100 mm Smykova Gnosnost V= 297.05 kN
,,,Y Tlouctka t= 5 mm Smyk v podpofe R,,= 135.51 kN
Mez kluzu oceli f,= 480 MPa Efekt. moment setrvaénosti le= 23020000 mm4
Mez pevnosti oceli f,= 420 MPa Moment setrvacnosti I,= 23600000 mm4
Soucinitelé materialu:
Country = Czech
Unosnost prifezu yyo= 1.00
Unosnost pii vzpéru yy,= 1.00
Unosnost oslabeného prifezu yy,= 1.25
Deformace:
Limit deformace 1/ 250
Skute¢ny pomér 603

Kotveni do spodni stavby:

1) Kloubové kotveni

2) Vetknuté kotveni

Vetknuté kotveni

Piedbézné posouzeni:

Vetknuty sloup

Sani pro Cpe= 1.50

Ohybovy moment ve vetknuti

Msg=1/2.q.L* Mggs= 19.55

kNm

PODMINKA VYHOVUJE

Podporové reakce

R=q.L 6.21

Rsgs= kN

PODMINKA VYHOVUJE

Deformace
w = (.L4/185.E.ly

= 4.34 mm

Wmax

PODMINKA VYHOVUJE

Tlak pro Cpe= 0.96

Msg,s= 1251 kNm

PODMINKA VYHOVUJE

3.97

Rsgs= kN

PODMINKA VYHOVUJE

= 2.78 mm

Wnax

PODMINKA VYHOVUJE

My = 152.40 kNm
Ry = 271.02 kN
Wiim = 25.20 mm
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Double gable pillar
Al1/1,8D1/1, 8

lh=250mm| |b=100mm| [c=36mm| |t=4-mm| Mo = 1.0

= . = . distance be-
[d:= 100-mm] fcchg := 1000-mm| by = 200- MM [t = 4-mm] i = 1.o|

tween battens

Agi=2:A;  Agy=3.952x 10°mm’ Poart = 200-mm N e 12 o
fp=420— [ ¥ | [ <]
2 Myy crk = 2-Mycri y 2 |
= 2| 1+ Ay e SOV, 326 107 mmt g mm |
=2 ‘ — =3.26 x
2z z 1ty 2z Myy crk = 125.14kN-m g N o —$— Y e
ingle C: = 62. : u= | t,
Iy = 2, Iy = 3.79 x 10" mm®"9 Mycric = 62.57kN-m mm? | i
Necric = 2N 2 8
W,y = 2:Wy, W,y = 3.08 x 10°mm’ ceRk - ¢.R A
5 3 N = 1260.25kN b d b
Wy eff = 2-Wegry 1 Wy e = 2.98 x 10°mm cc.Rk
| | |
W,, = —— W,, = 2.17 x 10°mm° iyy = /l i,y =97.88mm i, = [—— i, =90.81mm
b+ — Agg Agg
It = 21589.33 mm?* torsion_plate_pillar = "NO™
Stresses, global geometry and buckling lengths:
|MEd1 = l4~kN~m| Moment y-y N\ | - | I
: ~ e =
|MEd.suc.1 = 21-kN~m| Moment y-y = = _ = =
acting as suction o~ + < / M { +
=) = = =
& = = 2 _
[Meg1, = 19kN-m| - M - = = = =
Edlz = m oment z-z T = 1 .
7} ~ * ' zl —
=
Neg = 15.kN 7. + 77 i iy Z pis -
A B
=Numbers of
|VEd = 30-kN }> |ncross = 4| holesin ONE web :
dy := 12.5-mm |Moment_d|s ="B | |MEd_2 = 37-kN~m|
shift of neutral axis for Aey = -5.24mm
member in compression:
AM, it = Aen'NEg  AMy iy = —0.08KN-m ; 4 := AM, iy
Buckling lengths:
Length of pillar = Distance between wall-Z-profile
Ly:=20-L Flexural buckling axis y-y
Flexural buckling axis z-z (= Distance between wall-Z-profie)
Distance flange bracings - LTB outer flange in compression for
wind acting as pressure
LT = 1.0-L Distance flange bracings - LTB inner flange in compression for
wind acting as suction
Lt := CCpatt Torsional buckling single C-profile between battens.
CZ1621 A1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 1-8
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N N -
b=100mm h=250mm c=36mm t=4mm fp=420—— f,=480—— Ymo = 1.00

mm mm? Ymz1 = 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
VY. 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

E Ly |2-Ae 1 Imperfection factor o
A= a h1=170.25 Aryrpec = a mx_l AryFeec = 1.6 relating to bucking curve a ay =021
dyre = 0-5'|:1 + 0‘y'(kryFBcc - 0-2) + xryFBccz:| Xy.FBec := Min . .1
' > > ' 2_, 2" | Xy.FBec = 0.33
dyrs = 1.92 dyrB + \“)y.FB = Ary.FBec
Design buckling resistance for buckling mode Xy.FBec 2+ Pt Typ
-flexural buck"ng_: y-y Nb.Rd.y.FBcc = Nb.Rd.y.FBcc = 421.4kN
M1
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L, [2-Ae 1 Imperfection factor o
Ay =17025 MrzFBee = i, 2-A 7u_1 Mrzreee =086 yejating to bucking curve b a,:= 0.34
2 . 1
bzrg =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc := MIN 1 — 0.69
— 0098 2_ 5 2 Xz.FBce = Y-
bzFB bzrB +02FB r.z.FBcc
Design buckling resistance for buckling mode XzFBec 2+ Pt Typ
-flexural buck"ng_: 7-7 Nb.Rd.Z.FBCC - Nb.Rd.Z.FBCC = 865.1kN
M1

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 M, 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 approptiate c dculaion method can be used, here the proc edure given in
German ENV 1993-1-1AmexF.

I\/Ioment_dis ="B" Lt=63m kM.cr := 1.0 (hinged atends) kw.M.cr := 1.0 (nospecial wrap restraintsatends)

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

Med.2
= i >

VmdA: Meg it [Meqa 2 [Meas| Wmda = 0.38 Cip = min(l.88 — 140y mg.a + 0-52~\vmd_A2,2-7)

Meg1 Cia=142

if [Meqa| < |Meaz]
Meg
2 r 2 2 05
By Km.cr low (kM.cr' I—LT) G lpr
Mera = Cia: : —+ Mg a = 149.23kN-m
' ' 21k | 2 '
(KmerLi) wM.er)  zz " E-ly
For pillar with moment distribution according to picture "B": Cyg:=1.132
2 r 2 2 05
M c By ( KM.cr j loo N (kM.cr'LLT) Gyt
cr.B = LB ) o
M¢ g = 118.57kN-m
(kM.cr' LLT)2 kumer) 2z nz.E.|zz cr.B
Elastic critical moment for lateral-torsional buckling Mg == | Mg a if Moment_dis = "A" M = 119kN-m
based on gross cross sectional properties, taking into accountthe loading conditions, real ' -
moment distribution and lateral restraints for double C-section: M B if Moment_dis = "B"
Relative 2-Wetty.1-fyp 2
ondermness: MLT= [———— Au1=103 o 7=034 ¢ 1= 0.5-[1 +apr (AT -02) + erT] oL = 1.17
cr
Reduction buckling factor: | 1:= min L ,1 xLT = 0.58

