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1 Uvod.

Stavba se bude nachazet na Gizemi Ceské republiky, v mésté Frydek-Mistek.

Piedmétem tohoto statického vypoctu je ndvrh a posouzeni ocelové nosné konstrukce stavby. Jedna
se 0 télocvi¢nu priléhajici jednou podélnou stranou ke zdénému objektu. Objekty jsou vzdjemné
oddilatovany.

2 Popis objektu

Obijekt je jednolodni hala se sedlovou stiechou o sklonu 6°.
Rozmeéry haly: délka 43.5m, Sitka 33.3m, svétla vySka 7m, vySka hiebene je 10.05m (nad podlahou
haly). Zakladni modul budovy je 5.7m. U hlavniho vchodu je pristreSek Sitky 6.3m a délky 4.815m.

Svétla vyska pristreSku je 3m.

3 StresSni plast’
Stresni plast’ tvoti sendvicové panely kladené po spadu na vaznice ze profila Z150. Vaznice jsou

z ocelovych za studena valcovanych profila srozte¢i 750mm. Panely jsou k vaznicim uchyceny
samoteznymi Srouby po max 300mm.

Skladba:

-Stresni krytina: Sendvicové panely tl. izolace 160 mm, povrchova Uprava polyesterovy lak

-Nosny profil: Vaznice profil Z150, kladeny & 750mm, povrchovad Uprava - Zarové
zinkovani.

-Podhled: Akusticky podhled — Samostatna dodévka stavby.

-Nosné konstrukce: Piihradové vazniky. Povrchova Gprava — Zarove zinkovani.

4 Sténovy plast
Sténovy plast’ tvoii opét sendvicoveé panely. Jsou kladeny horizontalné a kotveny do ocelovych
sloupti. Maximalni rozte¢ sloupt je 5.7m.

Skladba:

-Oplasteni: Horizontalni sendvicové panely tl. izolace 120 mm, povrchova Uprava
polyesterovy lak.

-Nosny profil: Sloupy sloZené z ocelovych za studena valcovanych C profili (C360).

Povrchova Uprava - Zarové zinkovani.

5 Popis konstrukci

Sekundarni nosnou konstrukci stiechy tvoii vaznice kladené v podélném sméru s roztec¢i 750mm.
Vaznice jsou ze za studena valcovanych profila tvaru Z, vySky 150mm. ZatiZeni se na vaznice pienasi ze
sendvicovych stieSnich panela. Panely jsou svaznicemi spojeny samoieznymi Srouby s rozteci
maximalné 300mm, tim je zajisténa stabilita vaznic v klopeni, rotaci a vyboceni ve sméru ,,mekke osy*.
Vaznice jsou také soucasti stteSniho ztuzeni a jsou posuzovany na normalové sily od ztuzeni.

Primarni nosnou konstrukci strechy jsou prihradové vazniky. Vazniky jsou uspoiadany v pricném
sméru - v modulech 5.7m. Jsou sloZené z ocelovych za studena valcovanych profila tvaru H a C. Pasy
vaznika tvoti H (omega) profily, do nichz jsou ptipojovany diagonaly z C-profila (C100). ZatiZeni na
vazniky je ptrendSeno z vaznic. Vazniky jsou stabilizovany vaznicemi spolu se stieSnimi ztuZidly.
Stabilitu spodniho pésu vazniku zajistuji tahla ke streSnim vaznicim.

Primarni nosnou konstrukci stiechy v rovingé Stita jsou Stitové nosniky. Nosniky jsou opét
ze zastudena valcovanych ocelovych profili tvaru C (C250). Nosniky jsou osazeny v pticném smeéru.
Jsou kotveny na Stitové sloupy v modulech 5.7m. Stabilita horni ¢asti Stitovych nosnika je zajisténa
spojenim s vaznicemi spolu se stieSnim ztuZidlem a dolni pas stabilizuji vzpéry k vaznicim (z L-profila).
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Primarni svislé nosné konstrukce jsou sloupy.

Sloupy v podélnych sténach tvoii spolu s ptrihradovymi vazniky ramovou konstrukci. Ve spoji
sloupt a vazniku je rdmovy roh ptendSejici moment. Sloupy v podélnych sténach jsou sloZeny ze za
studena vélcovanych profila C360. Tvoii je ¢&tverice profila spojenych ramovymi propojkami po
1500mm do ¢lenéného prutu. Stabilita sloupi je zajisténa vetknutym kotvenim, rAmovym rohem ve spoji
s vaznikem a sténovymi ztuZzidly.

Sloupy ve Stitovych sténach jsou opét slozeny ze za studena valcovanych profila C360. Tvoii je
dvojice profila spojenych ramovymi propojkami po 1500mm do ¢lenéného prutu. Sloupy ve Stitovych
sténach jsou kloubové spojeny se Stitovymi nosniky. Stabilita sloupu je zajisténa vetknutim, stieSnim
ztuzidlem a sténovymi ztuzidly.

Sekundarni nosnou konstrukci ve sténach je systém vymén pro otvory , akustickou predsténu a
vybaveni télocvi¢ny. Vymeény jsou z ocelovych za studena valcovanych profila tvaru C, o vySkach 170 a
250mm.

Ztuzidla stén a stiechy jsou provedena z tahel z ocelovych paski nebo ze vzpér z ocelovych za
studena valcovanych profila C- profilu.

6 Zakladni zatizeni

Snéhova oblast : I1.
Charakteristické zatizeni snéhem na zemi: 1.3 kPa (uptesnéno dle mapy
www.snehovamapa.cz)

Vétrova oblast: 1.

Z&kladni rychlost vétru vy 25m/s

Kategorie terénu: II.

Maximalni dynamicky tlak vétru o 0.67kPa

Vlastni tiha stiesniho plasts: 25kg/m?

Plosné pritizeni stiechy akustickym podhledem: 25kg/m?

Plosné pritizeni strechy instalacemi: 20kg/m?

4x teplovzdusny agregat v rozich haly: 25kg/ks

PloSina pro ¢asomiru: do 600 kg (v¢etné obsluhy)
Délici roleta: 1 kKN/bm

Zatizeni od basketbalovych kosu: 2x 3.7kN

7 Pozarni odolnost

Stiedni plast’: EW15/DP3 Sendvi¢ové panely s poZadovanou odolnosti.
Sténové oplasténi: EW15/DP3 Sendvicové panely s poZadovanou odolnosti.
Stiesni nosné konstrukce: R15/DP1 Ocelova konstrukce dimenzovana dle normové

ktivky na odolnost 15 minut.

Nosna konstrukce stén: R15/DP1 Ocelova konstrukce dimenzovana dle normové
ktivky na odolnost 15 minut.
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8 Pouzité profily a materialy

Ocelova konstrukce je z typizovanych za studena valcovanych profili. Konstrukce je navrZzena se
Sroubovymi spoji. Neni-li specifikovano jinak, jsou pouZity pozinkované Srouby M12 tiidy pevnosti 8.8.
(dale mohou byt pouzity Srouby M16 8.8). Pro spoje plecht jsou pouZity pozinkované/nerezové Srouby
4.8, 5.5 a 6.3mm - presné (pevnosti dle dodavatele spojovaciho materialu).

Pouzivané materialy profila:
VSechny prvky jsou vyrobeny ohybanim za studena ze svitki s oboustrannym pozinkovanim.
Prvky ocelové konstrukce

sila materialu norma material zinkovani (dle CSN EN 10 147)

1,5 mm EN 10346 S350 GD 275 g/m2

2,0 mm EN 10346 S350 GD 275 g/m2

3,0 mm EN 10346 S350 GD 450 g/m2

4,0 mm EN 10346  HX 420 LAD 450 g/m2

5,0 mm EN 10346 ~ HX 500 LAD 450 g/m2

6,0 mm EN 10346 ~ HX 500 LAD 450 g/m2

7,0 mm EN 10346  HX 420 LAD 450 g/m2
Ocel tl.- 1,5-2mm S350GD, Pozink — Z275MA  f,=350MPa,f,=420MPa
Ocel tl.- 3mm S350GD, Pozink — Z450MA  f,,=350MPa,f,=420MPa
Ocel tl.- 4mm HX420LAD Pozink — Z450MA  f,=420MPa,f,=480MPa
Ocel tl.- 5-6mm HX500LAD Pozink — Z450MA  f,=500MPa,f,=550MPa
Ocel tl.- 7mm HX420LAD Pozink — Z450MA  f,=420MPa,f,=480MPa
Ocel tl. >7mm S355 Nater. fyp=355MPa,f,=510MPa

9 Pouzité normy, podklady,software:

-PoZadavky stavebnika.

-Stavebne¢ technicka a staticka ¢ast projektu DSP.
-CSN EN 1990-1-1

- CSN EN 1991-1-1

- CSN EN 1991-1-3

- CSN EN 1991-1-4

- CSN EN 1993-1-1

- CSN EN 1993-1-3

- CSN EN 1993-1-8

Pouzity software:

-Autodesk Robot Structural Analysis
-HILTI PROFIS Anchor 1.8.0
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Zatizeni

Soubory modelu konstrukce:

Soubory zatizeni:

CZ1138 Loading.xIsm

Poznamky:




C. projektu: Projekt: “ Misto vyst.: . .
pro) CZ1138 ¢ Basketbalova hala Yt Frydek-Mistek
Datum: 19.7.2018 Vypracoval: Lenka Burgerova Kontroloval:  Jaroslav Kosinka
Filename: CZ1099 Loading.v1.16.140630.xIsm Vypocet dle: CSN EN
B1. Zatizeni (CSN EN 1991)
Norma statického vypoétu:
Norma €SN (CZ)/ STN (SK): €SN EN cz
Z&kladni informace projektu:
Typhaly: S [ PuT [ HALA s ATIKOU [ vice HReBeND
Typ lzolace : Typ 6-PUR panel tl. 160mm , Z150
Sitka haly: 33.302 m Horni pés: 571 ° Vyska u Zlabu: 8.35 m
Délka haly: 43.465 m Dolni pas: 0 ° Vyska hfebene: 10.05 m
Stalé zatizen: CSN EN 1991 ()
Gravita¢ni tihu zadavat se znaménkem "-"
Tiha stfechy R = 0.25 kN/m?
Extra pitizeni E = 020 kN/m?
Tiha podhledu C = -0.25 kN/m? [[] Extra zatizeni zahrnout do podhledu
Pfitizeni od kapotaze vazniku F = 0.00 kN/m [] Potitat s pfitizenim od kapotéze vazniku
Zatizeni snéhem CSN EN 1991-1-3 ()
Charakteristick& hodnota s, = -1.30 kN/m* Tvarovy soucinitel:
Tvarovy soucinitel ;= 0.8 Plati pro sklony 0° < a < 30°
Soucinitel expozice ¢, = 1.0 My = 0.80
Tepelny soucinitel ¢, = 1.0 Hp = 0.95
S=Sk. lj.Ce. G = -1.04 kN/m* Horni hodnota m, = 1,6
Zatizeni vétrem CSN EN 1991-1-4 ()
Charakteristicka hodnota rychlosti vétru vy, = 25 m/s

Kategorie terénu:

Z&kladni rychlost vétru v, = 25 m/s
Soucinitel terénu k, = 0.215
Soudinitel drsnosti terénu c,(z) = 0.756
Stfedni rychlost vétru vi,(z) = 18.9 m/s
Z&akladni dynamicky tlak vétru qy(z) = 2235 N/m*
Soucinitel expozice c¢(z) = 2.993

Maximalni dynamicky tlak g,(z) =

0.669

Il. Oblasti rovhomérné pokryté vegetaci, budovami nebo prekazkami (vesnice, lesy)

Parametr drsnosti terénu z, = 0.3 m
Minimalni vyska z,;, = 5 m
Vyska nad zemi z = 10.05 m
Soucinitel sméru = 1.0
Soucinitel obdobi = 1.0
Soucinitel orografie cy(z) = 1.0
Soucinitel turbulence k, = 1.0

KN/m*




Pfi€ny vitr

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

b=

43.47 m d= 33.30 m e= 20.10 m
Oblast A B C D E
Stény Délka [m] 4.0 16.1 13.2 43.5 43.5 délka oblasti plisobeni
Cpe -1.20 -0.80 -0.50 0.71 -0.31 tlak/sani na sténu
Oblast F G H | J
Délka [m] 2.0 2.0 14.6 14.6 2.0 délka oblasti pusobeni
Stfecha Cpe séani -1.62 -1.16 -0.57 -0.58 -0.64 séani na stfechu
Cpe tlak 0.02 0.02 0.02 -0.54 0.18 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= 33.30 m d= 43.47 m e= 20.10 m
Oblast A B C D E
Stény Délka [m] 4.0 16.1 234 33.3 33.3 délka oblasti pisobeni
Cpe -1.20 -0.80 -0.50 0.70 -0.30 tlak/sani na sténu
Oblast F - G H |
Strecha Délka [m] 2.0 - 2.0 8.0 33.4 délka oblasti pdsobeni
Cpe sani -1.57 - -1.30 -0.69 -0.59 sani na stfechu
W3 W4 W6 W6
W6
— >
—>
W5 W2 W5 w7 w7 wr w7
W2
W, = 0,(2)*Cpe
w2 Cpe= 0.71 We= 047  kN/m* PFigny vitr Sténa
w3 Cpe= 0.57 W, = 0.38 kN/m* PFigny vitr Sttecha sani
w3a Cpe=  -0.02 We= 001  kN/m* Pigny vitr Stfecha tlak
w4 Cpe= 0.58 W, = 0.39 kN/m* PFi&ny vitr Sttecha sani
Wdaa Cpe= 0.54 We= 0.36 kN/m*“ PFicny vitr Strecha tlak
W5 Cpe= 0.31 W, = 0.21 kN/m* PFigny vitr Sténa zavétrna
w6 Cpe= 0.69 We= 046  kN/m* Podélny vitr Stfecha
w7 Cpe= 0.80 = 0.54 kN/m* Podélny vitr Sténa
w8 Cpe= 1.30 We = 0.87 kN/m* Atika
w9 Cpe= We = 0.00 kN/m* Mezistfe3ni pole

C. projektu: Projekt: . Misto vyst.: . .
pro) CZ1138 ¢ Basketbalova hala Yt Frydek-Mistek
Datum: 19.7.2018 Vypracoval: Lenka Burgerova Kontroloval:  Jaroslav Kosinka
Filename: CZ1099 Loading.v1.16.140630.xIsm Vypocet dle: CSN EN
B2. Zatizeni vétrem (CSN EN 1991-1-4)
Sitka haly: 33.30 m Horni pés: 5.71 ° Vyska u Zlabu: 8.35 m
Délka haly: 43.47 m Dolni pas: 0.00 ° Vyska hrebene: 10.05 m
6
Zatizeni vétrem: CSN EN 1991-1-4 ()
Typ stfechy: Sedlova 1
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B3. Sedlova stfecha - Soucinitelé vnéjSiho tlaku c,e

Sedlova stfecha
Vypodet zatizeni vétrem v zavislosti na dané geometrii haly (Sitka, vySka haly, sklon stfechy)
Zavislost dynamického tlaku na vySce stavby: OK je spInéno h<b

Pfi€ny vitr
Schéma oblasti ve Stitové sténé: e<d-->OblastA, B, C
Plati e = min(b,2h), kde b je rozmér kolmy na smér vétru, d je rozmér ve sméru vétru

CSN EN 1991-1-4 (7.2.5)
CSN EN 1991-1-4 (7.2.2)