2 2
o7+ \“)LT = AT

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

Desing buckling moment resistance double profile M _ XLT'Myy.ch M y—
based on effective section modulus Weg. b.Rd -~ " bRd = f& o]
CZ1621 A1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 2.8

189



N N -
b=100mm h=250mm c=36mm t=4mm fyp = 420—  f, = 480— Ymo = 1.00

mm mm? ym1 = 1.00

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

2 2 ) 05
n -E-ly, Km.cr Ico_co N (kM.cr'LLT.suc) Gy
Iz

(kM.cr' I—LT.suc)2 kW-M.cr

Mersuc = Cip: ) Mer.sue = 118.57 KN-m
n -E-l,

Relative 2-Wey 1-fyp P
slenderness: “rLT.suc = jM— Mritsue = 103 dprsue = 0-5'|:1 oLt (erT.suc - 0-2) + erT.suc:| OLTsuc = 1.17
cr.suc
Reduction buckling factor: | 1 ,c := min L ,1 XLT.suc = 0.58

2 2
OLTsuc + \/¢LT.suc = MrLTosuc

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

Desing buckling moment resistance double profile _ XLT.suc'Myy.ch M _ 7256 kN
for wind acting as suction b.Rd.suc -~ L b.Rd.suc = /4. ‘m

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

ho
. . L M
bow imperfection: ey := — - T 7T 2
b Q
500 if(_—att < 70,"OK","Shorter-cc.bat"j = "OK" T’\ \'T‘ I
non-dimensional slenderness: A, = 70.25 Iz I ‘
Effective second moment of area of battened built-up member: A= Ag ‘area of one chord -+ | . 7‘
O |1
hy:=d+ 2-e; hy= 165.4mm distance centroids of chords Ieh := 1, : 1 of one chord Q | | |
O
— 2 i | L © [
| = 0.5-hy™ + 2-1, I builtup member . I.cC 7
lee 0 - Ach ch lpcc = Acci=—— Agc=69.37 ‘ o o ‘
2:Acy lo.cc —
EN 1993-1-1: table 6.8 nec:= |0 if Age = 150 9 7L S Ji
Efficiency factor: Hee= |z
Aec . [ D T
7 4 2 - —— | if 75<Xicc <150 cc: yf,f$ .Y
Icc = 3.26 x 10" mm 75 e
Lo
1.0 if Aec < 75 hé

4

legs == O.5~h02~Ach +2-pcelen leg = 3.26 % 10’ mm* effective I of built-up member

3
Shear stiffness EN 1993-1-1:6.4.3.1:(2) Lo tattNpatt” 1 of batten gy = Nyat = 6.3 Wmber of planes of lacings
b-= 12 chatt
9 effective critical force of built-up member:
24-E- 1, 2.1 E-lep <2E
= min , = 11525 kN B leff
Sv ) 21, ho O S Nerce = - N¢rcc = 1701.9kN
CCpatt -| 1 + : batt L,
Mpatt I CCpatt

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

_ Ngg€o + Mz gq
M, Eq1 = |MEd.1.z| momentwith secondorder M, g4 ¢ == M, gqc = 19.39 kN-m

. eflects Negvmi  Neavma
moment z-zwithout second order effects 1- -

Ncr.CC Sv

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

P N M, eq.c| -ho-Acy X
- > 8. Ed Ed.c| o AchXq
Xg= |1 i d=8mm . TEd, [Megoc] Nep g = 104.7kN
0 otherwise fee 2-legs
CZ1621 Al R15 C-EN_GABLEPILLAR-DOUBLE_ver 1- LLENTAB AB - ver. 1.11 3-8
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N N =
b=100mm h=250mm c=36mm t=4mm fp=420—— f,=480—— Ymo = 1.00
mm? mm? ymz1 = 1.00

Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):

The interaction factors ky, and k,, 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 _ 0.3 -0

Moment distribution like shown on figure: Moment dis = "B" VmdA = E2CYmB =

ap2=0 a52=038 ypg,:=0 ap2z =0 Wmdsue = 0 posyc =0

Cry2=05 Cpyosuc=095 Cpypp =095 ChLt2=05

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

NEegYm1 NEegvm1
Nyo=—"—"—— "n=004 Npi=—"-—"—" n,, = 0.02
Xy.FBec'Nee. Rk Xz.FBee'Nee. Rk
Ky.2 = M| Croy (1 + 0.6:Aryracey2).Cryo (1 +061y)] Ky, =051
0.05A; ;s 0.05
Kpy.2 == max| 1 — #nzlz,l R E—— Ky =1
Cri1o — 0.25 Crito — 0.25

Kyy o = minLszz(l + 0.6-Ar2FpocNz2) Cmzor(1 + O.6~nz.2)J Kizo =096  Kypi= Ky
Kyy.2.suc = min[cmy.z.suc'(l + O-G'Xr.y.FBcc'ny.Z)aCmy.2.suc'(l + O-G'ny.Z):| Kyy.2.suc = 0.97

2 2
d d I7 et 7 4
lpzeff = 2:1; + Ag'(el + Ej + Aeff'(eN + Ej Woy eff = q lzzeff = 3.02x 10 mm Mgz crk = Wazetf-fyp

b+— 5 3
2 Wyef = 2.01x 10°mm

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

NEeg-Ymo N max(|MEd.1| .| Meqq| » |MEd.suc.1|)"‘/M0 N IM,£4.c|-vmo

= 0.54 <1.0
2'Nc.Rk 2'Mchk Mzz.ch
Double CC-profile: Combined M+ N +V acc to EN 1993-1-3: 6.1.10
Vg _
__TEIYMI )09 <1.0according to EN 1993-1-3: 6.1.10 LN Ve = <10

2-Vph Rk pillar

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

i Nggy max| |M , M . M .

I_Evadpg Ed'YM1 ke (| Ed.1| | Ed.2|) Tm1 Ko | z.Ed.C| M1 _ 052 <10

iny-y: yy.2 2.2 M
Xy.FBec Nee.RK XL Myy.crK zz.cRk

Evading N

. Ed'TM1 max(|Mgq1|, [MEd.2| )-Ym1 M; Ed.c|Ym1

Nzz  ————— 1 kyy ( | ) kzz.z.Q -075 <10
XzFBec NeeRk xLT-Myy cRk zz.cRk

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

Evading Ngg Ym1 |Meg.suc.1| v M. gac|-vm
Y e Ky k= — 054 <10
iny-y: N Yy M % M
Xy.FBec Nee.Rk XLT.suc VMyy.cRk zz.cRk
Evading N
- Ed'YM1 Med suc.1| Tm1 M edc| Tmi
inzz — — 2 kzy_z'% o kzz.z'g — 053 <1.0
XzFBec Nee. Rk XLT.suc' Myy.crk zz.cRk
CZ1621 AL R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 4-8
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N N -
o= 420—— f,—4g0—— Ymo=100

mm? mm? Ym1 = 1.00
The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).

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

b =100mm h=250mm ¢c=36mm t=4mm fy

My max.c = max(| MEd.1| > | MEd.2| > |MEd.suc.1| )'0-5 My maxc = 18.5kN-m

Moment at quarter point of unbraced segment X 4= 0.25CCpat My ap == V.5 My.Ed.ccbatt_A(X1_4) My aa = 17.13kN-m
Moment at centerline of unbraced segment X 2= 0.5-CCpqyt My ga == 0.5 My.Ed.ccbatt_A(Xl_Z) My ga = 17.59kN-m
Moment at 3/4-point of unbraced segment: X3 4= 0.75CCpqt My ca = 0.5 My.Ed.ccbatt_A(X3_4) My ca = 18.04kN-m
Con = 12.5-My max.c Yoor = (Ym + €1crc)=1  Zogri= 0-mm (coord. shear centre)
2.5-M : ct 3-|M AAl T 4-1M BA| T 3-|M CA
;max | y | | y | | y | fo == \/iyz + i22 + yo_cr2 + ZO.cr2 Polar radius of gyration about
n-E N shear center
Ceg=———  Oe= 2916.25—2 2¢
1-cc mm 1 B N
batt o= — Gly+ ; o1 = 2295.94 —
IZ Agro chatt mm

Elastic critical moment for singly-symmetric sections, bending
Mecrc A= CbA'rO'Ag'\’Gez'GT

about the axis of symmetry: Mecrc A= 697.5kN-m

Relative N Wetty.1-Fyp M 0 o ecton Beor el o
. = EE— > mperfection factor a rel.
slenderness: rLT.C_A Mecrc A ecr.C_A Artc a=03 bucking curve b: aTc:= 0.34

0.2 if Me.cr.C_A =0

2 . 1
bLrc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + lrLT.c_A] XLT.C_A = min > 2,1 xLtc A= 0.96
dLrc A= 0.56 dtc At \/¢LT.C_A - AiTC A
Mgq1:0.5]-8 ind pi
For moment distribution accord. to modell B: Cwind_pillar = % My.i(xi) = M(in - xiz)
Moment at quater point of L—CChart 1 L

unbraced segment: X1_4 = T + Z'chatt X1_4 =29m My.i(xl_4) = 6.96KkN-m My.AB = My.i(xl_4)
My.AB = 6.96kN-m

Moment at centerline of X1_2 = + —CCpytt X1_2 =3.15m My.i(xl_Z) =7kN-m MleB = My.i(xl_Z)
unbraced segment: 2 2
MleB = 7KkN-m
Moment at 3/4-point of L— CChart 3
unbraced Segment: X3_4 = T + Z'chatt X3_4 =34m My.i(X3_4) = 6.96kN-m MleB = My.i(X3_4)
o 12.5(|Mgq-05|) My cg = 6.96kN-m
bB =
2.5-(| MEd_1~O.5|) +3:My ap + 4Mygg + 3:My cg
Elastic critical moment for singly-symmetric sections, bending
about the axis of symmetry: Mecrc B = Cha foAgyOez 0T  Mecrc_g = 672kN-m
Relative Wetty.1-Fyp
LA = — if M >0
slenderness: “rLT.C_B Mecrc ecrCB AMitc p= 031
0.2 if Me.cr.C_B =0
2 . 1
drc =051+ OLLT.C'(MLT.C_B - 0-2) + AT B | XLT.C_B = MINn ,1 _
2 2 xLtc = 0.96
d e = 0.56 dtcB+PTCc B — ATCB
Moment distribution: Moment_dis = "B" 1= lxitc o if Moment dis = "A"
- xLt.c = 0.96
XLT.c B If Moment_dis = "B"
Stresses on one member -
) . : = . AV = 18. .
profile at mid-span from above: chord force from above:  Ng,gq = 104.7kN  maxmomenty-y: My mayc = 18.5kN-m
CZz1621 Al R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 5-8
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N N =
b=100mm h=250mm c=36mm t=4mm fp=420—— f,=480— Ymo = 1.00
mm? mm? ymz1 = 1.00
Chord at end panel: fcc =2 ) Mz Ed.c  VEd.max
highest shear force: VEdmax == T - Vedmsx = 967kN V= ; V¢h = 4.83kN
cc
V
Vpbo.rd = 186.23 kN L. 0.026 <<1,0 The shear force is negligible
' Vib.Rd
Chord at end panel: VEd.max CChatt T _
"corner" moment: Mz.ch = e 2 maximummomentz-z: My ¢y = 2.42kN-m
maximum chord force . | T CCpatt moment due to bow
at batten (end): Mz Ed.C.end = MZ-Ed-C'Sm( j Mz dCend = 9-27KN-m imperfection at end of panel
maximum compression NEg (hO'Ach)
force: Nehend = —— + Mzedcend 7 Nch.eng = 53.99kN
= fee (2-1etr)
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Nech.end"Ym1 Nech.end Ym1
nylclz = nylclz = 0.09 N co= n,co=0.09
Xy.FB(CCbatt)'Nc.Rk Xz.FB(CCbatt)'Nc.Rk
Equivalent uniform moment factors: Moment_dis = "B"
Momentatstartof unbraced segment X0 0= 0-CChatt My.a0 == 0.5-Mygqccpat A(X0 o) My.a0 = 16.67kN-m
Moment atend of unbraced segment My max.c = 18.5kN-m
M
y.A0 wpn
YmCA = - Ymeca=09 range for model "A
Mgg1-05 if [Mggq| > [Meqg,|
Mgg 205 if [Mggq| < [Meggy
L - ccy 1
Moment at centerline of Xy 9= —att + —-CCpatt Xy 0= 3.15m My.i(xl 2) = 7KkN-m MleB = My.i(xl 2)
unbraced segment: - 2 2 - - -
L e MleB = 7kN-m
Moment at start of — Llpatt
unbraced segment: X 0= T + 0-CCpatt X 0= 2.65m My.i(XO_O) = 6.82kN-m My.BO = My.i(XO_O)
My go = .
apce = m apce = 0.97 Vmep =1 range for model "B" My.go = 6.82kN-m
| My s
CmLT.C.2 = maX(OG + 04WmCA704) if Moment_dis ="A" CmLT.C.Z = 0.999 Cmy.C.2 = CmLT.C.Z sz.C.2 =1

(0.95 + 0.05-ac ) if Moment_dis = "B
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Aryre(CChar) =013 kycoi= min[cmy.c.z'(l + 06Xy ra(CChatt) Ny.c.2)- Cmyc2r(1 + 0.6:nyc5) | ky.c2 = 1.01

xr.z.FB(CCbatt) =0.33 Kpzc2 = min[cmz.C.Z'(l + O-G'Xr.z.FB(CCbatt)'nz.C.Z)asz.C.Z'(l + 0-6'nz.C.2):| Kyz.co = 1.02
B 0.05-A ¢a(CChatr) 0.05 ) _