Obréazek 7.4

CSN EN 1991-1-4 (7.2.2)
Obrazek 7.5

b= 435m e/10 = 20m el4 = 50m Pomérh/b=0.30 0.30
d= 333m e/5= 40m e2= 101m e= 20.1m
Oblast A B C D E
Stény Délka [m] 4.0 16.1 13.2 43.5 43.5 délka oblasti pisobeni
Cpe -1.20 -0.80 -0.50 0.71 -0.31 tlak/sani na sténu
CSN EN 1991-1-4 (7.2.5)
Tabulka 7.4a 7.4b
Oblast F G H | JJ
Délka [m] 2.0 2.0 14.6 14.6 2.0 délka oblasti pisobenf
Stfecha Cpe saNi -1.62 -1.16 -0.57 -0.58 -0.64 sani na stfechu
Cpe tlak 0.02 0.02 0.02 -0.54 0.18 tlak na stfechu
Podélny vitr
Schéma oblasti v podéIné sténé: e<d-->OblastA,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 Obrazek 7.5
b= 333 m e/10 = 20m el4 = 5.0m Pomérh/b= 0.23 0.25
d= 435m e/5= 40m e2= 101m e= 20.1m
Oblast A B C D E
Stény Délka [m] 4.0 16.1 23.4 8.3 8.3 délka oblasti pdsobeni
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 |
Stiecha Délka [m] 2.0 - 2.0 8.0 33.4 délka oblasti ptsobeni
Cpe SaNI -1.57 - -1.30 -0.69 -0.59 sani na stfechu
Pfiény vitr
Stfecha - Navétrna strana (Oblast H) Stfecha - Zavétrna strana (Oblast I)
Soucinitel vnéj. tlaku c,, = -0.57 Soucinitel vngj. tlaku ¢, = -0.58
Normové zatizeni w, = -0.38 kN/m* Normové zatizeni w, = -0.39 kN/m*
Stfecha - Navétrna strana (Oblast H) Stfecha - Zavétrna strana (Oblast I)
Soucinitel vnéj. tlaku cye = 0.02 Soucinitel vngj. tlaku c,e = -0.54
Normové zatizeni w, = 0.01 kN/m* Normové zatizeni w, = -0.36 kN/m*
Sténa - Navétrné strana (Oblast D) S Sténa - Zavétrna strana (Oblast E)
Soucinitel vnégj. tlaku c,, = 0.71 — (Tlak) (Séni) Soucinitel vngj. tlaku ¢, = -0.31
Normové zatizeni w, = 0.47 kN/m* - Normové zatizeni w, = -0.21 kN/m*
Podélny vitr
Stfecha (Oblast H) Stfecha (Oblast H)
Soucinitel vnéj. tlaku c,, = -0.69 Soucinitel vnégj. tlaku ¢, = -0.69
Normové zatizeni we = -0.46 kN/m* Normové zatizeni we = -0.46 kN/m*
X AS
. < > .
Sténa (Oblast B) <] . Sténa (Oblast B)
Soucinitel vnéj. tlaku cye = -0.80 < (Séni) (Séni) S Soucinitel vngj. tlaku c,e = -0.80
Normové zatizeniw,=  -0.54  kN/m* <] s Normové zatizeniw,=  -0.54 kN/m*

10
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B3. Sedlova stfecha - Schéma zatiZeni cp,

Stény
PFiény vitr CSN EN 1991-1-4 (7.2.2)
Obréazek 7.5
Navétrna sténa Podélna sténa ZAavétrna sténa
D A B © =
0.71 -1.20 -0.80 -0.50 -0.31
435 m 4.0 m 16.1 m 132 m 435 m
Podélny vitr CSN EN 1991-1-4 (7.2.2)
Obréazek 7.5
Navétrna sténa Podélna sténa ZAavétrna sténa
D A B © =
0.70 -1.20 -0.80 -0.50 -0.30
333 m 4.0 m 16.1 m 234 m 333 m
Stfecha
PFiény vitr CSN EN 1991-1-4 (7.2.5)
435 m Obréazek 7.8
14.6 m -0.58 -0.54 146 m
J
20m -0.64 0.18 20m
H
14.6 m -0.57 0.02 146 m
F G F
20m -1.62 0.02 -1.16 0.02 0.02 -1.62 20m
5.0 m T 334 m 5.0 m
Podélny vitr CSN EN 1991-1-4 (7.2.5)
435 m Obréazek 7.8
F
50m -1.57
N H |
- G -0.69 -0.59 16.7 m
11.6 m -1.30
11.6 m -1.30
R G H [
- -0.69 -0.59 16.7 m
50m -1.57
F
20m 8.0m 33.4 m

11




Vaznice PU1

Soubory modelu konstrukce:

Soubory zatizeni:

CZ1138 Loading.xIsm

Poznamky:

Standardni vaznice (neni soucasti zavétrovani) Ned=5kN

Py
o]
N
~—
[0}
(@]
(0]
<
Q
N
=3
o
1
©
N
[€)}
3
1
N
Q
~—
(D«
N¢
o
<
Q
Q
[/»]3
)
=
Q

12




Objekt:] Basketbalovd hala Misto vystavby:| Frydek-Mistek
Cislo projektu:| CZz1138 Datum:| 19.7.2018
C1. Vaznice - zatiZen
Zatézovaci Sitka standardni L, = 0.75 m Sitka haly: 33.30 m
Zatézovaci Siika krajni L, = 0.75 m Délka haly: 43.47 m
Typ stiechy: Sedlova strecha+podhled
Stélé zatizeni CSN EN 1991 /
Normova tiha stiechy g,,=  -0.50  kN/m*
Normové extra piitizeni E,, =  -0.20 <kNim“{ —— technol. pritiZeni
Celkem stélé zatiZzeni normové g, = -0.70 kN/m*
Soucinitel zatizeni yg, , = 1.35
Soucinitel zatizeni y;= 1.35
Vypoctova tiha stiechy g, 4= -0.68 KN/m*“
Vypoltové extra piitizeni E,g=  -0.27  kN/m*
Celkem stalé zatiZeni vypo&tové g, = -0.95 KN/m*
Zatizeni snéhem CSN EN 1991-1-3
Charakteristicka hodnota s, = -1.3 KN/m*
Tvarovy soucinitel p;= 0.8
Souginitel expozice ¢, = 1.0
Tepelny sougéinitel ¢, = 1.0
Normové zatiZeni snéhem s, = -1.04 kN/m?
Souginitel zatizeni y,= 15
Vypoctové zatizeni snéhem sy = -1.56 kN/m?
ZatiZeni vétrem CSN EN 1991-1-4
Zéakladni vétrné zatizeni w, = 25 m/s Tlak zadavan zapornou hodnotou
Maximalni dynamicky tlak g, (z) =  0.669  kN/m*
Priény vitr
Oblast = F G H | J
Soucinitel vngjSiho tlaku Cpe sani = 1.62 1.16 0.57 0.58 0.64 -
Soucinitel vngjSiho tlaku Cye ag = -0.02 -0.02 -0.02 0.54 -0.18 -
Soucinitel vngjSiho tlaku Cpe (sani = 0.00 0.00 0.00 0.00 0.00 -
Normova hodnota zatiZeni Wy, sniy = 1.08 0.78 0.38 0.39 0.43 kN/m?
Normova hodnota zatiZeni W, ga = -0.01 -0.01 -0.01 0.36 -0.12 kN/m?
Normova hodnota zatiZeni W, (s = 0.00 0.00 0.00 0.00 0.00 kN/m?
Soucinitel zatizeni vy, = 15 15 15 15 15 -
Vypoctova hodnota zatizeni Wy (ssniy = 1.63 1.16 0.57 0.58 0.64 kN/m
Vypoctova hodnota zatizeni Wy gk = -0.02 -0.02 -0.02 0.54 -0.18 kN/m
Vypoctova hodnota zatizeni Wy (gany = 0.00 0.00 0.00 0.00 0.00 kN/m?
Podélny vitr
Oblast = F - G H |
Soucinitel vngjSiho tlaku Cpe (sani) = 1.57 0.00 1.30 0.69 0.59 -
Souginitel vngjsiho tlaku Cpe (ta) = 0.00 0.00 0.00 0.00 0.00 -
Normova hodnota zatiZeni Wy, sniy = 1.05 0.00 0.87 0.46 0.39 kN/m?
Normova hodnota zatizent Wi, ¢k = 0.00 0.00 0.00 0.00 0.00 kN/m
Soucinitel zatizeni vy, = 15 15 15 15 15 -
Vypoctova hodnota zatizeni Wy sy = 1.58 0.00 1.30 0.69 0.59 kN/m?
Vypoctova hodnota zatizeni Wy a0 = 0.00 0.00 0.00 0.00 0.00 kN/m?
Vypracopval: Kontroloval: Strana:
Lenka Burgerova Jaroslav Kosinka
Podpis: Podpis: Cl1

Filename: CZxxxx.Loading.EN.v6.79.110401 xls

Vypocet dle: CSN EN
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Objekt:| Basketbalova hala

Misto vystavby:

Frydek-Mistek

Cislo projektu:| CZz1138 Datum:| 19.7.2018
C2. Vaznice - sedlova stiecha
Zatizeni vaznice - kombinace
A) PFiény vitr Oblast = F G H | J
Zatézovaci Sitka Ly, Ly = 0.8 0.8 0.8 0.8 0.8 m
Délka oblasti | = 2.0 2.0 14.6 14.6 2.0 m
1. Stalé + snih gy = -1.88 -1.88 -1.88 -1.88 -1.88 kN/m
2. Stalé + vitr (sani) qq= 0.84 0.50 0.05 0.06 0.11 kN/m
3. Stalé + vitr (tlak) + snih dom. g4 = -1.89 -1.89 -1.89 -1.63 -1.96 kN/m
4. Stalé + vitr (tlak) + snih dom. (norm.) q, = -1.31 -1.31 -1.31 -1.14 -1.36 kN/m
e= 20.1
43.47 m
Sani [+] kN/m
14.6 m 14.6 m
0.06
2.0 J 2.0
ol max tlak 0.11 ol
H
146 m 0.05 146 m
F G F
20m 0.84 0.50 0.84 20m
50m T 33.4m T 50m
B) Podélny vitr Oblast = F - G H |
Zatézovaci Sitka Ly, Ly = 0.75 - 0.75 0.75 0.75 m
Délka oblasti | = 2.0 - 2.0 8.0 33.4 m
1. Stalé + snih gy = -1.88 - -1.88 -1.88 -1.88 kN/m
2. Stalé + vitr (sani) qq= 0.81 - 0.60 0.14 0.07 kN/m
3. Stalé + vitr (tlak) + snih dom. g4 = -1.88 - -1.88 -1.88 -1.88 kN/m
4. Stalé + vitr (tlak) + snih dom. (norm.) q, = -1.31 - -1.31 -1.31 -1.31 kN/m
e= 20.1
43.47 m
5.0m 0.81 max sani
> H I 16.7
g G 0.14 0.07 m
11.6 m 0.60
11.6 m 0.60 Sani [+] kN/m
> S H ! 16.7
g 0.14 0.07 m
50m 0.81
E
20m 8.0m 334 m

Sila od zavétrovant
Tlakova sila do zavétrovanych vaznice: Zovana jako 60% sily ze zavétrovani do 1 stény
Tlakova sila od zavEtrovéni. = 51.47 kN

Nezavétrovand vaznice Ned=5kN

\ypracopval: Kontroloval: Strana:
Lenka Burgerova Jaroslav Kosinka
Podpis: Podpis: c2.1
Filename: CZxxxx.Loading.EN.v6.79.110401 xls Vypodet dle: CSN EN
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 PU1-fire.rtd
Project: CZ1138_PU1-fire

View - Cases: 5 (PurliComb1(5)-fire) ZatizZzeni - tlak - fire
T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.0 0.0 5.0 10.0 15.0 200 25.0 300 35.0 40.0 45.0 50.0
2 =
= o
— 2 o1
wn o
_ pZ=-0.34
- ~-016 ) pZ=-0.19 |
-2 =3
o o
K -
o s
-3 3
1 o
Z 150x46x2
B Z 150x46x3
= ZZ 150x46x4.5
o i
B ‘{.? @X Cases: 5 (PurliComb1(5)-fire) g
50 ;00 .50 , 190 , 150 290 , 280 , 300 , 380 , 490 , 450 , 500
Date : 19/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018

Author: File: CZ1138 PU1-fire.rtd
Address: Project: CZ1138_PU1-fire
View - Cases: 6 (PurliComb2(6)-fire) ZatiZeni - sani - fire
T T 1 T T T T T 1 L T T T T T T ]
5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 400 450 50.0
_
= 1 pZ007 ] i g
a Z2=0.16
i Z 150x46x2
B Z 150x46x3
- ZZ 150x46x4.5
7”‘_'). @X Cases: 6 (PurliComb2(6)-fire) g
qO | | 0\0 | | 5\0 | 1q'0 | | 1? 0 | | 2q.0 | | 2?'0 | | Sq.O | | 3?'0 | | 4q'0 | | 4?'0 | | 5q.0
Date : 19/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 PU1-fire.rtd
Project: CZ1138_PU1-fire

View - MY;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 5 (PurliComb1(5)-fire)

0.0 5.0 10.0

- Ohybové momenty + reakce

zatizenil

-2.03
-2.06
-2.03

-1.00
-1.01
-1.00

-0.57
0.57

-0.58

35.0 40.0 45.0

-2.09
-1.93

-1.03
-0.93

=

-0.49

=
e
_o
wn
Bl 2 3
- o
2 g
I e 2
i s % <4 ’
- = L l ] ‘ 4 I
= 4 FZ=0.95 =
©
! o e
FZ=3.79 FZ=3.92
o
|
o
N L.x
00 50 19.0

‘ %} Z FZ=0.95
o
FZ=3.92 FZ=3.79

0.76

— My 0.5kNm
Max=0.76
Min=-2.09

Cases: 5 (PurliComb1(5)-fire)

351.0 4q.0 4?.0

Date : 19/07/18




Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 PU1-fire.rtd
Address: Project: CZ1138_PU1-fire

View - FZ;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 5 (PurliComb1(5)-fire)

0.0 5.0 10.0 15.0 20.0 25.0 30.0
- Posouvajicil sily + reakce - zatiZe tlak - fire

35.0 40.0

'z 05kn
Max=1.97
Min=-1.97

Cases: 5 (PurliComb1(5)-fire)

3?.0 i i 4q.0 i

4?.0

Date : 19/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 PU1-fire.rtd
Project: CZ1138_PU1-fire

View - MY;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 6 (PurliComb2(6)-fire)

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
- Ohybové momenty + reakce - zatiZeni sani - fire
D
- ] o
=g o < - - — - -— - - -
i ookl S 5 5 b3 5 s 5 s 5 s S dhs
o oo Tl . - di o ik o dii . o . A o A o
s A =) Sl PN =) al =) =) =) zr.g °
_ FZ=0.59
FZ=0.72 FZ=0.72 FZ=0.73 | FZ=0.72 FZ=0.73 Fz=0.71
N ———— My 0.5kNm
B Max=0.14
73 Min=-0.39 '8
@X Cases: 6 (PurliComb2(6)-fire)
0‘0 SIO 1q.0 151.0 2q.0 2?.0 3q.0 3?.0 4q.0 i 4?.0
Date : 19/07/18 Page: 1
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Redukéni souc¢initelé vaznice pro pozZzarni odolnost R 15

Vyvoj teploty

800.0

/
700.0 7‘-—".
600.0 A

500.0 /:/

400.0 / /

300.0 / /

200.0 / /
/

100.0 /

Teplota /stupen Celsia/

0.0
0.0 5.0 10.0 15.0 20.0
Cas /mim/
Cas t=15 min.
Soucinitelé pro prarezy 1-3
Teploty kyo Kpo keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
717.59 | 0.209 0.071 0.123

Soucinitelé pro prarezy 4

Teploty Kpo Keo

500 0.53 0.6

600 0.3 0.31

700 0.13 0.13

800 0.07 0.09

Teplota nospikb—

717.59 d' 0.119 0.123

Kyo red. soucinitel na mez kluzu
Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast

Soucinitelé pro spoje
Teploty kpo Kwe
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota nosniku
717.59 | 0.094 0.120 0.000
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Posudek wvaznice na R15 -

vnit¥ni pole

Control of purlin Z-150 according to EN 1993-1-3 N := newton kN := 1000-N fyb ~ (42) N
values for vy |ypo = 1| YM1 = 1| YM2 = 1.25| fy 50/ mm?
Global values: all measures in (mm)
. b := 33302-mm|width of roof (,oof) |CCriepin := 750-mm| distance

— ) roof -fool urlin .
trp = 0.62-mm thickness roofplate () | p between purlins
trp.cor = 0.5842-mm core thickness LSp = 5700-mm| span of purlin Sg = 108-mm Support width
hw.rp = 45-mm height roofplate ( )
Stresses on roof purlin
maximum kN maximum kN Compression
gravity load |9Ed.g = 0'68'F upplift load  |9Ed.u = 0-03'F force in purlin: [NEd = 0-kN

Stresses due to upplift load:

=570m @
i
<

REq.Ag = 392KN|

Location B:

e
| u ‘>
/

VEdag= LITKN|

p

My Ed.B.u = 0.14-kN~m| Moment in span

Moment att connection
between purlins (NOT
support profile)

My Ed.AB.U = 0-12~kN~m|

Stresses due to gravity load:

Location A:

Reaktion
force

Shear force
at support

My EdAg:= 209 kN~m| Moment at support

Moment att connection
My Ed.AB.g = 0.61-kN-m| petyyeen purlins (NOT
support profile)

\% := 1.36-kN|Shear force att connection between
Ed.A.AB.g - . .
9 purlins (NOT support profile)

Location B:

My Eq.B.g = 0-76-KN'm|

Moment in span

Purlin profiles:
profile over support A Z150x1.5, Z150x2 o

profile in span B Z2150x1.5, Z150x2 or Z15

supporting profile over support location A

r Z150x3: [support_A := "Z150x3" | length of profile over A:
DX3:

|span_B := "Z150x2" |

Lenght of extra supporting

LA = 900-mm

ZX-1.5, ZX-2, ZX-3 or NO: [sup_profile_A = "ZX-15"| profile over support A: Ls.A = 600-mm
top=1.5mm @ LSp =570m
— ] |
th = 3mm - \
— tg =2mm
nm
La = 900 mm
CZ1138-Z-150-EN_midspan_ver_1-6-fire.mcd 1-7
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Profile over support A: Profile i span B: Myrk.B = 807 KN-m
by = 46mm MyRk.A = 12.79kN-m bg = 46mm Vi RKB = 47-57KkN

o ’ ca=21mm Vp, Rk A = 89.11 kN o ’ cg = 18mm i s
@ @ Wyeff.B =231x 10" mm

Ry RKA = 6:202kN

6 4
Wyefr A = 366 x 10*mm’® ly,g = 1.8 10°mm

ha = 150mm hg = 150mm A
LIA =3mm 'yA — 269 x 108 mm® \ tg =2mm I+ g = 726.25mm
AN ' AN g = 1125 x 10°mm®
Shear stiffness of trapezoidal sheeting connected to purlin EN 1993-1-3: 10.1.1 (6)+(10):
i . 3 3
Shear stiffness roof: trp broof X CChurlin _
X := 0.5 onlyone half of the Sroof = || — | -| 50 + 10 . Sroof = 248452 in kN
roof is accounted for mm mm hW_rp
. 2 2
purlin: ) b b 2| 70
Zpurlin = E~I®~—2 + Gl + E~IZ~—2~O.25~hB — Zpurlin = 89kN
Lsp Lsp hg

Restrained := if(sroof' kN > Zpur“n,"PurIins are laterally restrained” ,"No laterally restrain")

The purlin at the connection is regarded as Restrained = "Purlins are laterally restrained"
beeing laterally restrained in plane of the sheeting.

Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading
q.u.BEd

ap g = 27.6mm Equivalent lateral load acting on free flange,
due to torsion and lateral bending

2 , beB) (EN 1993-1-3: 10.1.4.1 (3)
th'tB'[ch + 2:begCep — 2:Cep j

h a
cB b.B
Kn.0.B = n khuB = kh.0.B~ 7 hEduB = 9EdukhuB
y.B cB
*
K-h*q.Ed Kno.B = 0.139 o
k.h.u=k.h.0—a.b/h 9h.EduB= """

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): Cp

6-E-I
L 1 eff. TP46.t N-m
tension in upper flange: leff TP46.t = 125400.93-mm*.— Coct=—""—""7 Cpci=293x 10° =
. . m .C. o .C. m
purlin
- 41 6-E-lotf TP46.c 4N
compression in upper flange: leff TP46.c == 130983.88-mm - — Coce=—"—"—" Chcc=2641x10"—
. . m .C. . .C. m
purlin
| b h d purl tp )
Rotational stiffness of connection between sheeting and purin ) rp 1
EN 1993-1-3: 10.1.5.2 (5) tg = [—O =) T kt.g =0.752 for b<125mm
: mm
for uplift load pin in every trough Cqg cc150.u = 2.6~M pin in alternate trough  Cq(9 c300.u = 1.7~M
. . m . . m
b := 46-mm b2
mm kN-m
Cp.Acc150.u = €100.cc150.u| 7o | ‘Kig CD.Acc150.u = 04—
100 m
b )2
mm kN-m
D.A.cc300.u = ©100.0c300.u| 700 kg CD.A.cc300.u = 0-3 T
Rotational stiffness:
C = L KN-m . .
D.cc150.u - 1 . 1 Ch.ccl50u= o_4o7T pin in every trough
Cp.Accisou  Cp.ct
1 kKN-m . .
Cb.cc300.u = 1 ] CD cc300.U = 0.268—rn pin in alterate trough
+
[CD.A.CCSOO.U CD.CJ
CZ1138-Z-150-EN_midspan_ver_1-6-fire.mcd 2-7
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For uplift load EN 1993-1-3: 10.1.5.1 (4)
b

2

mm

Span B: mod.u’= |2.8 if 9hEdup=0
D -
(2-apg +b) if apEqup <0
2), 2
4~(l—u)~h (hg + b
Flexibility from web B '\'B mod.u
; in bending: 1/ Kgup = (3 ) 1/ KguB = 102.05T
 knrakd E-tg

Lateral spring K _ 1 K _ 1
stiffnes per unit u.cc150.B -~ ) u.cc300.B -~ )
length: hg hg

KeuB* o KeuB* o

D.cc150.u D.cc300.u
N

Ky.cc150.8 = 0:0064 2 pinin every trough

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

Z‘ © Span B: tg =2.0mm
Y N x_éj y:i l, q = 70968 mm*
I W, g g = 1965.91 mm°
SAREIPAN i, f.8=19.87mm

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):

4
K -L
u.cc300.B -a
Rrp.B = — Rrp.B = 32.55

4
©El g

Span B

correction factor kg and initial moment Mg, g4 acc. to table
10.1 EN 1993-1-3: 10.1.4.1

N
Ky.cc300.8 = 0-0054——

Location: Motz Ed: KR!
Ms Mo EdmB = i'|qh.Ed.u.|3| L’ KRmB = 0 s
24 1+ 0-198'Rrp.B
Stresses due to gravity load as given above:
Location A:
My.Ed.A.g = 2.09kN-m My.Ed.AB.g = 0.61kN-m
VEd.A.g = 1.97kN VEd.A.AB.g = 1.36 kN
REd.A.g = 3.92kN
Location B: Ngq= OkN
My.Ed.B.g = 0.76 kKN-m
Stresses due to uplift load as given above: Location B:

My Edp.u = 0-14kN-m

Location A:

mm

(? Lgp=57m @
A m.B— }

A | |
| B \

lateral bending moment from EN
1993-1-3: 10.1.4.1(5):

IVlfz.Ed:

Mtz Ed.m.B = ¥R.m.B'Mo.f2.Ed.m.B
Mtz Ed.m.B = 0-2N-m

ﬁa/A 57 T
; /\ Lsp _‘ 7m /\ !

17\ ;1;7 |
— 5 |

/ T N\t

Combined bending moment and support reaktion EN 1993-1-3: 6.1.11. The web rotation is prevented.

purlin: th=3.0mm supporting profile over support: sup_profile A = "ZX-1.5"

length of supp. profile:
Ls o = 600mm

check single profile:

My Ed.A.gYMO N REdAGTML My Ed.A.gTMO

08 <128

check with supporting profile:

REd.AgYML <1,25

MyRrk.A Rw.Rk.A Myrk.A T MyRk sA

Rw.Rk.A T Rw.Rk.sA

= 0.59

CZ1138-Z-150-EN_midspan_ver_1-6-fire.mcd
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Continue Location A:

Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a

single profile at support: check with supporting profile:
M N Y M N Y
y.Ed.Ag N Ed . M1 _136 <10 y.Ed.Ag N Ed . M1 _ 0.94 <10
Wyetta  Aeffa) fyb Wyetta + Wyetfsa  Aeffa ) Tyb
single profile att end of supporting profile: @

Ls.a(My.ed.Ag~ MyEdAB.g)
MLsA=MyEdAg™ M s.A=11kN-m

La ‘
single profile at end of supporting profile: tsa = 1.5mm

M N Y AN
| L.s.A| N Ed | 'M1 _072 <10 |
Wyeff.A Aeff.A fyb ‘ . . 1
T ‘ > T ‘
Bending and shear force: ‘ ’ |
Because Vgq4 < 0.5*V, gq combined action of bending moment and shear force ‘

according to EN 1993 -1-3: 6.1.10 does not need to be checked.

VEd.A.gYMO

combined_V_and_M := if < 1.0,"Not neccessary"” , "Needs to be checked" —
Vbh.Rk.A 0>

combined_V_and_M = "Not neccessary"

Location B:  purlin: tg =2.0mm @ Lgp=57m 6?

Combined bending moment due to gravity load and compression force: i
EN 1993-1-3:10.1.4.1 eqv. 10.3b A

single profile in span gravity load:

M N Y ‘
y.Ed.B.g N Ed . M1 _ 078 <10 ‘ B \
Wyeff.B Actf.B fyb tg =2.0mm

lateral bending moment: gravity load M¢, Ed 9= 0-KN-m ‘
EN 1993-1-3:101.4.1(5) " ‘ \ 1 A

single profile at connection between A and B, gravity load:

My Ed.AB.g| N Ned ) M1
Wyeff.B Actf.B fyb

= 0.63 <10

Bending and shear force:
Because Vgq4 < 0.5*V, gqg combined action of bending moment and shear force
according to EN 1993 -1-3: 6.1.10 does not need to be checked.

VEd.A.AB.gTMO
Vph.Rk.B 0-

combined_V_and_M := if{ < 1.0,"Not neccessary"” ,"Needs to be checked"]

combined_V_and_M = "Not neccessary"
Check joint between purlins:
Fork = ( |18.9 if span_B ="Z150x1.5" \-kN  Fp gic= 25.2kN Moment for joint near support A:

25.2 if span_B = "Z150x2 My.Ed.AB.g = 0.61kN-m
37.8 if span_B = "Z150x3"

joint near support A gravity load: joint near support A uplift load:

My Ed.AB.g| M2 N NEgTM2 . My Ed.AB.U| ‘TM2 N Nedvm2

CZ1138-Z-150-EN_midspan_ver_1-6-fire.mcd 4-7
24



Continue Location B:

Buckling resistance of free flange in compression (uplift load) EN 1993-1-3: 10.1.4.2: The relevant position is "m.B".

lateral bending moment: uplift load Mt EdmB = 02N-m
EN 1993-1-3:101.4.1(5) T

non-dim. slenderness

E
as defined above: Ap=m o Aq=76.95

Coefficients from table 10.2b: n; := 0.306 n,:= 0.232 ng3:=0.742 ny:=-0.279

Buckling lenght for free flangein compression EN 1993-1-3: 10.1.4.2 (3)+(6): provided that 0< Rrp <200:

I:zrp.check = "OK"

N4
n3
LizB = nl"—a’(l + M2 Rp.B ) Lf,p=118m

Relative slenderness for N _ LtzB 1 N 0771
flexural buckling of free flange: “r.fz.B-~ ; . rfzB="“
zflB *1
Reduction factor for lateral torsional buckling: According to clause 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3:
2
oap7=034 Ay 70:=04p =075 oLTB = 0-5'[1 +apr (M2~ MriTo) + B'kr.f.z.B] ¢ 7B=079
. 1 1
XLT.B = M 1 xLT.B = 0-83
2 2 2 2
OLTBtyOLTB ~PArfzB rf.zB |
Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1: A =76.95 iy.B = /Ayr_cB
2 g.rc.B
N L) — L AcffB 1 N L) o n 'E'ly.rc.B Imperfection factor o 034
r.y.FB.B( ) = o A Y cr.y.B( ) = ) relating to bucking curve b %y.FB = *:
y.B g.rc.B 1 L

dy.Fe.B(L) = 0-5'[1 + 0‘y.FB'(kr.y.FB.B('—) - 0-2) + kr.y.FB.B('—)Z]
1

oy Fe.B(L) + \/¢y.FB.B(L)2 - kr.y.FB.B(L)Z

xy.FB.g(L) = min Xy.FB.B(Lsp) = 0.55 reduction factor for span B

single profile in span uplift load:

eqv. 10.7: 1 MyEedBu N 1 NEg ) M1 N Mtz £d.m.B| M1 . T
wTB  WyeffB mi”(X LT.B’Xy.FB.B(Lsp)) AefiB ) Tyb W2 a1.8"Tyo
; = 5.70m ;
tgp = 1.5mm . Lsp L
A |
- |
ta =3mm /\ tg =2mm : ‘
1 / \ 1 1 n ] :
V . 2\
|
L; o = 600mm
Loy B
Lp=09m
A
CZ1138-Z-150-EN_midspan_ver_1-6-fire.mcd 5-7
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Posudek vaznice na R15 - krajni polel
Control of purlin Z-150 according to EN 1993-1-3 fyb (Mj

N

values for vy |ypo = 1| M1 = 1| YM2 = 1.25| f

50

u I’l’]l’l’]2

Global values: all measures in (mm)

= 750-mm| distance
trp between purlins

trp.cor = 0.5842-mm core thickness LSp = 4152.mm| span of purlin Sg = 108-mm Support width
hw.rp = 45-mm height roofplate ( )

Stresses on roof purlin

broof = 33302-mm|width Of 100f (roof)  [cCpyrfin

= 0.63-mm thickness roofplate ()

maximum kN maximum kN Compression
gravity load  |9Ed.g = 0'68'F upplift load |9Ed.u= 0'03'F force in purlin: [NEd = 0-kN
Stresses due to gravity load:
Location C:

Reaktion
My Ed.C.q = l.93-kN~m| Moment at support VEdcg = l.9l~kN| Sthseﬁggg:fe Red.cg™= 3-79'kN| force

Moment att connection Shear force att connection
My.Ed.CD.g = 0.52.kN-m| ot veen purlins (NOT VEd.CD.g = l'27'kN| between purlins (NOT support profile)
support profile)

Location D:

My Ed.D.g = 0.66-kN~m| Moment in span

Stress due to upplift load:

Location D:

M = 0.03-kN-m| Moment in span Moment att connection between
.Ed.D.u = .kN- . .
y My.Ed.CD.u = 0.09-kN-m purlins (NOT support profile)

Purlin profiles:
profile over support C Z150x1.5, Z150x2 ar Z150x3: |supp0rt_C = "2150x3"| length of profile over C:|L~ := 900-mm
profile in span D Z150x1.5, Z150x2 or Z1%0x3: |span_D = "2150x2"|

supporting profile over support location C
ZX-1.5, ZX-2, ZX-3 or NO:

Length of extra supporting

sup_profile_C := "ZX-L1.5"| profile over support C: L ¢ == 600-mm

Profile over support C:

MyRk.C = 12.79kN-m

bC =46 mm
@ Lsp = 4.15m @ tgc = 1.5mm B 1 cc=21mm Viph.Rk.C = 89-11kN
; — v Rw.Rk.c = 6-2kN
m:%
| tp=2mm /) tc=3mm Wyeff.c = 3.66 x 10*mm®
i - N/ he = 150mm
| fAL | tc=3mm lyc = 2.69x 10 mm*
T T ‘
! T\ N
M/ \ ’
Ls.c = 600mm Profile i span D: M _ 807K
bp = 46mm yrRk.D ~ = m
y Woer p = 231 x 10°mm’
6 4
hD 150 mm 'y.D =1.8x 10 mm
\_fp=2mm It p = 726.25 mm*
L N = 1. X mm
A _— l, p = 1125 x 10°mm°
CZ1138-Z-150-EN_endspan_ver_1-5-fire.mcd 1-6
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Shear stiffness of trapezoidal sheeting connected to purlin EN 1993-1-3: 10.1.1 (6)+(10):

Shear stiffness roof: (trp j3 { 3 [broof'xﬂ Courlin
X := 0.5 only one half of the Sroof = / — | -| 50 + 10- : Sroof = 2544.88 in kN
roof is accounted for mm mm Pu.rp
purlin: 7c2 7c2 2| 70
Zpurlin = | Elg—— + Glp + Elp——-025hp” | =—  Zp i = 148KN
Lsp Lsp hD

Restrained := if(sroof' kN > Zpur“n,"PurIins are laterally restrained" ,"No laterally restrain")
Restrained = "Purlins are laterally restrained"

The purlin at the connection is regarded as beeing laterally restrained in plane of the sheeting.
Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading

q.u.Bd

2 bep ap p = 27.6mm
cD

2
th'tD'[bcD +2:bepCep ~ 26D

.0. 4'|y.D .0.
Equivalent lateral load acting on free flange, due to torsion and lateral bending