Key.c2 = max[l - Coycz— 025 ‘Nzc2,1- e 025'”102} Kyc2=1 Kyzc2 = Kazc2

Controll single C-profile between battens:

My maxc = 18.5KN-m M, oy = 2.42kN-m  AM, grife == |Aen'Nenend|  AMyghif = 0.28KN-m Ny eng = 53.99 kN

Buckling momentresistance y-y

EN 1993-1-1:6.3and EN 1993-1-3: 6.2.4: Mygrkc:= xLT.c'Mycrk  xLT.c=0.96 Mypgkc= 60.21kN-m
Buckling resistance moment z-z .
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: M; Rk.c = mm(lech, MchRk) M; rk.c = 17.43kN-m
Resistance buckling mode flexural buckling-: y-y

CCpat = 1M xyr(CChan) = 1 N Rkcy.F(CChatt) = 630.13kN
Resistance buckling mode flexural buckling-: z-z

CChatt = 1M Xzr8(CCoat)) = 0.95 N RkzF8(CChatt) = 600.35 kN

Resistance buckling mode -torsional or torsional-flexural

CChatt = 1M % 7(CChatt CCpatt) = 0.93  Np ric Tr{CChatts CChatt) = 588.3kN

CZ1621 Al R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 6-8

193



N o= 1.00

b=100mm h=250mm c¢=36mm t=4mm fip=420—— f,=480——
mm? mm? ym1 = 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Bucklingabout relevant axis in mid-span or en panel of

built-up member
max(N ,N .
( ch.Ed ch.end) Tm1 ~ 018 <10

min(Xy.FB(CCbatt) ) Xz.FB(CCbatt) ) XTF(CCbatta CCbatt))' Ne¢ Rk

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

Combined bending an axal Nened'Ymo  Mymax.c'Ymo (|AMz.shiﬁ| )'YMO _am <10
compression EN 1993-1-3: 6.1.9 (1): 5 TV T e '
c.Rk ycRk z.Rk.C

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

Nech.Ed'YM1 My max.c"YM1 AM shift| )-Ym1
Evading in y-y: - i kyy.C.2'—y — kyz.c,z'-(| zsi _|) =0.49 <1.0
gnyy: %y.ra(CChatt) Ne R xLT.c'Mycrk Mz rk.c
N . M . AM,, rigt] )
Evading in z-z: s il + kzy.C.Z'M + kzz.C.Z'”LmDN{Ml =05 <1.0
%278(CChatt) Ne Rk xLT.c'Mycrk Mz rk.c

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

Combined bending an axal NehendYmMo  My.maxcYmo (Mz.ch + |AMz.shiﬁ| )'YMO o P
compression EN 1993-1-3: 6.1.9 (1): N T - M e '
c.Rk ycRk z.Rk.C

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

Neh.end-Ym1 N My max.cYm1 K (Mz.ch + |AMz.shift| )"‘/Ml 0.55 <10
ing in v-v: yy.c2—— * Kpco =0. :
Evading iny-y: Xy.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz rk.c
Evading in z-z: Neh.end Y M1 My max.c:Ym1 (Mz.ch + |AMz.shift| )'YM1
tkyco———— +kuca - 055 <10
Xz.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz.rk.c
Cz1621 Al R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 7.8
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N N -
= 420—— f,—480—— Ymo=100
2

mm mm? ym1 = 1.00

b =100 mm h =250 mm c=36mm t=4mm fy

Forces on battens: max shear flow in one batten:

VEd.max CChatt
Tpatt = ————— Thatt = 29.22kN
batt hO'rCC batt — ,.‘:‘; T ho S
max moment in one batten: » [l | o
T h g . ie] Ved/2
batt' No I o o O
Mipatt == — Muatt = 242kN-m |7 | | | | o
2 ol |1 | T
.‘ ‘.
i o
Ppatt fyb 1 . L—J\
Mw.patt := 0.346- = Ibbatt= | =TIy if Ay pa < 0.83 I ho /2
thatt ¥ E 3 || | 5 3 ~ /
fyo 1] | > Ved/2
0.48- if 0.83 < Aypar<140  |[ 1] E
Mw.batt B =il i
O
fyb .
0.67- if Ay pat > 1.40
kw.batt
hoatt: thatt fub.b Ty
Vipatrd = — PRy g = 19399KN —=— — 015 <10
YMo V bpatt.Rd
2
Mpabat = — 2 Mpg e = 11.2KN-m T 022 <10
Tmo 6 MRd batt
Forces on d d numbers of screws on one
Screws: T T T T |hscr = 150-mm| |nc = 2| side of one PXK
F - F Tpatt-ho
| e | | Sl [ ahy | Tyatt = 20.22kN  Fi= Za: F=16.11kN
- . Hser
G ol
il | ] | Toa )
F F L 2 batt
G©— © e us] i Fseew:= [F" + [ n.
I I
~ho rono Fecew = 21.75kN = force on one screw

<30kN

Forcesonweld: o 4ing high: |hbattw:: 150~mm| welding length: |Ibattw:: 2-40-mm|  welding t=:
__ = N _
g 1 1

- ‘ . 3 Tbatt' hO . Tbatt

= ‘ ‘ O patt.w = —2 Thatt.w -— #

= M T1 \ Apatt w Moatt w batt.w @patt.w

3 - |

< ‘ ‘ 2 2 N .

| OV battw = \[Obattw T 3 Thatt.w Oy pattw = 225.77 —2: stress in one weld
| | mm
CZ1621 Al R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 6.8
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C. projektu: Projekt: Misto vyst.: - .
pro) Cz1621 ¢ Hala zator Y$ Lougky u Zatoru
I-I-EmnB Datum: 25.01.2022 Vypracoval: Kamil Patrman Kontroloval: Stanislav Téth
Filename: CZ1621 Loading.v1.19.191204.xIsm Vypoget dle: CSN
G. Stitové sloupy B1/1, 8 C1/1, 8 R15
Geometrie:
Zatézovaci Sirka sloupku L,= 5.31 m
Rozpon L= 7.50 m
Zatizeni vétrem: CSN EN 1991-1-4 ()

Kategorie terénu: Il. Oblasti s nizkou vegetaci jako je trdva nebo izolované prekazky (stromy, budovy)

Charakteristicka hodnota rychlosti vétru: vp,= 25.0 m/s
Maximalni dynamicky tlak q, (z)= 0.936 kN/m*
Soucinitel vnéjSiho tlaku (tlak) Cpe= 0.96 Soucinitel vnéjsiho tlaku (sani) Cpe= 1.1
Zatizeni vétrem (tlak) we= 0.90 kN/m* Zatizeni vétrem (sanf) we= 0.98 kN/m*
Normové zatiZzeni vétrem (tlak) q,= 4.77 kN/m Normové zatizeni vétrem (sani) q,= 5.22 kN/m
Soucinitel zatizeni g,,= 0.2 Soucinitel zatizeni g,,= 0.2
Vypoctové zatizeni vétrem (tlak) qq4= 0.95 kN/m Vypoctové zatizeni vétrem (sani) q4= 1.04 KkN/m
Charakteristika profilu:
Prufez profilem = Dvojity Profil= C250X5
b
| Vyska profilu h= 250 mm Momentova Gnosnost M,= 76.20 kNm
Sitka profilu b= 100 mm mykova unosnost V,,,= 297.05 N
} ifka profilu b Smykova ¢ Vi K
s N ,,7Y Tlou¢tka t= 5 mm Smyk v podpofe R,,= 13551 kN
Jt i Mez kluzu oceli f,= 480 MPa Efekt. moment setrvaénosti le= 23020000 mm4
I Mez pevnosti oceli f,= 420 MPa Moment setrvacnosti I,= 23600000 mm4
I

Soucinitelé materialu:

Country = Czech

Unosnost prifezu yyo= 1.00
Unosnost pii vzpéru yy,= 1.00
Unosnost oslabeného prifezu yy,= 1.25
Deformace:
Limit deformace 1/ 250
Skute¢ny pomér 337
Kotveni do spodni stavby:
1) Kloubové kotveni 2) Vetknuté kotveni
R s o o 2
Vetknuté kotveni A

Piedbézné posouzeni:

Vetknuty sloup
Sani pro Cpe= 1.05 Tlak pro Cpe= 0.96

Ohybovy moment ve vetknuti
Mgg=1/2.q.L* Msgs= 29.34 kNm Msgs= 26.83 kNm My = 152.40 kNm

PODMINKA VYHOVUJE PODMINKA VYHOVUJE

Podporové reakce
R=q.L Rsgs= 7.82 kN Rsgs= 7.15 kN Ry = 271.02 kN

PODMINKA VYHOVUJE PODMINKA VYHOVUJE
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D

Double gable pillar
B1/1. 8 C1/1, 8 R15

— . = . distance be-
[d = 100-mm] [cCpey = 1500-mm| Bags = 200- MMy = 4-mm| Yy = 10]

tween battens

Aggi= 2A; Ay = 4951 x 10°mm? Mot := 200-mm B

lh=250mm| |b=100mm| [c=39mm| |t=5mm| Mo = 1.0

N =
f,=1245—— [ ® o]
2 Myy crk = 2-Mycri y 2 |
L= 2| Lo Ao + 2] | 1, =415x 107mm* " mm ‘
= 2. . — =4, X
2z 2+ Ag| &1 5 2z Myy crk = 46.82kN-m N VA ! )
: f, = 136.95—— | t
ingle C: = 23. . u 2
Iy = 2, Iy, = 4.68 x 10 mm®"9 Mycric = 23.41kN-m mm? | 1
Nee i = 2-N fZ 8
W,y = 2:Wy, W,y = 3.82 x 10°mm’ ceRk - ¢.Rk SN
5 3 N = 599.18 kN b d b
Wy eff = 2-Wegry 1 Wy ef = 3.76 x 10°mm cc.Rk
| | |
W,, = sz W,, = 2.77 x 10°mm° iyy = /l i,y = 97.26mm i, = [—— i, =9L54mm
b+ — Agg Agg
Iyt = 42333.33 mm?* torsion_plate_pillar = "NO™
Stresses, global geometry and buckling lengths:
|MEd1 = 27-kN~m| Moment y-y N\ | — | I
o = e} !
|MEd.suc.1 = 20 kN~m| Moment y-y = = _ = =
acting as suction o~ + < / = { +
o = = =
= = = 5 .
|MEd1Z = O~kN~m| Moment z-z \ Sl = = =
i NG + /2 N
7 + 77 i iy Z | pis =
Ngg = 11-kN +
A B
=Numbers of
|VEd = 9-kN |"> |ncross = 4| holesin ONE web :
dy := 12.5-mm |Moment_d|s ="A | Mgg.o == 0-KN-m
shift of neutral axis for Aey = 1.44mm
member in compression:
AM, it = Aen'NEg  AMy g = 0.02kN-m A, g4 := AM iy
Buckling lengths:
Length of pillar = Distance between wall-Z-profile
Flexural buckling axis y-y
Flexural buckling axis z-z (= Distance between wall-Z-profie)
Distance flange bracings - LTB outer flange in compression for
wind acting as pressure
LTy = 0.5-L Distance flange bracings - LTB inner flange in compression for
wind acting as suction
Lt := CCpatt Torsional buckling single C-profile between battens.
CZ1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 1-8
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N N -
b=100mm h=250mm c=39mm t=5mm fp=125—— f,=137—— Ymo = 1.00

mm mm? Ymz1 = 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
VY. 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

E Ly |2-Ae 1 Imperfection factor o
hy=m a hy1=6528 AryrBeci= a mk_l AryFBec = 233 relating to bucking curve a ay =021
dyre = 0-5'|:1 + 0‘y'(kryFBcc - 0-2) + xryFBccz:| Xy.FBec := Min . .1
' > > ' 2_, 2 | Xy.FBec = 0.17
dyrs = 344 dyrB + \“)y.FB = Ary.FBec
Design buckling resistance for buckling mode Xy.FBec 2+ Pt Typ
-flexural buck"ng_: y-y Nb.Rd.y.FBcc = Nb.Rd.y.FBcc = 100.5kN
M1
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L, [2-Ae 1 Imperfection factor o
Ay =0528 MrzFBee = i, 2-A 7u_1 Mrzreee =124 yejating to bucking curve b a,:= 0.34
2 . 1
bzrg =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc := MIN 1 — 0.46
— 1.44 2_ 5 2 Xz.FBce = Y-
bzFB bzrB +02FB r.z.FBcc
Design buckling resistance for buckling mode XzFBec 2+ Pt Typ
-flexural buck"ng_: 7-7 Nb.Rd.Z.FBCC - Nb.Rd.Z.FBCC = 274.6 kN
M1

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 M, 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 approptiate c dculaion method can be used, here the proc edure given in
German ENV 1993-1-1AmexF.

I\/Ioment_dis ="A" Lt=75m kM.cr := 1.0 (hinged atends) kw.M.cr := 1.0 (nospecial wrap restraintsatends)
For pillar with end moments: according to picture "A":

MEq.