(EN 1993-1-3: 10.1.4.1 (3)

k.h*q.Ed
< D KN

khu=khO-ab/h “ub=koD~ 7 — dnEduD= 9EdukhuD  9hEdup= 07~
cD

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): Cp

6-El
. 1 eff. TP46.t N-m
tension in upper flange: leff TP46.t = 125400.93-mm*.— Coct=—""—""7 Cpcit=293x 10° ==
: . m .C. . . .C. m
purlin
- 41 6-E-lotf TP46. 4N-m
compression in upper flange: leff TPag.c = 130983.88-mm"— Cpce=—"—"— Chcc=2641x10"—
: . m .C. oy .C. m
purlin
| b h d purl tp )
Rotational stiffness of connection between sheeting and purin ) rp 1
EN 1993-1-3: 10.1.5.2 (5) tg = [o 2] 15 g=077 forb<i2Smm
: mm
for uplift load pin in every trough ClOO.cclSO.u = 2_6.kN—n:]m pin in alternate trough ClOO.CC3OO.u = l.7~kN—n:]m
b := 46-mm
b ) b
mm mm
Cp.A.cc150.u = €100.cc150.u°| 700 | Ktg CD.A.cc300.u = ©100.cc300.u°| 700 | Ktg
Rotational surrness: 1
C = : o
D.cc150.u 1 . 1 Cp cc150.y = 0417 - pin in every trough
Cp.Accisou  Cp.ct
1 KN-m
Cp.cc300.u = 1 1 Cb.cc300.y = 0-274 —m pin in alternate trough
+
[CD.A.CCSOO.U CD.CJ
For uplift load b = |a if >0
mod.u.D b.D ' Gh.Ed.uD _
EN 1993-1-3: 10.1.5.1 (4) ) Bmod.u.p = 101.2mm
(2app +b) if Ay gD <0
2y, 2
: 4~(l—u )-h -(h +b ) 2
Span D: Flexibility from web D 'U'D mod.u.D mm
P in bending: 1/ KeubD = 1/ Kg.up = 102.05—
. 3 . N
Etp
1 1
Ku.cc150.0 = . Ku.cc300.D = .
hp hp
Kgubt o Kgubt o —
D.cc150.u D.cc300.u

Lateral spring

. . N N
stiffnes per unit — - _
length: P Ku.cc150.0 = 0-0064 m2 pin in every trough Ku.cc300.D = 00054 2 nin altemate trough

CZ1138-Z-150-EN_endspan_ver_1-5-fire.mcd 2-6
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Gross properties of the free flange
EN 1993-1-3: 10.1.4.1

N oy
VS

y.fl.1Z

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):

4
Ku.ccSOO.D' I-a

Span D R = 9.26

Rip.D = 2 rp.D
Bl fp

correction factor kg and initial moment Mg+, g4 @cc. to table
10.1 EN 1993-1-3: 10.1.4.1

Location: Motz Ed: KR!

mp M .:i.|q |~L2 ; _ 1_0-0141'Rrp.D
0.fzEdm.D = 5o |{*h.Edu.D]"~a “*Rm.D.2"~ +0.416-Rpy

Stresses due to gravity load as given above:

Location C: Location D:

My Ed.cg = L93KN-m My gqop g = 0.52kN-m
Vedcg=191kN  Vggopg= 1.27kN
Red.c.g = 379kN

My Ed.D.g = 0-66kN-m

Location D:
My.Ed.D.u = 0.03kN-m

Stresses due to uplift load as given above:

Location C:

Span D: tp =2.0mm

4
|, f.0 = 70968 mm

3
W, g p = 1965.91 mm
iz.ﬂ.D = 19.87 mm

Lp=42m D

C

A
=

lateral bending moment from EN
1993-1-3: 10.1.4.1(5):

IVlfz.Ed:

Mtz Ed.m.D = KRom.D.2"M0.f2.Ed.m.D
MfzEd.mp = 03Nm

=4.15m

Lsp

Combined bending moment and support reaktion EN 1993-1-3: 6.1.11. The web rotation is prevented.

purlin: t~ = 3.0mm supporting profile over support: sup_profile_C = "ZX-1.5" length of supp. profile: L ~=600mm

check single profile: check with supporting profile:
M : R . M . R .
.Ed.C.g"YMO Ed.C.gYM1 .Ed.C.g"YMO Ed.C.gYM1
y=£Lg W . g ) 076 <1,25 y=CL9 4 _os7 <1
MyRrk.C Rw.Rk.C Myrk.c * Myrksc  Rw.Rk.C * Rw.RksC
Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a
single profile at support: check with supporting profile:
M N M N
.Ed.C. Ed | YM1 .Ed.C. Ed | YTM1
Y04 2 _126 <10 y=_8 —= _ 087 <1,0
Wyeftc  Aefic) Tyb Wyefr.c + Wyeftsc  Aeffc) Tyb

single profile att end of supporting profile:
Ls.c'(My.ed.c.g - My.Ed.CD.g)
Lc

Misc=MyEdcg-

single profile at end of supporting profile:
[|'V'|_.s.c| Ned ) M1

+
Aeff.C fyb

=064 <1,0
Wyeff.C

Bending and shear force:

Because Vgq < 0.5*V rg cOombined action of bending moment and shear force

according to EN 1993 -1-3: 6.1.10 does not need to be checked.
\Y -y

combined_V_and_M := if _EdCgTMO
Vph.Rk.c'0-5

combined_V_and_M = "Not neccessary"

CZ1138-Z-150-EN_endspan_ver_1-5-fire.mcd
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Location D: purlin: tp = 2.0mm

Combined bending moment due to gravity load and @ Lsp = 4.15m @ C 15
compression force: | | sC = -2 Mm
EN 1993-1-3:10.1.4.1 eqv. 10.3b 1 GC —

lateral bending moment: gravity load Mg, Ed.g = O-KN-m A

EN 1993-1-3:101.4.1(5) =6d ; tp = 2mm /\ | tc=3mm
single profile in span gravity load: | : My i

- d
M N Y ‘ | \
[ yEdDg = Neg j ML e g NU

W, A f
yeff.D effD ) 'yb L, o= 600mm
single profile at connection between A and B, gravity load:
p—p—Le=900mm
IMyEdcpg  Ned ) *m1
+ . = 0.54 <10
Wyeff.D Aetf.D fyb
Bending and shear force:
Because Vgq4 < 0.5*V} rq combined action of bending moment and shear force according to EN 1993 -1-3: 6.1.10 does not need to be checked.
combined_V_and_M = "Not neccessary"
Check joint between purlins:
Fork = ( |18.9 if span_D ="Z150x1.5" \-kN Fp g = 25.2kN
25.2 if span_D = "Z150x2" -
joint near support C:
37.8 if span_D = "Z150x3"
max(|My eq.cp.g| - [My.Ed.cD.d| ) M2 N NEdTM2 0.09
4-Fy Ri0-075-m 4Fyrk <10

Buckling resistance of free flange in compression (uplift load) EN 1993-1-3: 10.1.4.2: The relevant position is "m.D".

lateral bending moment: uplift load = . non-dim. slenderness E
9 p M¢; Ed.m.Dp = 0-3N-m L= /— Joq = 76.95
yb

EN 1993-1-3:10.1.4.1(5) as defined above:
Coefficients from table 10.2b:  n;:= 0515 mn,:=126 ng3:=0868 mny:=-0.242

Buckling lenght for free flangein compression . Ny
EN 1993-1-3: 10.1.4.2 (3)+(6): provided that 0< Rrp <200: Rrp.check = "OK" $7D = nl"— .(1 + ‘12'Rrp D 3) sz D= 1.23m
Relative slenderness for N _ Ltz.D 1 N _ 0.807
flexural buckling of free flange: rfzD .k rfzD~ ¥
zflD M
Reduction factor for lateral torsional buckling: According to clause 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3:
2
ap7:=034 Ay 79=04p =075 TD= 0-5'(1 + O‘LT'(kr.f.z.D - kr.LT.O) + B'xr.f.z.D—‘ ¢ 7.p =081
. 1 1 |
XLT.D = min ,1, S |[LTD= 0.81 in — y.rc.D .y = 76.95

2 2
OLT.D +\/¢LT.D ~Brfzp  MrfzD

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1: Imperfection factor o 034
relating to bucking curve b *y.FB = *-

Ag.rc.D

2
A 1 E-l
L effD 1 .rc.D @ =42m @
AryrFe.DL) = P /A o Nery.p(D) = Z ‘ Ssp !
1 1
y.D g.rc.D *1 L | ¢
m.D—
= ? | y D A
dyFB.D(L) = 0-5'(1 +aypg (Mryre.o( - 02) + Ay e p(l) W | ! = 1
XyFBD(L) = min L ,l | ‘ |

2 2
dy.Fe.D(L) + \/¢y.FB.D(L) ~ My Fe.0(b Xy.FB.D(Lsp) = 0.74 reduction factor for span D

single profile in span uplift load:
eqv. 10.7 1 MyEdpu N 1 Neg | Ym1 N Mtz £d mp| *M1
wro Wyefio  Min(x 1o tyre.D(lsp) AeffD) Ty Wz 1.0 fyb

= 0.04 <10

CZ1138-Z-150-EN_endspan_ver_1-5-fire.mcd
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Posudek wvaznice - vnit¥ni pole

Control of purlin Z-150 accordin

values for vy |ypo = 1.0| YM1 = 1.0|

fy

Ymz = 125)

Global values: all measures in (mm)

g to EN 1993-1-3 N := newton kN := 1000-N fo _[30) N
- \420) 2

= 750-mm| distance

tp = 0.62-mm thickness roofplate () Broof = 33302'mm|w'dth Of 100f ( roor) CCourlin *
trp.cor = 0.5842-mm core thickness |_Sp = 5700-mm| span of purlin 5= 108-mm
hw.rp = 45-mm height roofplate ( )

Stresses on roof purlin

maximum q 196 kN
gravity load Edg~ — m

Stresses due to upplift load:

Location B:

My Ed.AB.U = 0-23~kN~m|

Stresses due to gravity load:

Location A:

support profile
Location B: pport p )

My Ed.B.u = O.3-kN~m| Moment in span

Moment att connection
between purlins (NOT
support profile)

Moment att connection .
My Ed.AB.g = L.75-kKN-m| potween purlins (NOT VEJAABg = 3.9~kN| Shear force att connection between

between purlins

Support width

maximum kN Compression
upplift load ~ |9Ed.u*= 107~ force in purlin: [NEd = 5kN

My.Ed.A.g = 6~kN~m| Moment at support VEd.A.g = 5.66~kN| Shear force REd.A.g =

Reaktion

11.27-kN|force

at support

purlins (NOT support profi

My Ed.B.g = 2.18-kN~m| Moment in span

le)

Purlin profiles:
profile over support A Z150x1.5, Z150x2

profile in span B Z150x1.5, Z150x2 or Z15

supporting profile over support location A

br Z150x3: |support_A := "Z150x3" | length of profile over A:

0x3: lspan_B := "Z150x2" |

Lenght of extra supporting

LA = 900-mm

ZX-1.5, ZX-2, ZX-3 or NO: [sup_profile_A = "ZX-15"| profile over support A: Ls.A = 600-mm
top=1.5mm @ LSp =570m
— ] |
th = 3mm - \
— tg =2mm
nm
La = 900 mm
C1138 Z-150-EN_midspan_ver_1-6.mcd 1-7
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Profile over support A: Profile i span B: Myrk.B = 807 KN-m
by = 46mm MyRk.A = 12.79kN-m bg = 46mm Vi RKB = 47-57KkN

o ’ ca=21mm Vp, Rk A = 89.11 kN o ’ cg = 18mm i s
@ @ Wyeff.B =231x 10" mm

Ry RKA = 51.679kN

6 4
Wyefr A = 366 x 10*mm’® ly,g = 1.8 10°mm

ha = 150mm hg = 150mm A
LtA =3mm 'yA — 269 x 108 mm® \ tg =2mm It g =726.25mm
AN ' AN g = 1125 x 10°mm®
Shear stiffness of trapezoidal sheeting connected to purlin EN 1993-1-3: 10.1.1 (6)+(10):
i . 3 3
Shear stiffness roof: trp broof X CChurlin _
X := 0.5 onlyone half of the Sroof = || — | -| 50 + 10 . Sroof = 248452 in kN
roof is accounted for mm mm hW_rp
. 2 2
purlin: ) b b 2| 70
Zpurlin = E~I®~—2 + Gl + E~IZ~—2~O.25~hB — Zpurlin = 740kN
Lsp Lsp hg
Restrained := if(sroof' kN > Zpur“n,"PurIins are laterally restrained” ,"No laterally restrain")
The purlin at the connection is regarded as Restrained = "Purlins are laterally restrained"
beeing laterally restrained in plane of the sheeting.
Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading
q.u.bd ap g = 27.6mm Equivalent lateral load acting on free flange,

due to torsion and lateral bending
2 , B (EN 1993-1-3: 10.1.4.1 (3)
hep'tg'| bep™ + 2:bcpCep — 2:CcB

h a
cB b.B
Kn.0.B = n khuB = kh.0.B~ 7 hEduB = 9EdukhuB
y.B cB
*
K-h*q.Ed Kno.B = 0.139 ek
k.h.u=k.h.0—a.b/h 9h.Ed.uB =~

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): Cp

6-E-I
L 1 eff. TP46.t N-m
tension in upper flange: leff TP46.t = 125400.93-mm*.— Coct=—""—""7 Cpci=211x 10°——
m Courlin m
_ _ s 1 6-E-leff TP46.C 5 N-n
compression in upper flange: loff TP46 ¢ = 130983.88-mm™-— Cbge=—"T—""7" Cpcc=2201x10"—
m CCourlin m
| b h d purl tp )
Rotational stiffness of connection between sheeting and purin ) rp 1
EN 1993-1-3: 10.1.5.2 (5) kg = [o =) 1 Kg=0752 forb<izSmm
: mm
for uplift load pin in every trough Cqg cc150.u = 2.6~M pin in alternate trough  Cq(9 c300.u = 1.7~M
. . m . . m
b := 46-mm b2
mm kN-m
Cp.Acc150.u = €100.cc150.u| 7o | ‘Kig CD.Acc150.u = 04—
100 m
b )2
mm kN-m
D.A.cc300.u = ©100.0c300.u| 700 kg CD.A.cc300.u = 0-3 T
Rotational stiffness: 1
C = KN-m . .
D.cc150.u 1 1 CD cc150.u = 0-413—— pin in every trough
+ : ' m
[CD.A.CCBO.U CD.CJ
1 KN-m . .
Cb.cc300.u = 1 ] CD cc300.U = 0.27—rn pin in alterate trough
+
[CD.A.CCSOO.U CD.CJ
C1138 Z-150-EN_midspan_ver_1-6.mcd 2-7
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For uplift load EN 1993-1-3: 10.1.5.1 (4)
b

2

mm

Span B: mod.u’= |2.8 if 9hEdup=0
D -
(2-apg +b) if apEqup <0
2), 2
4-(1-0).h (hg + b
Flexibility from web B '\'B mod.u
i in bending: 1/Kg,p= (3 ) 1/Kgyp= 12.246T
) fkn*aEd E-tg

Lateral spring K _ 1 K _ 1
stiffnes per unit u.cc150.B -~ ) u.cc300.B -~ )
length: hg hg

KeuB* o KeuB* o

D.cc150.u D.cc300.u
N

Ky.cc150.8 = 0-0150 2 pinin every trough

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

Z‘ © Span B: tg =2.0mm
Y N x_éj y:i l, q = 70968 mm*
I W, g g = 1965.91 mm°
SAREIPAN i, f.8=19.87mm

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):

4
K -L
u.cc300.B -a
Rrp.B = Rrp.B =7.61

4
©El g

Span B

correction factor kg and initial moment Mg, g4 acc. to table
10.1 EN 1993-1-3: 10.1.4.1

N
Ky.cc300.8 = 0:0105——

Location: Motz Ed: KR!
Ms Mo EdmB = i'|qh.Ed.u.|3| L’ KRmB = 0 s
24 1+0.198Rpy g
Stresses due to gravity load as given above:
Location A:
MyEdAg=8KN'm  Mypqagg=175KN'm
VEgAg= 5:66kN VEdAABg = 39KkN
Regag= 11.27kN
Location B: Ngq= 5kN
My Ed.B.g = 2-18kN-m
Stresses due to uplift load as given above: Location B:

My Ed.B.y = 0-3kN-m

Location A:

mm

(? Lgp=57m @
A m.B— }

A | |
| B \

lateral bending moment from EN
1993-1-3: 10.1.4.1(5):

IVlfz.Ed:

Mtz Ed.m.B = ¥R.m.B'Mo.f2.Ed.m.B
Mfz Ed.mp = 234N-m

ﬁa/A 57 T
; /\ Lsp _‘ 7m /\ !

17\ ;1;7 |
— 5 |

/ T N\t

Combined bending moment and support reaktion EN 1993-1-3: 6.1.11. The web rotation is prevented.

purlin: th=3.0mm supporting profile over support: sup_profile A = "ZX-1.5"

length of supp. profile:
Lg o = 600mm

check single profile:

My Ed.A.gYMO N REd.AgYML My Ed.A.gTMO

=069 <125

check with supporting profile:

REd.AgYML <1,25

MyRrk.A Rw.Rk.A Myrk.A T MyRk sA

Rw.Rk.A T Rw.Rk.sA

= 0.49

C1138 Z-150-EN_midspan_ver_1-6.mcd
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Continue Location A:

Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a

single profile at support:
[My.Ed.A.g N NEgg j M1

Wyeff.A Actf.A fyb

single profile att end of supporting profile:

=049 <10

check with supporting profile:

Ls.a(MyEdAg~ MyEdABg)

M| ca=M -
LsA- Ed.A.
Yy g La

single profile at end of supporting profile:
[|ML.S.A| N NEgg j ™ML

Wyeff.A Actf.A

Bending and shear force:

Because Vgq4 < 0.5*V, gq combined action of bending moment and shear force
according to EN 1993 -1-3: 6.1.10 does not need to be checked.