= i >

Wmd.A - Meg if [Meaa| 2 [Meao| Ymda=0 Cia= min(l.88 — 140y g a + 0-52~\vmd_A2,2-7)

Meg1 Cipn=188

if [Meqa| < |Meaz]
Meg
9 r 2 9 05
By Km.cr low (kM.cr' I—LT) G lpr
MCI’A:: ClA' . — + MCI’A: 50.91kN-m
: . 21k | 5 :
(KmerLi) wM.er)  zz " E-ly
For pillar with moment distribution according to picture "B": Cyg:=1.132
2 r 2 2 05
M c By ( KM.cr j loo N (kM.cr'LLT) Gyt
cr.B = LB ) o
M¢rg = 30.66 KN-m
(kM.cr' LLT)2 | kumer) 2z nz.E.|zz cr.B
Elastic critical moment for lateral-torsional buckling Mg == | Mg a if Moment_dis = "A" M = 51kN-m
based on gross cross sectional properties, taking into accountthe loading conditions, real ' -
moment distribution and lateral restraints for double C-section: M¢r B if Moment_dis = "B"
Relative 2-Wetty.1-fyp 2
ondermness: MLT= [————— Au7=096 o 7=034 ¢ 1= 0.5-[1 +apr (AT -02) + erT] oLt = 1.09
cr
Reduction buckling factor: | 1:= min L 1 xLt = 0.62

2 2
o7+ \“)LT = AT

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

Desing buckling moment resistance double profile M _ XLT'Myy.ch M e
based on effective section modulus Weg. b.Rd -~ " bRd = <2 o]
CZ1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 2.8
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N N _
p=125—— f,=137— Ymo=100
2

mm mm? ym1 = 1.00

b =100 mm h=250mm c=39mm t=5mm fy

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

2 2 ) 05
n -E-ly, Km.cr Ico_co N (kM.cr'LLT.suc) Gy
Iz

(kM.cr' I—LT.suc)2 kW-M.cr

Mersuc = Cip: ) Mer.suc = 98.85kN-m
n -E-l,

Relative 2-Wey 1-fyp P
slenderness: “rLT.suc = jM— MrLTsue = 069 dprsuc = 0-5'|:1 oLt (erT.suc - 0-2) + erT.suc:| OLT5uc = 0.82
cr.suc
Reduction buckling factor: | 1 ,c := min L ,1 XLT.suc = 0.79

2 2
OLTsuc + \/¢LT.suc = MrLTosuc

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

Desing buckling moment resistance double profile XLT.sucMyy.crk

for wind acting as suction b.Rd.suc = MpRd.suc = 37KN-m

Tm1
Check Uniform built-up member EN 1993-1-1: 6.4

ho
: , L -
bow imperfection: eq:= — - T 7T 2
. b O
500 |f(_—att < 70,"OK","Shorter-cc.bat"j = "OK" T’\ \'j <
non-dimensional slenderness: A, = 65.28 Iz I ‘
Effective second moment of area of battened built-up member: A= Ag ‘area of one chord -+ | . 7‘
O (.
hp:=d+ 2.e; hy= 167mm distance centroids of chords I := 1, : T of one chord O | | |
O
— 2 i | L o | ]
| = 0.5-hy™ + 2-1, I built-up member . I.cC 7
L.cc 0" Ach ch io.cc = hee = - Acc = 81.94 ol
2-Ach lo.cc T
EN 1993-1-1: table 6.8 nec:= |0 if Age = 150 _ 09l 7L L Ji
Efficiency factor: Hec =" |z
Aec . [ D N
7 4 2 - —— | if 75<Xicc <150 cc: yf,f$ .Y
licc =4.15x 10" mm 75 '
b
lO If 7"CC < 75 hOZ
legs == O.5~h02~Ach + 2-pcelen legs = 4.08 x 10’ mm* effective I of built-up member
3
Shear stiffness EN 1993-1-1:6.4.3.1:(2) Lo tattNpatt” 1 of batten gy = L Nt =5 humber of planes of lacings
b= 12 CChatt
9 effective critical force of built-up member:
24-E- 1, 2.1 E-lep . <2E
= min , = 1642 kN B leff
> 21 h 2 Sv Negrcoi= ———— N¢rcc = 385.24 kN
2 ch 0 CChatt 2
CCpatt | 1 + ‘ 2 L,
Mpatt I CCpatt

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

_ Ngg€o + Mz gq
M, Eq1 = |MEd.1.z| momentwith secondorder M, g4 ¢ == M, gqc = 0.17 kN-m

. eflects Negvmi  Neavma
moment z-zwithout second order effects 1- -

Ncr.CC Sv

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:

11 N M, eq.c| -ho-Agy X
- > 8. Ed Ed.c| o AchXq
X it azomm | Ney [Mreac] Nongg = 6.37kN
0 otherwise fee 2-legs
CZ1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 3-8
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b=100mm h=250mm c=39mm t=5mm fyb:125L fu:137L Ymo = 1.00
mm? mm? ymz1 = 1.00
Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors ky, and k,, 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 _ 0 -0
Moment distribution like shown on figure: Moment dis = "A" VYmdA =% ¥YmB =

ap2=0 as2=0 Wmd.z =0 Oh2z =0 Wmdsue =0  Gph2suic=0
Cmy.2 =0.6 Cmy.2.suc =09 C,;2=095 ChLt2=0.6

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

NEegYm1 NEegvm1
Np=————— n5=011  np=———  n,=004
Xy.Feee Nec Rk XzFBee'Nee Rk
Kyy.2 == M| Croy2+(1 + 0.6-Ary FaceNy.2). Cmy.2(1 + 0.6y ) | kyy.2 = 0.64
0.05Ar 7 rp 0.05
Koy = max| 1 — #ﬂz,z, -—n,, Kry.2 = 0.99
Crp72 — 0.25 Cpp72 — 0.25

Kyy o = minLszz(l + 0.6-Ar2FpocNz2) Cmzor(1 + O.6~nz.2)J Kizo =097 Kypi= Ky
Kyy.2.suc = min[cmy.z.suc'(l + O-G'Xr.y.FBcc'ny.Z)aCmy.2.suc'(l + O-G'ny.Z):| Kyy.2.suc = 1.01

2 2
d d I7 et 7 4
lpzeff = 2:1; + Ag'(el + Ej + Aeff'(eN + Ej Woy eff = q lzzeff = 3.95x 10 mm Mgz crk = Wazetf-fyp

b+— 5 3
2 Wyt = 2.63x 10°mm

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

NEeg-Ymo N max(|MEd.1| .| Meqq| » |MEd.suc.1|)"‘/M0 N IM,£4.c|-vmo

= 0.64 <1.0
2'Nc.Rk 2'Mchk Mzz.ch
Double CC-profile: Combined M+ N +V acc to EN 1993-1-3: 6.1.10
Vg _
__TEIYMI 06 <1.0according to EN 1993-1-3: 6.1.10 LN Ve = <10

2-Vph Rk pillar

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

i Ngg max( |M ,|M . M .

I_Evadpg Ed'YM1 ke (| Ed.1| | Ed.2|) Tm1 Ko | z.Ed.C| M1 _ o071 <10

iny-y: Yy.2 2.2 —M
Xy.FBec Nee. Rk XL Myy.crK zz.cRk

Evading N

. Ed'TM1 max(|Mgq1|, [MEd.2| )-Ym1 M; Ed.c|Ym1

nzz.  ———— 4 kyy (| | | |) kzz.Z'Q —097 <10
XzFBec Nee. Rk XL Myy.crK zz.cRk

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

Evading Ngg Ym1 |Meg.suc.1| v M. gac|-vm
Y t Ko ————— + kyp————= =091 <10
in y-y: N Yy M % M
Xy.FBec Nee.Rk XLT.suc' VMyy.cRk zz.cRk
Evading N
S Ed'TM1 MEd.suc.1| - Ym1 M; Ed.c| - Ym1
inzz kzy_z.% + kzz,Z'Q ~0.82 <10
XzFBec Nee. Rk XLT.suc' Myy.crk zz.cRk
CZ1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 4-8
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b=100mm h=250mm c=39mm t=5mm fyb:125L fu:137L Ymo = 1.00

mm? mm? Ym1 = 1.00
The chords and battens are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1).
Procedure to calculate the elastic critical buckling moment M, for singly symmetric sections is taken from:"The North American Specification for the Design of Cold-Formed
Steel Structural Members" 2001.

My max.c = max(| MEd.1| > | MEd.2| > |MEd.suc.1| )'0-5 My maxc = 14.5kN-m

Moment at quarter point of unbraced segment X 4= 0.25CCpayt My ap == V.5 My.Ed.ccbatt_A(X1_4) My aa = 11.47kN-m
Moment at centerline of unbraced segment X 2= 0.5-CCpqyt My ga == 0.5 My.Ed.ccbatt_A(Xl_Z) My ga = 12.15kN-m
Moment at 3/4-point of unbraced segment: X3 4= 0.75CCpqt My ca = 0.5 My.Ed.ccbatt_A(X3_4) My ca = 12.82kN-m
Cpp = 12.5-My max.c Yoor := (yM + elc_rc)-—l Zp.cr := 0-mm (coord. shear centre)
25-M max.C T 3-|M AAl T 4-1M BA| T 3-|M CA
: | y | | y | | y | fo == \/iyz + i22 + yo_cr2 + ZO.cr2 Polar radius of gyration about
n-E N shear center
Ceg=——— Oe= 331.71—2 2¢
1-cc mm 1 ToE N
batt oTi= > Gl + ; o1 = 275.08 -,
IZ Agro chatt mm

Elastic critical moment for singly-symmetric sections, bending
Mecrc A= CbA'rO'Ag'\’Gez'GT

about the axis of symmetry: Mecrc A= 112.6kN-m

Relative Wetty.1-Fyp

slendemess: erT.C_A = if Me.cr.C_A >0 Imperfection factor a.rel. to

Mecrc A ALtc a=046  puckingcurnveb: oLTtc:= 034

0.2 if Me.cr.C_A =0
1

2 .
dLTCc A= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) + lrLT.c_A] XLT.C_A = Min -
dLrc A=0.65 dtcat \/¢LT.C_A - MLTC A

Mgq4-0.5]-8 i i

2
Moment at quater point of L—CChart 1 L

unbraced segment: X 4i= ot Xa = 3.38m  Myj(x; o) = 13.37kN-m My a = My(xq 4)
My ag = 13.37kN-m

2,1 xLtc A=09

For moment distribution accord. to modell B: Qwind_pillar *=

Moment at centerline of X1_2 = + —CCpytt X1_2 =3.75m My.i(xl_Z) = 13.5kN-m MleB = My.i(xl_Z)
unbraced segment: 2 2
MleB = 13.5kN-m
Moment at 3/4-point of L— CChart 3
unbraced segment X 4i= ot X 4= 413m  Myi(x3 4) = 13.37kN-m My cg := My (X3 4)
o 12.5(|Mgq-05|) My cg = 13.37kN-m
bB =
2.5-(| MEd_1~O.5|) +3:My ap + 4Mygg + 3:My cg
Elastic critical moment for singly-symmetric sections, bending
about the axis of symmetry: Mecrc B = Chg ToAgyCez 0T  Mecrc g = 98.5kN-m
Relative Wetty.1-Fyp
LA = — if M >0
slenderness: “rLT.C_B Mecrc ecrCB Mitc = 0.49
0.2 if Me.cr.C_B =0
2 . 1
drc =051+ OLLT.C'(MLT.C_B - 0-2) + AT B | XLT.C_B = MINn ,1 _
2 2 xLtc =089
dL1c g = 0.67 dtcB+PTCc B — ATCB
Moment distribution: Moment_dis = "A" 1= lxitc o if Moment dis = "A"
- xLtc =09
XLT.c B If Moment_dis = "B"
Stresses on one member -
. . : - 6. -y = 14.5kN-
profile at mid-span from above: chord force from above:  Ng,gq= 6.37kN ~ maxmomenty-y: My nayc = 14.5kN-m
Cz1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 5-8
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N N =
b=100mm h=250mm c=39mm t=5mm fp=125—— f,=137— Ymo = 1.00
mm? mm? ymz1 = 1.00
Chord at end panel: fcc =2 ) Mz Ed.c  VEd.max
highest shear force: VEdmax == T - Vedmax = 0.07kN Vg, = - V¢ = 0.04kN
Vch _4 . ..
VibRrd = 68.29kN v =5.246 x 10~ 1 The shear force is negligible
bb.Rd
Chord at end panel: VEd.max CChatt ) _
"corner" moment: Mz.ch = e 2 maximummomentz-z: M, ¢y = 0.03kN-m
maximum chord force . [ ™ CCpatt moment due to bow
at batten (end): Mz Ed.C.end = MZ-Ed-C'Sm( j Mz dCend = 0-1kN-m imperfection at end of panel
maximum compression NEg (hO'Ach)
force: Nehend = —— + Mzedcend 7 Ncheng = 6.01kN
= fee (2-1etr)
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Nech.end"Ym1 Nech.end Ym1
nylclz = nylclz = 0.02 N co= N, co = 0.02
Xy.FB(CCbatt)'Nc.Rk Xz.FB(CCbatt)'Nc.Rk
Equivalent uniform moment factors: Moment_dis = "A"
Momentatstartof unbraced segment X0.0:= 0-CChatt My == 0.5-Myeqcopatt A(X0 o) My.a0 = 10.8kN-m
Moment atend of unbraced segment My max.c = 14.5kN-m
M
y.A0 npn
YmCA = - Ymeca=08 range for model "A
Mgg1-05 if [Mggq| > [Meqg,|
Mgg 205 if [Mggq| < [Meggy
, L—CChat 1
Moment at centerline of Xy 9= ———— + —-CCpatt Xy 0= 3.75m My.i(xl 2) = 13.5kN-m MleB = My.i(xl 2)
unbraced segment: - 2 2 - - -
MleB = 13.5kN-m
L-cc
Moment at start of batt
unbraced segment: X 0= T + 0-CCpatt X 0= 3m My.i(XO_O) = 12.96kN-m My.BO = My.i(XO_O)
My go = .
apce = m apc2 = 0.96 Vmep =1 range for model "B" My.go = 12.96 kN-m
| My s
CmLT.C.2 = maX(OG + 04WmCA704) if Moment_dis ="A" CmLT.C.Z = 0.920 Cmy.C.2 = CmLT.C.Z sz.C.2 =1