Vv -y
combined_V_and_M := if _EdAgTMO
Vbh.Rk.A0D

combined_V_and_M = "Not neccessary"

Location B: purlin: tg =2.0mm

Combined bending moment due to gravity load and compression force: i

< 1.0, "Not neccessary" , "Needs to be checked"]

[ MyedAg  Med jjm o 10
Wyetta + Wyetfsa  Aeffa ) Tyb
oy
M| g A = 3:2kN:m | Ls.A = 600mm
top=1.5mm
A
RO
| |
s L = 900mm

@ Lgp=57m

EN 1993-1-3:10.1.4.1 eqv. 10.3b

lateral bending moment: gravity load Mfz.Ed.g = 0-kKN-m

EN 1993-1-3:101.4.1(5)

single profile in span gravity load:

M N Y
y.Ed.B.g N Ed . M1 _ 031 <10
Wyeff.B Actf.B fyb

A
EAN
B

tB =2.0mm

single profile at connection between A and B, gravity load:

M N Y
[| y.Ed.AB.g| N Ed j M1 0.25 <10

Wyeff.B Actf.B fyb

Bending and shear force:

Because Vgq4 < 0.5*V, gqg combined action of bending moment and shear force
according to EN 1993 -1-3: 6.1.10 does not need to be checked.

VEd.A.AB.gTMO
Vph.Rk.B 0-

combined_V_and_M := if[

combined_V_and_M = "Not neccessary"

Check joint between purlins:
Fo Rk = ( | 189 if span_B = "Z150x1.5" \-kN

25.2 if span_B = "Z150x2"
37.8 if span_B = "Z150x3"

Fp Rk = 25:2kN

< 1.0,"Not neccessary" , "Needs to be checked"]

My Ed AB.g = 175kN-m

Moment for joint near support A:

joint near support A gravity load:

My Ed.AB.g| M2 N Nedvm2

=0.35 <10

joint near support A uplift load:

NEgTM2
4Fb.Rk

My Ed.AB.U| ‘TM2 N
4-Fp pic0.075:m

0.1

<10

C1138 Z-150-EN_midspan_ver_1-6.mcd
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Continue Location B:

Buckling resistance of free flange in compression (uplift load) EN 1993-1-3: 10.1.4.2: The relevant position is "m.B".

lateral bending moment: uplift load Mt Ed.m.B = 234N-m
EN 1993-1-3:101.4.1(5) T

non-dim. slenderness

E
as defined above: Ap=m o Aq=76.95

Coefficients from table 10.2b: n; := 0.306 n,:= 0.232 ng3:=0.742 ny:=-0.279

Buckling lenght for free flangein compression EN 1993-1-3: 10.1.4.2 (3)+(6): provided that 0< Rrp <200:

I:zrp.check = "OK"

N4
n3
LizB = nl"—a’(l + M2 Rp.B ) Lf,p=143m

Relative slenderness for N _ LtzB 1 N _ 0.934
flexural buckling of free flange: “r.fz.B-~ ; . rfzB="“
zflB *1
Reduction factor for lateral torsional buckling: According to clause 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3:
2
oap7=034 Ay 70:=04p =075 oLTB = 0-5'[1 +apr (M2~ MriTo) + B'kr.f.z.B] ¢ 7B =092
. 1 1
XLT.B = M 1 xLT.B =074
2 2 2 2
OLTBtOLTB ~PArizB rfz.B |
Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1: A =76.95 iy.B = /Ayr_cB
2 g.rc.B
N L) — L AcffB 1 N L) o n 'E'ly.rc.B Imperfection factor o 034
r.y.FB.B( ) = o A Y cr.y.B( ) = ) relating to bucking curve b %y.FB = *:
y.B g.rc.B 1 L

2
dy.Fe.B(L) = 0-5'[1 + 0‘y.FB'(kr.y.FB.B('—) - 0-2) + kr.y.FB.B('—)]
1
2 2’
oy Fe.B(L) + \/¢y.FB.B(L) = *ryrF.BL
single profile in span uplift load:
eqv. 10.7 1 MygdBu N 1 NEg | YM1 N Mtz £d.m.B| M1
wTB  WyeffB min(XLT.B’Xy.FB.B(Lsp)) AefiB ) Tyb W2 a1.8"Tyo

xy.FB.g(L) = min Xy.FB.B(Lsp) = 0.55 reduction factor for span B

=015 <10

D oo ©
tsp = 1.5mm i LSP |
A |

|
\

tA:Smm /\

oL
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|Posudek vaznice - krajni polel

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

values for vy |ypo = 1.0|

Yme = 10| vz = 125

Global values: all measures in (mm)

fi= 32302~mm|width of r0of ( 1oqf)

span of purlin

fyb 350\ N
f, ) \420) 2

u

CCourlin *

= 750-mm| distance

tp = 0.63-mm thickness roofplate () Broo

trp.cor = 0.5842-mm core thickness |_Sp = 4152-mm
hw.rp = 45-mm height roofplate ( )

Stresses on roof purlin

maximum kN maximum

gravity load ~ |9Ed.g = 1-96

m

Stresses due to gravity load:

Location C:

My Ed.C.g = 556 kN~m| Moment at support

Moment att connection
My Ed.cD.g = 1-49KN-M| hetveen purlins (NOT

upplift load |9Ed.u= 10—

VEd.cg = 551kN|

Shear force
at support

VEd.cD.g = 364KN|

support profile)

Location D:

Stress due to upplift load:

Location D:

Purlin profiles:

profile over support C Z150x1.5, Z150x2

My Ed.D.y = 0.95-kN-m| Moment in span

My Ed.D.g = 1.90-kN~m| Moment in span

between purl

S5 = 108-mm Support widt

ins

h

Compression
force in purlin: Ngg:= 5-kN

force

REd.C.g = 10.9LKN|

Shear force att connection
between purlins (NOT support profile)

Moment att connection between

My.Ed.CD.u = 0.26-kN-m purlins (NOT support profile)

Reaktion

profile in span D Z150x1.5, Z150x2 or Z[150x3: |span_D = "2150x2"|

supporting profile over support location ¢

ZX-1.5, ZX-2 , ZX-3 or NO:

@ Lgp = 4.15m

~

A

sup_profile_C :="

ZX-1.5"|

or Z150x3: |support_C := "Z150x3" | length of profile over C:|L~ := 900-mm

Length of extra supporting
profile over support C: L ¢ := 600-mm

Profile over support C:

bC =46 mm
@ tsC =1.5mm o ’ 3 Cc= 21mm
v R 6
mz%
) tc =3mm
% | hc = 150mm
A+ \} LtC:Smm
T \ N
Ls.c = 600mm Profile i span D:
bD = 46mm
LC = 900mm

CZ1138 Z-150-EN_endspan_ver_1-5.mcd
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150 mm

o ﬂ@ Cp = 18mm

QD =2mm

MyRk.C = 12.79kN-m
Vpn RKC = 89.11kN
Ry RKC = 51.68kN

Wy, = 3.66 x 10°mm’

lyc = 2.69x 10°mm*

MyRk D = 8.07kN-m
VphRKD = 47-57kN

4 3
Wyeff.D =2.31x 10 mm
lyp = 18 x 10°mm*

IT p = 726.25mm*
l, p = 1125 x 10°mm°



Shear stiffness of trapezoidal sheeting connected to purlin EN 1993-1-3: 10.1.1 (6)+(10):

Shear stiffness roof: t, 3 8 broof X ) | purlin
X:=05 onlyonehalfofthe S o= || —= | |50+ 10 L Sroof = 2523.36  in kN
roof is accounted for mm mm fw.rp
: 2 2
purlin: ) 70
Zpurlin = | Elg = + Ghp + Elp——-0.25hp? == Zp i = 1233KkN
Lsp Lsp hp

Restrained := if(sroof' kN > Zpur“n,"PurIins are laterally restrained" ,"No laterally restrain")

Restrained = "Purlins are laterally restrained"

The purlin at the connection is regarded as beeing laterally restrained in plane of the sheeting.
Lateral coefficient EN 1993-1-3: 10.1.4.1 (4): for uplift loading

q.u.Bd

bCD ap p = 27.6mm
cD

th'tD'[bcD + 2:bepCep — 2:Cep

.0. 4'|y.D .0.
Equivalent lateral load acting on free flange, due to torsion and lateral bending

(EN 1993-1-3: 10.1.4.1 (3)

a
- b.D kN
khu=khO-ab/h  “ub=kop~ 7 - dhEduD = 9EdukhuD  9hEduD =005

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): Cp

6-E-I
tension in upper flange: loff TP46.1 = 125400.93~mm4~i Cbci= — eff.TP46t Cpct=211x 1O‘LSM
m CCourlin m
- 41 6-Eloff TPa6.c 5 N-m
compression in upper flange: leff TPag.c = 130983.88-mm"— Cpce=—"—"— Chcc=2201x10"—
m CCourlin m

kt.g =0.77 forb<125mm

15
Rotational stiffness of connection between sheeting and purin _ trp 1
EN 1993-1-3: 10.1.5.2 (5) tg -~ '

0.75)  mtS
for uplift load pin in every trough C100.cc150 u = 2_6.M pin in alternate trough C100.cc300 u = ]__7.M
. . 0 . . 0
b := 46-mm b \2 b \2
mm mm
Cp.A.cc150.u = €100.cc150.u°| 700 | Ktg CD.A.cc300.u = ©100.cc300.u°| 700 | Ktg
Rotational strmness: 1
Cp.cc150.u = 1 1 Cp ccl50.y = 0-423 KN-m pin in every trough
+ : : m
Cp.Acci50u  Cp.ct
. 1 KN- | )
CD.CC300.U = 1 1 CD cc300u = =0.2771—— 0 pin in alternate troug
+
[CD.A.CCSOO.U CD.CJ
For uplift load b = |a if >0
mod.u.D b.D ' dhEd.uD _
EN 1993-1-3: 10.1.5.1 (4) ) Bmod.u.p = 101.2mm
(2app +b) if Ay gD <0
2}, 2
: 4~(l—u )-h -(h +b ) 2
Span D: Flexibility from web D 'U'D mod.u.D mm
P i being: 1/Kg p = ; L/Kgyp = 12246~ =
E-tp
1 1
Ku.cc150.0 = . Ku.cc300.D = .
hp hp
Kgubt o Kgubt o —
D.cc150.u D.cc300.u
Lateral spring N N
tiff it
E:’]gr:ﬁs per uni Ku ccl150.D ~ = 0.0153— mm2 pm in every trough Ku cc300.D — = 0.0107— mm2 nin alternate tl’OUgh
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Gross properties of the free flange 7
EN 1993-1-3: 10.1.4.1

N oy
VS

y.fl.1Z

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):

Ku.cc300.D° I-a4
Rrp.D = Rrp.D =219
Bl fp
correction factor kg and initial moment Mg+, g4 @cc. to table
10.1 EN 1993-1-3: 10.1.4.1

Span D

Location: Motz Ed: KR!

mp M .:i.|q |~L2 ; _ 1_0-0141'Rrp.D
0.fzEdm.D = 5o |{*h.Edu.D]"~a “*Rm.D.2"~ +0.416-Rpy

Stresses due to gravity load as given above:

Location C: Location D:

My Ed.c.g = 5-56kN-m My £q cp g = 149kN-m
Vedcg=551kN  Vggopg= 364kN
Rgd.c.g = 10.91kN

My EdD.g = LOKN-m

Location D:
My.Ed.D.u = 0.95kN-m

Stresses due to uplift load as given above:

Location C:

Span D: tp =2.0mm

4
|, f.0 = 70968 mm

3
W, g p = 1965.91 mm
iz.ﬂ.D = 19.87 mm

@ Lp=42m (D

C

A
=

lateral bending moment from EN
1993-1-3: 10.1.4.1(5):

IVlfz.Ed:

Mtz Ed.m.D = KRom.D.2"M0.f2.Ed.m.D
Mtz Ed.m.D = 29-4N-m

Lgp = 4.15m

Combined bending moment and support reaktion EN 1993-1-3: 6.1.11. The web rotation is prevented.

purlin: t~ = 3.0mm supporting profile over support: sup_profile_C = "ZX-1.5" length of supp. profile: L ~=600mm

check single profile: check with supporting profile:
M . R : M : R .
.Ed.C.g"YMO Ed.C.gYM1 .Ed.C.g"YMO Ed.C.gYM1
y=£Lg W . g N 065 <125 y=CL9 d _o046 1
MyRrk.C Rw.Rk.C Myrk.c * Myrksc  Rw.Rk.C * Rw.RksC
Combined bending moment and compression force: EN 1993-1-3:10.1.4.1 eqv. 10.3a
single profile at support: check with supporting profile:
M N M N
.Ed.C. Ed | YM1 .Ed.C. Ed | YTM1
Y04 2 _045 <10 y=C>9 2 032 <1,0
Wyeftc  Aefic) Tyb Wyefr.c + Wyeftsc  Aeffc) Tyb

single profile att end of supporting profile:
Ls.c'(My.ed.c.g - My.Ed.CD.g)

Misc=MyEdcg-

Lc
single profile at end of supporting profile:
M N Y
| L.s.C| N Ed M1 024 <10
Wyeff.C Aeff.C fyb

Bending and shear force:

Because Vgq < 0.5*V rg cOombined action of bending moment and shear force

according to EN 1993 -1-3: 6.1.10 does not need to be checked.

M| s = 2.85kN-m

Ls.C = 600mm ;
tsc = 1.5mm (

'
I
\\%

>

. [ VEd.c.gYMO } . }
combined_V_and_M := iff —————— < 1.0, "Not neccessary" , "Needs to be checked L~ = 900 mm
Viph.Rk.c'05 tc = 3mm >
combined_V_and_M = "Not neccessary"
CZ1138 Z-150-EN_endspan_ver_1-5.mcd 3-6
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Location D: purlin: tp = 2.0mm

Combined bending moment due to gravity load and @ Lsp = 4.15m @ C 15
compression force: | | sC = -2 Mm
EN 1993-1-3:10.1.4.1 eqv. 10.3b 1 GC —

lateral bending moment: gravity load Mg, Ed.g = O-KN-m A

EN 1993-1-3:101.4.1(5) =6d ; tp = 2mm /\ | tc=3mm
single profile in span gravity load: | : My i

- d
M N Y ‘ | \
[ yEdDg = Neg j ML o g NU

W, A f
yeff.D effD ) 'yb L, o= 600mm
single profile at connection between A and B, gravity load:
p—p—Le=900mm
IMyEdcpg  Ned ) *m1
+ . =0.22 <10
Wyeff.D Aetf.D fyb
Bending and shear force:
Because Vgq4 < 0.5*V} rq combined action of bending moment and shear force according to EN 1993 -1-3: 6.1.10 does not need to be checked.
combined_V_and_M = "Not neccessary"
Check joint between purlins:
Fork = ( |18.9 if span_D ="Z150x1.5" \-kN Fp g = 25.2kN
25.2 if span_D = "Z150x2" —
joint near support C:
37.8 if span_D = "Z150x3"
max(|My eq.cp.g| - [My.Ed.cD.d| ) M2 N NEdTM2 031
4-Fy Ri0-075-m 4Fyrk <10

Buckling resistance of free flange in compression (uplift load) EN 1993-1-3: 10.1.4.2: The relevant position is "m.D".

lateral bending moment: uplift load = . non-dim. slenderness E
9 p Mt; Ed.m.D = 294N'm L= /— Joq = 76.95
yb

EN 1993-1-3:10.1.4.1(5) as defined above:
Coefficients from table 10.2b:  n;:= 0515 mn,:=126 ng3:=0868 mny:=-0.242

Buckling lenght for free flangein compression . Ny
EN 1993-1-3: 10.1.4.2 (3)+(6): provided that 0< Rrp <200: Rrp.check = "OK" $7D = nl"— .(1 + ‘12'Rrp D 3) sz D= 1.58m
Relative slenderness for N _ Ltz.D 1 N 1034
flexural buckling of free flange: rfzD .k rfzD~ ~
zflD M
Reduction factor for lateral torsional buckling: According to clause 10.1.4.2 (1): use values given in EN 1993-1-1: 6.3.2.3:
2
ap7:=034 Ay 79=04p =075 TD= 0-5'(1 + O‘LT'(kr.f.z.D - kr.LT.O) + B'xr.f.z.D—‘ ¢ 7p=101
. 1 1 |
XLT.D = min ,1, S |[LTD= 0.68 in — y.rc.D .y = 76.95

2 2
OLT.D +\/¢LT.D ~Brfzp  MrfzD

Reduction factor for flexural buckling: According to EN 1993-1-1: 6.3.1: Imperfection factor o 034
relating to bucking curve b *y.FB = *-

Ag.rc.D

2
A 1 E-l
L effD 1 .rc.D @ =42m @
AryrFe.DL) = P /A o Nery.p(D) = Z ‘ Ssp !
1 1
y.D g.rc.D *1 L | ¢
m.D—
= ? | y D A
dyFB.D(L) = 0-5'(1 +aypg (Mryre.o( - 02) + Ay e p(l) W | ! = 1
XyFBD(L) = min L ,l | ‘ |

2 2
dy.Fe.D(L) + \/¢y.FB.D(L) ~ My Fe.0(b Xy.FB.D(Lsp) = 0.74 reduction factor for span D

single profile in span uplift load:
equ. 10.7: 1 MyEdpu N 1 Neg | Ym1 N Mtz £d mp| *M1
wro Wyefio  Min(x 1o tyre.D(lsp) AeffD) Ty Wz 1.0 fyb

=0.27 <10
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Posudek stabilizace wvaznice
Bracing of Z-roof purlin

roofslope := "6"| degrees Loading width frame: |L;,, := 5.8-m|  rigde flashing is mounted |rigdge_flashing := "NO"

YES or NO:
|type_of_ha|| = S| S for S-Hall, P for P-hall b1 = |byoof if type_of hall ="s" broof = 32:30m
Proof2 if type_of_hall = "P"
kN ity load ‘ KN
9Ed.g = l'%F gravity load  dgq g slope = Cos(aroof)'qu_g 9Ed.g.slope = 1.95F

Lateral coefficient q.Ed

EN 1993-1-3: 10.1.4.1 (4): from above: ky g p = 0.139

ﬁO—Cﬁ If the forces due to lateral and
torsional bending is acting positive
for gravity load: Kn. 9.D = Kno0.D L?Jresltc:)r)ifgpreor?;,ﬁl; r\1NI” be reduced

N k.h*q.Ed
k.h=Kk.h.0 from roof: Ry = Si”(o‘roof)'qu.g'Llw
Rq = 1.13kN
from profil: R = dgd.g.slopeKn.g.D Liw
Ry = 1.57kN
adjusted value . 1
from profile: Rpa= |Ro If apgof < atan(ﬁj
. 1
Rp.a=1.57kN 05:Ry if oppof> atan(ﬁ)
Rhor=R1 - Roa Rhor = —0-44kN
b ‘R
Force acting in the roof plane for one half of the building: P, ¢ := _roof 1 Thor Proof = —9-4 kN

2:CCpyrlin

Shear resistance of screws 3.33 6.24
Fag sRd= " kN Fgg rg=27kN Fg3 srq:=— kN Fg3 srq=50kN

T™M2 T™M2
Overlap screw for use in ridge connection (& 4.8)
. . N
dogcr == 4.8mm tridgeplate = 05-mm ultimate strength rigdge plate: fu.rp = 330.—2
mm

) tridgeplate ] (O‘oscr'fu.rp'doscr'tridgeplate)
%oser = 3.2 T d %oser = 1033 Foger pRd1 = y Foscr bRd1 = 0654 kN
oscr M2

FOSCI’_de = min(Foscr_del, F48_5Rd) FOSCI’_de = 0.654 kN Bearing resistance .
plate to plate or shear capacity of screw

Plate screw for use in fastening of roofbrace to purlin (& 6.3)
dgscr = 6-:3mm dWgger == 14mm Tickness of support tg=tc t;=3.0mm

thickness of
brace:

=32 o =1561 agi=ifla>21,21,a) ag=1561 ap=-——"|—=-1l+0a; op=102
dgscr 25-1 (t

og = if(t < 1mm,al,2.l) ag=21  agq= {M[E - 1) + alJ Opyq = 1.92

t:=15-mm

25-1 \t 49
o =(aq ift=t o =1.92 (O‘dscrEN'fu'ddscr't) N
dscrEN 1 1 dscrEN Fdscr_deEN = fu = 420—2
ap if t;>25tA t<Llmm M2 mm
. Bearing resistance
I:dscr_de = m'n(F6.3_st’ I:dscr_deEN) I:dscr_de = 5.0kN plate to support or max. shear in screw
CZ1138 Z-150-EN_endspan_ver_1-5.mcd 5-6
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Platescrew for connection roofplate to purlin (£36.3)
dgscr = 6-3mm AdWgser = 19mm Tickness of support tg=tc t;=30mm

thickness of
roofplate

a =32 0 =0974 ap:=ifla>21,21,a) ag=0974 ap=-——L|—=-1l+0ay 0p=4077
dgscr 25-1 (t

Oy — O t
. ( q 1) 1
=0.974 O‘qq = {—(— - lj + ozlJ oy = 0.974

U=ty cor

0q = if(t < lmm,al,Z.l) o

q 25-1 \t qa
OgsoreN = [ |21 T t=1 OgscrEN = 0-974
aq if tl >25tAt<1l-mm (adscrEN'fu_tp'ddscr't)
F = -5
. platesc.bRd
2.1 if = 25t A t>1mm YM2
F = 5.59kN
agq If t<ty Aty <25t platesc.bRd
Fdscr bRd = min(F6.3_st’Fdscr_deEN’Fplatesc.de) Fascr brd = 4-99kN & roof = 6eg
LWridge = | Ly If rigdge_flashing = "YES" A P,gq¢> 0 rigdge_flashing = "NO" LWridge _om

0-m otherwise

Part of force in plane of roof which is taken by ridge flashing:
(If force is compression no rigdge flashing is in account)

resistance of overlap screw: Foscr bRd = 0-654kN

LWridge Foscr bRd
300-mm

PRd.ridge = PRd.ridge = OkN ‘

= p——
o —
-y

~9.4 kN ‘

Proof =
Number of braces needed for each half of the roof:

Design resistance for one brace 38x1.5 mm fastened with platescrew (& 6.3): Fascr bRd = 4-99kN

P — P ri P ~ Pag ri
Npg = if| ceil | roof| Rd ridge <0,1,ceil | roof| Rd.ridge Number of bra Aroof = 6 deg
F F \
dscr_bRd dscr_bRd
If using C-profile: /

Plate screw for use in fastening of
roofplate towards C-profile (& 4.8)

dyscr := 4-8mm  dw e == 14mm Tickness of support tq := 2.0-mm thickness of fet
roofplate: = ‘rp.cor

,[ t ] - 21— ay) (t
o= 3.2 o=1116 oaq:=ifla>21,21,0)0q=1.116 ( 1 1
1 bt 1 = —
ddSCf ( ) (12 : 551 " 1|+ (Xl 12 2.706

=if{t<1 2.1 =1.116 = M E =1.116
(Xq.—l( < mm,(ll, .)(Xq— . qq = : - +(Xl qu— .

t = 0.58mm

25-1 t
OgsereN = [ |21 =14 OgscrEN = 1116
Otl if tl >25tAt<1l-mm (adscrEN'fu_tp'ddscr't)
. Fdscr bRAEN = Fdscr bRAEN = 0-977kN
2.1 if ty 2 25tAt>1mm YM2
agq If t<ty Aty <25t Fdscr_bRd*= MiN(F4.8 sRd-Fdscr bRAEN)  Fdscr bRd = 1OKN
. . 13 4.8mm Plate-Screw connected to the
Design resistance for PRd.C_profiIe =13 Fdscr_de frame with 2 M12x35 PRd.C_profiIe = 12.7kN

one C-profile t > 2mm

Number of C-profiles needed for each half of the roof:

Proof| — PRd.ri Ponfl — Prd ri
Ng = if[ceil@ roof| Rd.rldgej < O,l,ceil[| r00f| Rd.rldgeD

6 deg

Oroof =

IDRd.C_profiIe IDRd.C_profiIe

Number of braces: Ng=1

CZ1138 Z-150-EN_endspan_ver_1-5.mcd 6-6
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Autodesk Robot Structural Analysis Professional 2018

Author:
Address:

File: CZ1138 PU1l.rtd
Project: CZ1138_PU1

View - Exact deformation(s); Cases: 7 (PurliComb3(7))

Posudek deformace wvaznice

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
- Limitni deformace = 5700/250=22.8mm -
- max deformace = 7.0mm q
- 7.0mm < 22.8mm 1
i Deformace vyhovi. ]
_o & N e &2 P P ) = & o _
= A S AT SFA Mg NP2y i L Sz A C
l— (O A 7, N (D —
™) o,
- o ) ) < i
S ©. ©, ©, ©. S
- =l = J
L N Dis 5mm ° |
Max=7.0
ﬁx Cases: 7 (PurliComb3(7))
0‘0 5‘0 i 1q 0 1?.0 ‘ 2q 0 i 2?.0 Sq.O ; Sq.O ‘ 4q.0 ‘ ] 4?.0
Date : 19/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018

Author:
Address:

File: CZ1138 PU1l.rtd
Project: CZ1138_PU1

View - Cases: 7 (Purlicomb3(7)) Profily wvaznice

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
B .800 .800 .800 .800 .800 .800 .800 ol
3 A A A A A& 8-
i 1.200 200 200 1.200 1.200 1.200 1.200 ]
- Vaznice - v poli Z150x2 i
- - nad podporou Z150x3 + vyztuha 7150x1.5 dl. 1200mmm -
_2 Z 150x46x2 e
w Z 150x46x3 e
- 77 150x46x4.5 B
- ﬁx Cases: 7 (PurliComb3(7)) |
0‘0 5‘0 1q.0 1?.0 i 2q.0 ‘ Zq.O ‘ Sq.O ] 3?.0 ‘ 4q.0 ‘ ‘ 4?.0
Date : 19/07/18 Page: 1
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Ram FR1

Soubory modelu konstrukce:

CZ1138 FRA_fire.rtd | -oooeeeereeree e e e e
CZ1138_FR1.rtd

Soubory zatizeni:

CZ1138 Loading.xIsm

Poznamky:

[ZATEZOVACT SIRKA - VAZNIK = 5.8M, SLOUPY=5.7M
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 FR1_fire.rtd
Project: MTH110

View - Cases: 101 (Self weight frame) GEOMETRTIFE KONSTRUKCE

.360

.963

2.596

0.360

0.963

8.685

32.670

7.405

B

Cases: 101 (Self weight frame)

Date : 23/07/18

Page : 1
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1_fire.rtd
Address: Project: MTH110

View - Cases: 101 (Self weight frame) MODEL KONSTRUKCE

VETKNUTE SLOUPY, TUHY RAMOVY ROH.
VYSKA VAZNTKU V PODPORE LL1100.

B

Cases: 101 (Self weight frame)

Date : 23/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 FR1_fire.rtd
Project: MTH110

View - Cases: 102 (Self weight roof)

FZ=-0.73

]

Cases: 102 (Self weight roof)

Date : 23/07/18

Page : 1
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1_fire.rtd
Address: Project: MTH110

View - Cases: 104 (Inst load roof)

\pz--100b\oo\co\oo\oo\oo\oo\oo\00\00\00\00\00\00\00\00\00\00\00\01pz--100$ zipzi zi’pz pzipzipzi‘

4 71 pZ3 pZ: pZ: pZ+ pZ: pZi pZ g pzZ=-1. oo\
I AR AT

AV 7 AR A A A A A A VA AN TN

pZ=-1.75 pZ=-1.75

D m kN/m

47 kN
D Cases: 104 (Inst load roof)

Date : 23/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 FR1_fire.rtd
Project: MTH110

View - Cases: 201 (Snow Load left)

FZ=-3.02

]

Cases: 201 (Snow Load left)

Date : 23/07/18

Page : 1
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 FR1_fire.rtd
Project: MTH110

View - Cases: 202 (Snow Load right)

]

Cases: 202 (Snow Load right)

Date : 23/07/18

Page : 1
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1_fire.rtd

Address: Project: MTH110

View - Cases: 300 (Wind Load Cpe max L)

Fz=1.11
X=2.71 X=1.18
BI\—L.II 56 .66 -66 66 .66 1-66 | FZ FziFZi FZi 7z e BI\—I.IO
pX=2.71 66 .66 .66 66 .66 .66 .66 - FZi Fz{ Fz=169 Ziies pX=1.18
.66 /.66 ;66 - = FZ 7=1.13
FZ-165165 160 e 2 P2 e77 k7l £7=169
F225] i
LV Fz=2.25 ]
pX=1.15 pX=1.18 |
pX=1.15 | pX=1.18 |
] =
m kN/m
47 kN

Lx D Cases: 300 (Wind Load Cpe max L)

Date : 23/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1_fire.rtd
Address: Project: MTH110

View - Cases: 301 (Wind Load Cpe max R)

FZ=1.11
pX=-1.18 pX=-2.71
PA==T.15 69 .69 |69 69 -89 /87 7 FZ3 F7{F7 FZ{rz] /7 pA==Z:11
pX=-1.18 69 .69 .69 - = FZ: F7{ F7=166 pX=-2.71

69 .69 FZ=1.25 Z
FZ2=1.1 69 |.69 .69 |69 1-07x 3 FZ: FZi FziFz
7160 169 :69 :69 189 107 FZ: FZ{Fz=1.66
. ‘ e

| | pX=-0.55 pX=-2.71

pX=-0.55 DT

B [}

% kN/m

kN
Lx El Cases: 301 (Wind Load Cpe max R)

Date : 23/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1_fire.rtd
Address: Project: MTH110

View - Cases: 302 (Wind Load Cpe min L)

= _-o.oe T BELIS
I e

|
F7=1.05

FZ 1 58 e -
] Zi F7 FZ: Fz FZ{ Fz EE
pX=1.15 | FZ: § ox=1.18

l
HEEE

pX=1.15 | pX=1.18 |

_D m kN/m

47 kN
Lx D Cases: 302 (Wind Load Cpe min L)

Date : 23/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018

Author: File: CZ1138 FR1_fire.rtd

Address: Project: MTH110

View - Cases: 303 (Wind Load Cpe min R)

Cases: 303 (Wind Load Cpe min R)

FZ=-0.06
"0 FZ FZ
FZ: F7: Fz
. N N i T
; \ FZi F7{Ez
pX=-1.18 w Y. Y% A S N g e . A e
. I PA=-I.10 w. WL FZ 7 05 - DA==Z.1T
— pX=1.18 *" el
pX=-2.71
pX=-0.55 pX=-2.71
B | ¥
m kN/m
47 kN

Date : 23/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 FR1_fire.rtd
Project: MTH110

View - Cases: 310 (Wind Gabel Cpe max)

AR HHHW

[
FZ:1.34\ \ \ \ L \0‘10101010
—TT01}01 01101 10f 21
Fz=2.01

pX=3.06

O

Cases: 310 (Wind Gabel Cpe max)

m kN/m
47 kN

Date : 23/07/18

Page : 1
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2.2.7

[KOMBINACE ZATEZOVACICH STAVU PRO POSOUZENI RAMU NA POZARNI ODOLNOST R15 |

No. Combination Name and definition of combination

Snow

1 10
1x(101+102+104)+0.2x(201+202)
Snow 0.5 left

2 11
1x(101+102+104)+0.1x(201)+0.2x(202)
Snow 0.5 right

3 12
1x(101+102+104)+0.2x(201)+0.1x(202)

4 20 Wind Cpe max L
1x(101+102)+0.2x(300)
Wind Cpe max R

5 21
1x(101+102)+0.2x(301)

6 29 Wind Cpe min L
1x(101+102+104)+0.2x(302)
Wind Cpe min R

7 23
1x(101+102+104)+0.2x(303)

8 50 Wind Cpe max from gabel
1x(101+102)+0.2x(310)

VLIV TEPLOTY ZAVEDEN POMOCI NORMOVE KRIVKY.