(0.95 + 0.05-ac ) if Moment_dis = "B
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

Aryre(CCha) =0.23  kycoi= min[cmy.c.z'(l + 06Xy ra(CChatt) Ny.c.2)- Cmyc2r(1 + 0.6:nyc5) | kyy.c2 = 0.92

xr.z.FB(CCbatt) =06 Kpzc2 = min[cmz.C.Z'(l + O-G'Xr.z.FB(CCbatt)'nz.C.Z)asz.C.Z'(l + 0-6'nz.C.2):| kyzc2 =101
B 0.05-A ¢a(CChatr) 0.05 ) _

Key.c2 = max[l - Coycz— 025 ‘Nzc2,1- e 025'”102} Kyc2=1 Kyzc2 = Kazc2

Controll single C-profile between battens:

My maxc = 14.5KN-m M, o = 0.03kN-m  AM, gt = |Aen'Nenend|  AMyghife = 0.01kN-m  Ngheng = 6.01kN

Buckling momentresistance y-y

EN 1993-1-1:6.3and EN 1993-1-3: 6.2.4: Mygrkc = xLT.c'Mycrk  xLTc =09  Mypgkc=21.14kN-m
Buckling resistance moment z-z .
EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: M; Rk.c = mm(lech, MchRk) M; rk.c = 6.77kN-m
Resistance buckling mode flexural buckling-: y-y

CChatt = 1.5M %y rB(CChatt) = 0.99 Np rky.8(CChatt) = 296.09kN
Resistance buckling mode flexural buckling-: z-z

CChat = 15M  %zp(CCrat)) = 0.84 N RkzF8(CChatt) = 250.17 kN

Resistance buckling mode -torsional or torsional-flexural

CChatt = 1.5M % 7(CChatt CCpatt) = 0.8 Npric Tr{ CChatts CCatt) = 238.3kN
CZz1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11 6-8

202



N N _
t=5mm f = 125——  f,=137— MO 1.00
2

b =100 mm h=250mm c=39mm
mm mm? ym1 = 1.00

single C-profile: Axial compression EN 1993-1-1: 6.3.1 (3): Bucklingabout relevant axis in mid-span or en panel of

built-up member
max(N ,N °
( ch.Ed ch.end) M1 . <10

min(Xy.FB(CCbatt) ) Xz.FB(CCbatt) ) XTF(CCbatta CCbatt))' Ne¢ Rk

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

Combined bending an axal Nened'Ymo  Mymax.c'Ymo (|AMz.shiﬁ| )'YMO _ o <10
compression EN 1993-1-3: 6.1.9 (1): 5 TV T e '
c.Rk ycRk z.Rk.C

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

Nech.Ed'YM1 My max.c"YM1 AM shift| )-Ym1
Evading in v-v: ¢ oS kyy.C.Z'L + kyz.C.Z'w =0.66 <1.0
gnyy: %y.ra(CChatt) Ne R xLT.c'Mycrk Mz rk.c
N . M . AM,, rigt] )
Evading in z-z: ch.Ed'YM1 + ez y.max.C'Y M1 + Kpyop (| Z.Shlft|) TMm1 o071 <10
%278(CChatt) Ne Rk xLT.c'Mycri Mz rk.c

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

Combined bending an axal NehendYmMo  My.maxcYmo (Mz.ch + |AMz.shiﬁ| )'YMO o P
compression EN 1993-1-3: 6.1.9 (1): N T - M e '
c.Rk ycRk z.Rk.C

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

Neh.end-Ym1 N My max.cYm1 K (Mz.ch + |AMz.shift| )"‘/Ml 0.66 <10
ing in v-v: yy.c2—— * Kpco =0. :
Evading iny-y: Xy.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz rk.c
Evading in z-z: Neh.end Y M1 My max.c:Ym1 (Mz.ch + |AMz.shift| )'YM1
tkyco———— +kuca 071 <10
Xz.FB(CCbatt)'Nc.Rk xLT.c'Mycrk Mz.rk.c
Cz1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1- LLENTAB AB - ver. 1.11

7-8

203



N =
b=100mm h=250mm c=39mm t=5mm fp=125—— f,=137— Ymo = 1.00
mm mm~  ypm1 = 1.00
Forces on battens:  maxshear flow in one batten:
VEd max’ CChatt
=_—— Trat = 0.32kN
batt * b R o~
att ho Toc att .‘—‘.T ho <
max moment in one batten: » [l | o Vea/
- . ie] Ed/2
Thatr Mo Ol o o O
Mpatt = Mpat = 0.03kN-m || | ( | | o T
2 ol |1 |
0‘ ‘.
a o—
Ppatt fyb 1 . L—J \
Mw.patt := 0.346- : vb.batt == | —="Tyb if Ay pa < 0.83 I ho /2
tpatt 3 ::‘ 5 3 ~ /
fyo 1] | > VEd/2
0.48 if 0.83 < Ay part < 1.40 il 5
xw.batt B =il i
fyb . -
0.67. if Ay patt > 1.40
kw.batt
hpatt: thatt fub.b Tp
Vipatrd = — PRy ra = 5TA2KN —= ~ 001 <10
YMo Vibatt.Rd
2
Mpabat = — — 2 Mpgpa = 3.32KN-m T 001 <10
Ymo 6 MR batt
Forces on d d numbers of screws on one
SCrews: B | - | " T |hscr = 150-mm| |nc = 2| side of one PXK
F — F Tpatt-ho
| e | | Sl | b | Tyat = 0.32kN  Fi= Za: F=0.18kN
. — “Hscr
3 [ 2 wlln
ol | ] | Tou )
F F L 2 batt
G©— © e us] i Fscew = [F + [ n.
. .
adab roho Fscew= 0.24kN  =force on one screw

Forces on weld:

<30kN

welding high: |hbatt.w = 150~mm| welding length: |Ibatt.W = 2-40-mm

T4 T T T

‘ O batt.w -=

h.batt.w

Cz1621 B1 R15 C-EN_GABLEPILLAR-DOUBLE_ver_1-

3 Thatrho

) 2 2
OV battw = yCbattw + 3" Thattw

Tbatt

T =
) batt.w

| -2
Apatt w hbatt.w batt.w’ Abatt.w

OV battw = 2-9 2
mm

LLENTAB AB - ver. 1.11

= stress in one weld
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1xP4x42
Nrd=0.098x43=4.2kN
VYHOVUJE

— Fx+c Fx-t 20kN
Max=-0.57
Min=-2.23
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MORE THAN STEEL BUILDINGS
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C. projektu:  Nazev projektu: Misto vystavby: Datum: Vypracoval: Kontroloval: Norma
Cz1621 Hala Zator Louéky u Zatoru 5.1.2022 Kamil Patrman  Stanislav Téth CSNEN
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