VYPOCET PROVEDEN V PROGRAMU AUTODESK ROBOT STRUCTURAL ANALYSIS
PROFESSIONAL 2018

60
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REDUKCNT SOUCINITELE PRO NAVRH NA R15

HORNT PAS VAZNIKU 2X C170X6

Vyvoj teploty

800.0

700.0

—
500.0 ~

/,
600.0

400.0 /
300.0

Teplota /stupen Celsia/

>
200.0 / /

100.0 /

0.0
0.0 2.0 4.0 6.0 8.0 100 120 140 160
Cas /mim/
Cas t=15 min.
Souéinitelé pro prafezy 1-3
Teploty kyo Kpo Keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
592.74 | 0.493 0.193 0.331
Souginitelé pro prafezy 4
Teploty Kpo Keo
500 0.53 0.6
600 0.3 0.31
700 0.13 0.13
800 0.07 0.09

Teplota nosniku

592.74 | 0.317 0.331

Kyo red. soudinitel na mez kluzu

Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast

Sougéinitelé pro spoje
Teploty Kpo Kwo
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota nosniku
592.74 | 0.244 0.396 0.000
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138_FR1_fire.rtd
Project: MTH110

View:1 - FX; Cases: 10to12 20to23 50 HORNi PAS _ NORMALOVE S iLY

Lo

CC 170x100x6
Fx+c Fx-t 200kN
Max=375.85
Min=-40.70

| S—|

Cases: 10to12 20t023 50

Date : 23/07/18

Page : 1
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Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 FR1_fire.rtd
Project: MTH110

View:1 - MY; Cases: 10t012 20t02350 HORNT PAS - OHYROVE MOMENTY

Lo

CC 170x100x6
My 5kNm
Max=6.89
Min=-5.99

| S

Cases: 10to12 20t023 50

Date : 23/07/18

Page : 1
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POSUDEK HORNfHO PASU VAZNIKU NA R15

[+]
Double-C Truss member [h=170mm] [o=100mm| [c=38mm] [t=6mm]|| |yyo=10]
d:= 100-mm hMWZZW}mm|hmﬁ:4ﬂmﬂ kb = 400.92 mm w1 = 1.0
s Dpatt := 200-mm| Z
Agg = 2:Ay Agg = 4.899 x 10" mm f,=1285 N [ = Ugt
_ 53 Myy crk = 2-Mycrk 4 mm?>
l,, =459 % 100 mm~ W,, o = 2.97 x 10" mm My, cric = 3455 kN-m \ Yy o 7$7 Y -
f,=141.35—— !

B ~ 7 4 Myery = 17.27kN-m U 2 .
lyy = 2:1y lyy = 2.2 x 10" mm NW . mm } a ﬁ
Wy, = 2:W, W,y = 2.69 x 10°mm’ ce.Rk = <" NeRk My, rk = 38.19kN-m | | |7

= 629. b d b
Wyyeff == 2-Wegry1 Wy efr = 2.69 x 10°mm° Necpi = 629-17kN k

| | |
W,, = —— W,, = 3.06 x 10°mm° iy = =X iy =67.08mm Q= [—— i, =96.78mm
L, 0 e Ag
2
torsion_plate_truss = "NO"

Stresses and global geometry: Beam is designed as uniform built up member: YES or NO: |bui|t_up = "YES"
Buckling lengths: Number of pair battens per length L:
Length between diagonals The moment is distributed according to frame modelling

09.L Buckling length y-y like shown in figure: ("A": Z-purlins; "B" longspan decking)

Ly:

|Moment_dis ="A" |

Buckling length z-z

1:=1.0-L| Length for LT-buckling M _

L, =1.35m Flexural buckling axis y-y N.}E‘]d
I-Z

L .
Il
—
o
3

/

S _
number of battens (PXK) per L

L t=15m Lateral-torsional buckling _

%>%egg n.batt = 1

1.
=15m  Flexural buckling axis z-z

For single C-profile: Ly =0.35m Torsional buckling

stresses: Lc=05m FB z-z for single profile

|MEd.end_1 = 6.9-kN-m| sign: (+)

[Megenaz = —6-kN-m| sign: (+) or (-) AM, it = Aen-Ngg AM, girt = 0.01KN-m

|MEd.span — 0~kN~m| sign: (+) or (-) if reverse M, gq:= |AMz.shift| shift of neutral axis for member in compression

moment (only of model "B")

B M.Ed.span
99A99 M.Ed.endl1l M.Ed.end?2

M Ed end1l M.Ed.end?

N.Ed

fyo) (1589 N
f, ) \174) pm?

CZ1138_FR1_TOP_FIRE_C-EN_CC-TOP-BEAM_ver_ 1-5
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b =100mm h=170mm c=38mm t=6mm

N
fyp = 159—

N
f,= 174——

2
mm

YM0 = 1.00

mm YM1 = 1.00

Flexural buckling resistance - axis v-y and z-z EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:

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

) hy=5877 by [ZAer 1
1= [ 1 = Q0. ry.FBcc = T | T
yb ly N 2Ag Mg
2 .
dy.FB.cc = 0-5'|71 + 0‘y'(kr.y.FBcc - 0-2) + kr.y.FBcc—l Xy.FBcc == MIN
¢y.FB.cc = 0.57

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

non-dimensional slenderness: L,

i\ 2:Ag
2
bzFB.cc = 0-5'|71 + 0‘z'(kr.z.FBcc - 0-2) + kr.z.FBcc—l

¢z.FB.cc =0t

7\.1 = 5877 A‘I‘.Z.FBCC = 7\‘1

Xz.FBcc = Min

Dy FBec = 0.34

Imperfection factor o
relating to bucking curve a

1

Ay = 0.21

2
dyFB.cc T \/¢y.FB.cc = Ary.FBec

,1
2 Xy.FBcc = 0.97

Imperfection factor o

relating to bucking curve b~ %z°= 0.34

“— Arzreec = 0.26

1

2
bzFB.cc + \/¢2.FB.cc — ArzFBec

,1
2 (zFBec = 0.98

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 critikal buckling momtent M, : given in German ENV 1993-1-1 Annex F.

Km.cr:= 1.0 (hinged at ends) KyM.cr := 1.0 (no special wrap restraints at ends) Moment_dis = "A"
| etz |Megena1| = [Megendz] NGRS A min( 1.8 — 140-y + 0.52.y,%.27)
Ym:= Meg o 1 Edend.l| < Ed.end.2 M.Ed.end1l LA~ . AU WYm D2 Ym o, 4.
~ Ciwra=27
Med.end 1 M.Ed.span
— |f |MEd.end.l| < |MEd.end.2| M.Ed. end?
MEq.end.2 — C 1985 M.Ed.end1 e
Citr:= |Crura if Moment dis = "A" Coom 27 LB -~
Ciyrp If Moment_dis = "B"
Elastic critical moment 2 2 2 05
n -E-l k | KpmerLiT)" Gl
for lateral-torsional Mer g = Co zZ_. [ M'er 20 (Kuer Lir) Gl Me g = 1175.1kN-m
ina: ' : 2 2 '
buckling: (kyerrLLT) kumer ) 1z noEly,
Relative N 2 Wetry.afyp N 019 Imperfection factor o o 7= 0.34
slenderness: “rLT.cc = Mer rkTcc = ™ relating to bucking curve b:
2 . . 1
OLTcc = 0-5'(1 + 0tl_T'(erT.cc - 0-2) + erT.cc—l Reduction XLTy = Min Aty =1
buckling factor 2_ 2
O Tcc = 0.52 . OLT.cc + \PLTcc rLT.cc
' XLT= | XLTy if Iyy2 Iz
1 otherwise
ho
. . T T8
Check Uniform built-up member EN 1993-1-1: 6.4 o [ ¢
L
CCpatt = 0.75m bow imperfection: e; := —= gg = 3mm | e: :- |
Effective second moment of area of battended built-up member. Ay, := Ay : areaof one chord ¢ ]
: [
hg:= d + 2-e; hy = 178.4mm distance centroids of chords Ien == 1, : I of one chord o | . |
licc = 0.5-hg>Agy + 2-1y, I built-up member lcc L, T
' lo.cc = Aec = Acc =155 JL
2-Ach io.cc | |
EN 1993-1-1: table 6.8 pcc:= |0 if Acc> 150 oz
Efficiency factor: pee=1
Aec .
7 4 2 - — if 75<7\‘CC<150
licc = 4.59 x 10" mm 75
fcec = 2

1.0 if Acc <75
CZ1138_FR1_TOP_FIRE_C-EN_CC-TOP-BEAM_ver_
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N N _
b= 159—— f,=174—— Ymo=100
2

mm mm? Ym1 = 1.00

b =100 mm h=170mm ¢ =38mm t=6mm fy

legs == O.5~h02~Ach + 2-pce ey legp = 4.589 x 10" mm* effective I of built-up member

Shear stiffnes EN 1993-1-1:6.4.3.1:(2)

3
thatth — i 2
Iy = batt' Mpbatt I of batten Npatt 0 := 2 Number of planes of lacings effective critical 1 logy
12 force NCI‘.CC = 2
: . L
. 24El, 2~7c2~E~|ch of built-up member: z
Sy = min N¢rcc = 11202 kN

20y ho j ’ chattz Sy = 6283 kN

2
chatt N l +
Npatt.0'lb CChatt

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

moment z-z without

second order effects Mz gd.1 == 0-kN-m M NEg€o + Mzgdr

2.Ed.C = N N if built_up = "YES"
Ed'YM1 Ed'YM1
moment with 1- - M, eqc = 1.2kN-m
second order Nerce S, -E=d.
effects

(0-kN-m) if built_up = "NO"

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:
i N M g Agy X
> 8. Ed Ed.c| No"Ach' Ay
Litd=gmm . & [Mz ol Nep g = 193.92 kN

0 otherwise fee 2-legs

Interaktion formulae according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy 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

Xd =

- — NEeg-Ym1 NEeg-Ym1
Cmy =04 CoLr = Ciy Nypi=———— My =062 np=—"—— 1n,p=061 Cpyp:=095
Xy.FBec'Nec. Rk XzFBec'Nec. Rk
Interaction factors Kkij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Kyy := M| Crry(1 + 0.6:Ary acc Ny 2), Cony (1 + 0.6y 5) kyy = 0.45 Reduction factor Reduction factor
\ for L-T buckling: for F- buckling:

0.05A ;s 0.05 = -

ka = maX[l _ #,nzz, 1-— —_—mn,, ka =0.95 ALT 1 Xy.FBcc 0.97
CLT — 0.25 CrLr - 025 ™7 Yy = 0.98

Kpz2 = M Crzo+(1 + 0.6 2 FBoc M) Crzo (1 + 0.6:0,) | ki =1.04 Ko = Kyz

Combined bending an axial compression EN 1993-1-3: 6.2.5 (2):

NEg7YMmo . max(|MEd.end.l| .| Meg.end.2| - | Med.span| )¥mo . |M2.Ed.C"‘/MO| _

0.83 <1.0
2-N¢ r 2'Mchk M2z cRK
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):

Evading in y-y:

Ny max| (M Y ,|M . M .

Ed YM1 sy (| Ed.end.1| | Ed.end.2| | Ed.span|)YM1 4Ky | z.Ed.C| Tm1 _ o074 <10
. . M

Xy.FBec Nee.Rk XL Myy cRk zz.cRk
Evading in z-z:

NEgYm1 maXx|{ [Mgg.end.1| » | Med.end.2| » | MEa. “YM1 M Ed.c| - YMm1
———— t ky ([Megen] [Meaensa] [Measgan 1. kzz.z-—| stocl i _yor 1
Xz.FBec NeeRk XL Myy.crk M2z crk

If not designed as a built-up member (that means no PXK-plates for connecting), check only single C-profiles
according to formulaes further down. built_up = "YES"

CZ1138_FR1_TOP_FIRE_C-EN_CC-TOP-BEAM_ver_ 3-5
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N N -
b=100mm h=170mm c=38mm t=6mm fp=159—— f,=174—— Ymo = 1.00
mm? mm? ym1 = 1.00

The chords are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1) if the truss
beam is designed as built-up member. Otherwise: EN 1993-1-1: 6.3.3

Procedure to calculate the elastic critikal buckling momtent M, for singly symmetric sections is
taken from:"The North American Specffication for the Design of Cold-Farmed Steel Structural

MEd.end.Z - MEd.end.l

Members" 2001. o My.i(xi) = . Xi + Mggend.1
For moment distribution accord. to model "A"
Moment at quarter point of unbraced segment: X 4= L:0.25 My an = My.i(xl 4) My aa = 3.67kN-m
Moment at centerline of unbraced segment: X 2= L05 Mypa:= My.i(xl 2) My ga = 0.45kN-m
Moment at 3/4-point of unbraced segment: X3 4= L-0.75 My ca = My.i(X3_4) Myca=-2.77kN-m
Cop = 12.5~max(| IVlEd.end.l| > | MEd.end.2| > | MEd.span| ) Yoor = (yM + elc.rc)'_l
2.5-max(| Meg end 1| - | Med.end2| ,|MEd.span|) +3-Myaa+ 4Mypga+3Myca 7. .= 0.mm (coord. shear center)
o= \/iyz + i22 + yO.cr2 + ZO.crz Polar radius of gyration about shear center Imperfection factor o rel. to bucking curve b: aLTC:= 0.34
2
2
= N 1 n -E:l N
Gz = ., GCez = 3106.59—2 oT = . Gl + —Zm oT= 3417.09—2
ﬂ EIAStC wrruwen crivnricnn von ﬂmf,'j _ymmetric AgTo Lr.c mm
iz sections, bending about the axis of symmetry: Me.cr.C_A = | CbA| 'rO'Ag' Gey 0T Me.cr.C_A = 3710.2kN-m
Relative Wetry.1-fyp 3
slendemess Atc A= | [ if Megc a>0 1ca= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) +MiTC A ] TCca= 048
Me.cr.C_A
; — . 1
Mitc a=0 0.2 if Megrca=0 LTC A= Min )1
- i \/ 2 xrea=1
For moment distribution accord. to model "B" drc A+ OTc A — ArTcA
Moment at quarter point of unbraced (MEd.span - MEd.end.l)' L-0.25
segment: My ag = .05 + Mgdendr My =345 KN-m
Momenr:tat centerline of unbraced My gg := MEg span Mygg = OkN-m
segment:
. (MEd.span - MEd.end.Z)'L'o-25
Moment at 3/4-point of unbraced My cg = + MEgend2 Mycg=—-3kN:m
segment: L-0.5
C 12.5~max(| IVlEd.end.1| > | MEd.end.2| > | MEd.span| )
bB =
2-5'maX(| IVIEd.end.1| > | MEd.end.2| > | MEd.span|) + 3'My.AB + 4'My.BB + 3'My.CB
Elastic critical moment for singly-symmetric sections, bending about the Mecrc B = |CbB| T Ag\[Cez 0T Megrc g = 4338.5KN-m
axis of symmetry: - -
A Wetyrt ¢ >0
i LT.C_ B~ cr.C_B
Relative e Mecrc B e.cr.t Aitc g = 0.07

slenderness:
0.2 if Me.cr.C_B =0

1

2 .
dLtc B = 0-5'[1 + OLLT.C'(MLT.C_B - 0-2) + erT.C_B:| XLT.c_B = Min

,1
2 2 xetep=1
dL1c g =048 dLtc BT {PTc B — ArTCc B

Moment distribution: XLTC= | XLTCA If Moment—dls ="A XLT.C = 1
xLt.c s If Moment dis = "B"
Chord at end panel: M, Ed.c VEd.max Ven << 1,0 The shear
highest shear force: Ed.max = T VEdmax = 2.61kN Vp:= ——— V= 1.3kN = 0016 f4rceis negligible
; e Vib.Rd
Chord at end panel: VEdmax CChatt . _
"corner’ moment: zch ™= oo — maximum moment z-z. M, ¢, = 0.49kN-m
maximum chord . [ T CCpatt moment due to bow
force at batten (end): Mz Ed.C.end = MZ-Ed-C'Sm[ Mz £dCend = 1.24kN-m imperfection att end
. : panel
maximum
compression force: NEgg (hO'Ach)
compression force: N gng:= — + My gd.cond——— Nehend = 193.92kN
f'ee (2'|eff)
Cz1138_FR1_TOP_FIRE_C-EN_CC-TOP-BEAM ver_ 4-5
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N N -
b=100mm h=170mm c=38mm t=6mm fyp = 159—— = 174— Ymo = 1.00

2
Interaction factors kij for members susceptible to torsional deforations: mm mm= ymg = 1.00

EN 1993-1-1, Annex B, Table B.2

Nech.end Ym1 L) = 096
Nch.end'YM1 ne=—"7T "+ n,c = 0.62 Xy.FB( y)
o=~ ny.c = 0.64 Xz.FB('—z.c)'Nc,Rk
1yra(Ly) Ne R 1z8(lec) = 1
Y M.Ed.end2 M.Ed.span

Equivalent uniform moment factors: M.Edendil MEd endd
Cmy=04 Chu7=04 wyp,=1 _

Crnzc i= maxq (0.6 + 0.4-yn,),0.4] S c = 1

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

M.Ed.end2 MEeg.end.1 = 6.9kN-m

MEd.end.Z = -6 kN-m

hryra(Ly) = 031 Ky.c = min[ Cony (1 + 0.6-Aryr8(Ly) Ny.c). Cmy:(1 + 0.6:nyc) | kyy.c = 0.45
hezrs(Lyc) = 0.2 Kyz.c = mi| Crzco(1 + 062, r8(Ly.c) Ny.c). Comac(1 + 0.6:n,¢) | k,,c = 1.08

Kpy.c = max[l - %nm,l - ﬁnzlcj kpy.c = 0.96 kyz.c = Kzzc
Controll single C-profile between battens:

max moment y-y: My.max.c = 0.5-max(|Megend1| - | Med.end2| - | Med.span] ) My max.c = 3.45kN-m
max moment z-z: M, c = 0.49kN-m AMy ghift = |AeN~Nch_end| AM; gift = 0.0LkN-m

max chord force from above: Ngyc = 193.92kN

Buckling moment resistance y-y

EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: Mygrkc = xLT.c'Mycrk  xLTCc=1 Mypec= 17.27kN-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 rkc = 7.7kN-m
Resistance for one profile buckling mode flexural buckling-: y-y L,=1.35m Xy.FB(Ly) = 0.96 Nb.Rk.y.FB( Ly) = 302.4kN
Resistance for one profile buckling mode flexural buckling-: z-z L,c=05m Xz.FB( I—z.C) =1 Nb.Rk.z.FB( I—z.C) = 314.21kN
Resistance for one profile buckling mode -torsional or

torsional-flexural Lrc=035m (TF(LT.C, Ly) =0.95 Nb.Rk.TF( Lrc Ly) = 298KkN

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

Nen.EdYMo . My max.c*Ymo . |AMz.shift| “YMo

At mid-span of built-up member: = 0.82 <1.0
Nc.Rk Mchk Mz.Rk.C
N . M . M, - + | AM, qhisil )
In end panel of built-up member: chend’¥ MO + y.max CYMO + ( ¢ | Z'Sh'ﬁ| ) (0 =088 <1.0
Nc.Rk Mchk Mz.Rk.C
Combined bending and axial max(N N )
compression _ (Nona: Nonend) Yoz - 065 <1.0
EN 1993-1-1: 6.3.3 (4): min(xy.ra(Ly)s 2re(Lz.c)s 1Lt oo Ly) ) Ne e
Combined bending + axial compression EN 1993-1-1: 6.3.3 (4): Buckling about y-y
N . M . AM, il -
At mid_span of bu”t_up member: L"{Ml vy.C y.max.C Tm1 + kyZ.C. | Z.Shlft| Ym1 ~ 073 <1.0
%yra(Ly) Ne Rk xLT.c' Mycrk Mz rk.c
ilt- - N . M . M, - + |AM, ¢isdl )
In end panel of built-up member: ch.end'YM1 e y.max.C"Y M1 N kyz.C'( 2.C | z.shlft| ) Tm1 _ 08 <1.0
1yra(Ly) Ne Rk xLT.c'Mycri Mz rk.c
Combined bending + axial compression EN 1993-1-1: 6.3.3 (4): Buckling about z-z
N . M : AM. woiel -
At mid-span of built-up member: __ chEdTMI + kzy.C.M + kzzlcM =0.81 <1.0
%28(Lz.c) Nere xLT.c' Mycri Mg Rk.c
In end panel of built-up member: _ Tchend VM1 + kzy.C.M + kzz.C'( 2¢ | Z'Sh'ﬁ| ) T =088 <1.0
%28(Lz.c) Nere xLT.c'Mycri Mz rk.c
CZ1138_FR1_TOP_FIRE_C-EN_CC-TOP-BEAM_ver_ 5-5
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Check M,V och N acc.to EC

Profile data for a single profile [PR = "cC170x6 Ymo =100 vy =100 myp = 1.25
hW =170mm bC =100mm c¢=38mm t=6mm e = 39.18 mm Ag — 244959 mm?
N N
Ncgk = 1217.47kN MRk = 67.22kN-m fyb = 128.5—2 f,= 141.35—2
mm mm
o
C
. . . @— r T T 3
The beam is H-profile ("H") or double C-profile ("C") I | ! I O I
- 2=, L
Hole diameter: d0 = 12.5-mm . e |
n Al Al n
I I I I
Number of bolts at the 2 o & J Ve U
cross-section in ONE web: Meross =
Number screws and diameter i FLANGES: Xnfl = O| d0 f = O~mm|

Momentcap.one profile:

Axialforcecapacity one profile:

Netto area for shearforce:

Ay

Axialforce acting as
TENTION : "YES" or "NO"

[[(hw = t)t = Neross dgrt]-2] if Lyy=0-mm

Nrag = "YES"

A, = 1368.00 mm’

W(Lll - t)t - ncrOSS~d0~t—|~2—| if L“ # 0-mm

Nettoarea for profiles in tention: A . := Ag - t'(”cross'do'é + Xh_ﬂ~d0_ﬂ)

; A X-M
: Rk
Moment capacity profile Mo o Mo = 134.44 kN-m
Rd Rd
YMO
Axialforce capacity com presion Nerk X
member: NRg1:=——— 6249  Npqq=2434.9kN
MO
Capacity for axial tension: N min fya'Ag Anet fu (EN 1993-1-3: 6.1.2 (6.1) and EN 1993-1-3: 8 (table 8.4))
i = . Rd.t.a = ’ —
For material <= 4.0mm : ™o TM2 NRg.ta = 243.08 kN
. 0.9-Apet-fy
For material >= 5.0mm : NRd.t.b = NRd.t.b = 218.8kN (EN1993-1-1: 6.2.3) M2t = 1.25
YM2.t
NRdt= [ |NRd.ta If t<4mm )-X NRg.t = 437.54kN

NRd.t.b if t>5-mm

Normalkraftscapacity:

NRd= |NRd.1 If Ngrag = "NO”

NRqg = 437.54kN

min(NRd_l,NRd_t) if Njrag = "YES"

Shearforce capacity:

Jogh = 0.346- = f=

hW—t fyb ~
t E

Jowh = 045

elast. momentcap.: Mealrd = MRd

9p| = 1.0 faktor Mg -> My,

Section value for interaction formula M + N + V:
Momentresistance of a cross-section consisting only flanges:

69
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1 .
—fyp if Ay <083 £ _7219-N
3 vb 2
mm
fp
0.48—— if 0.83 < <1.40 Ay tup
Mwh VRd =
n YMO
0.67—— if Ay > 140 VRq = 101.49kN
Mwh

MﬂRd = 24.4kN-m



Element Nr: ............

|Vsd
VRd

Ratio for check

Moment + Axialforce + Shear force

CZ1138_FR1

Ngg = 376-kN|

Vg = 65N

Mgq = 6.9-kN-m|

= 0.64 <1.0 (EN 1993-1-1: 6.2.6)

INsg| ~ [Msq|
& =

NRd

MRd

M_N_Vgc = 0.98

<1.0

70

(EN 1993-1-3 6.1.10)

V.S
091 <1.0 (EN1993-1-36.1.8+6.1.9) |
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REDUKCNT SOUCINITELE PRO NAVRH NA R15

DOLNT PAS VAZNIKU 2X C170X5

Vyvoj teploty

71

800.0
/
700.0 —
= /
= 600.0
% // /
2 5000 —
s
3 400.0
2
‘_g 300.0
(o
& 200.0
100.0 /
0.0
2.0 4.0 6.0 8.0 100 120 140 160
Cas /mim/
Cas t=15 min.
Souéinitelé pro prafezy 1-3
Teploty kyo Kpo Keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
625.04 [ 0.410 0.154 0.265
Souginitelé pro prafezy 4
Teploty Kpo Keo
500 0.53 0.6
600 0.3 0.31
700 0.13 0.13
800 0.07 0.09
Teplota npshiku
625.04 || 0.257 0.265
Kyo red. soucinitel na mez kluzu
Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast
Soucinitelé pro spoje
Teploty Kpe Kwo
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota nosniku
625.04 | 0.190 0.316 0.000
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POSUDEK DOLNTHO PASU VAZNIKU NA R15

[l

Double-C Truss member lh=170.mm| |b=97.mm| [c=38mm| |t=5mm| Mo = 1_o|

i

= 100-mm

Ag=2-A;  Agy=4071x 10°mm’

l,, = 3.7 x 10" mm*

Wyy = 2-W,,
Wyy.ef'f = 2'Weff.y.l

IZZ

W,, =

b+—
2

Stresses and global geometry:

bbatt = 200mm| ‘ /

hoatt = 2oo-mm| |tbatt = 4-mm| kb = 401.63mm ML = 1.o|

sl

N :
fyp = 128.5—— g ¥
_ Myy.crk = 2-Mycrk mm?> ‘
W, off = 2.43 x 10°mm y | Y
zz.eff Myy crk = 28.69kN-m N L =
- f, = 141.35— ‘ ¢
Iy = 1.84 x 107 mm* Mycrk = 14.35kN-m mm2 ‘Z ij
W,y = 2.23 x 10°mm’ Nee Rk = 2-Nerk M, cre = 3L2kN-m | ] 1T
Wyy et = 2.23 x 10° mm? Necrk = 515.69 kN b d b

| |
W,, = 2.52 x 10°mm° iyy = /i iy = 67.20mm iy = ’i i,, = 95.33mm
Agy Agy

torsion_plate_truss = "NO"

Buckling lengths:

=15m Length between diagonals

I

Ly:

0.9-L Buckling length y-y

Beam is designed as uniform built up member: YES or NO: |bui|t_up = "YES"

Number of pair battens per length L:

The moment is distributed according to frame modelling

like shown in figure: ("A": Z-purlins; "B" longspan decking)

|Moment_dis ="A" |

m Buckling length z-z

L t:= 1.0-L| Length for LT-buckling

T
[
@

Ly =1.35m Flexural buckling axis y-y N.Ed
\
L,=6m Flexural buckling axis z-z

L t=15m Lateral-torsional buckling

“ﬁ
i\

\

| |

/

For single C-profile: L;c=0.52m Torsional buckling

stresses:

L,c=0.75m FB z-z for single profile

[Megena1 := 6.2:kN-m| sign: (+) Ngg = 161kN

|MEd.end_2 = —8.3~kN-m| sign: (+) or (-)

AM ghift = Aen'Ngg  AMg ghife = 0.1 KN-m

|MEd.span = 0'kN'm|

sign: (+) or (-) if reverse
moment (only of model "B")

B M.Ed.span

A M.Ed.end1

CZ1138_FR1_BOTTOM_FIRE_C-EN_CC-TOP-
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M, gq = |AMz.shift| shift of neutral axis for member in compression

~— ‘ B
number of battens (PXK) per L

%%egg n.batt = 1

27-32



N N -
b =97mm h=170mm  c¢=38mm t=5mm fyp = 129—  f,=141— Ymo = 1.00

mm mm? ym1 = 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:
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

E Ly [2-Aet 1 Imperfection factor o
7\.1 =T 7\.1 = 65.38 kr.y.FBcc =TT kr.y.FBcc =0.3 relatin to bUCkin curve a Oty =0.21
fup iy 2:Ag Ay g 9
dyrpec = 0 5-[1 + oy ~02)+ 2 2] Ty FBec == MiN ! 1
y.FB.cc - . y'\/!ry.FBcc . ry.FBcc y.FBcc * > P YyFBoc = 0.98

2
¢y.FB.cc = 0.56 ¢y.FB.cc + \/¢y.FB.cc - kr.y.FBcc
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Imperfection factor o

non-dimensional slenderness: L, [2Aq 1 relating to bucking curve b~ %z = 034
A1 = 6538 ArzFBec = . ’ 28, - ArzFBec = 0.96
2 . 1
dzFBcc =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec XzFBcc = MIN 1 - 063
2 2 (zFBcc = Y-
OzFB.cc = 1.C bzFB.cc + \/¢2.FB.cc — ArzFBec

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 critikal buckling momtent M, : given in German ENV 1993-1-1 Annex F.

kmcr:= 1.0  (hinged at ends) Ky M.cr:= 1.0 (no special wrap restraints at ends) Moment_dis = "A"
Megend2 . M.Ed.end? . 2
Vm= [ if |Medenaa| > [Medendz] Crira= mm(l.88— 1.40-yy + 0.52-y, ,2.7)
MEd.end.l M.Ed.end1
- Ciwra= 2.7
MEd.end.1 M.Ed.span

M if |MEd.end.l| < |MEd.end.2|
Ed.end.2 - M.Ed.end1

— i e — MAN Cl.tr.B = 1.285

Citr= | Crira if Moment_dis = "A Cpy=27
Ciyrp If Moment_dis = "B"
Elastic critical moment 2 2 2 05
- n -E-l k | Ky er L) Gl
for lateral-torsional Me = Cq o z_ [ M.cr j PRGN (kger L) ™Gl M, ¢ = 892.7KN-m
buckling: (Kycr I—LT)2 kumer ) 1z n2Ely,
Relative 2 Wetry.afyp N _ o018 Imperfection factor a oLt =0.34
slenderness: “rLT.cc = Merir rkTcc = ™ relating to bucking curve b:
2 . . 1

OLTcc = 0-5'[1 + 0tl_T'(erT.cc - 0-2) + erT.cc] Reduction XLTy = min A ary=1

y
i 2 2
OLTcc =051 buckling factor LTt \H)LT.cc = MrLTece

XLT= | XLTy if Iyy2 Iz
1 otherwise
ho
4t -1 O
. . TT T a
Check Uniform built-up member EN 1993-1-1: 6.4 o [ ¢
L
CChatt = 1.5 M bow imperfection: e;:= 5—2 gp = 12mm | e: :- |
Effective second moment of area of battended built-up member: Agn:= A areaof one chord 3 | ] |
: bl
hy:=d+ 2.e; hy= 175.8mm distance centroids of chords Ieh := 1, : T of one chord 3 | || |
2 X 0‘ ‘o
= 0.5-ho> g, 1 built-up member . lcc L | |
hee = 05ho A+ 2-n P lo.cc = hee= ——  hec= 6294 ]
2-Ach lo.cc ||
EN 1993-1-1: table 6.8 pcc:= |0 if Age > 150
Efficiency factor: pee=1
Aec) .
7 4 2—-——| if 75<Acc< 150
llcc =3.7%x 10" mm 75
fcec = 2
1.0 if Acc <75
CZ1138_FR1_BOTTOM FIRE_C-EN_CC-TOP- 28 - 32
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N N -
L= 129——  f = 141—— Ymo=1.00
2

mm mm? Ymz1 = 1.00

b =97mm h=170mm ¢ =38mm t=5mm fy

4

legs == O.5~h02~Ach +2-ucelen lesf = 3.7 x 10'mm*  effective I of built-up member

Shear stiffnes EN 1993-1-1:6.4.3.1:(2)

3
tharth - i 2
Iy = batt'Mbatt I of batten Npatt.o := 2 number of planes of lacings effective critical . nElog
12 force NCI‘.CC = 2
Ty . L
_ 24El, 2~7c2~E~|ch of built-up member: z
Sy = min N¢rcc = 564 kN

215 ho )| 2 S, = 1357kN
CCbattZ'[l + a - CChatt

Mpatt.o' 1o CChatt
Maximum moment in middle of built-up member; EN 1993-1-1:6.4.1 (6):

moment z-z without

second order effects Mz gq.1 := 0-KN-m M NEg€o + Mzgdr

zZEd.C = N N if built_up = "YES"
Ed'YM1 Ed'YM1
moment with 1- - M, gqc = 3.2KkN-m
second order Nerce Sy -E=d.
effects '

(0-KN-m) if built_up = "NO"

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>8-mm Neg  |Myeac| oA Xq
) Nehgd = — +
0 otherwise fec 2-legs
Interaktion formulae according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):

The interaction factors kyy 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

Nepgg = 96.17 kN

- = NEg- M1 NEg-YmL
Cay =04 Cnir:= Cry Nypi=———— n,=032 np=—"—— n,=05 Cpp,:=095
Xy.FBec'Nec. Rk XzFBec'Nee. Rk
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Ky = min| Cony (1 + 0.6-AryrmecTy.2), Cony (1 + 0.6:1y5) kyy = 0.42 Reduction factor Reduction factor
\ for L-T buckling: for F- buckling:

0051, 0.05 - =

Kpy = max[l - #ﬁz,z,l - N,y ky=084 xer=1 Xy.FBec = 0.98
CpLT — 0.25 Crir - 025 ™7, Yy = 0.63

Kpz2 i= Min Crpyp:(1 + 0.6:Ar 2 k8 N72) . Cna2 (1 + 0.6:1,0) | kppo =122 Ky i= Kyp

Combined bending an axial compression EN 1993-1-3: 6.2.5 (2):

NEg 7m0 . max(|Meg end 1| - | Med.end.2| - | Med.span| )-Ymo . |M2.Ed.C"‘/MO| _

0.71 <1.0
2'Nc.Rk 2'Mchk Mzz.ch
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Evading in y-y:
Ny max| (M Y ,|M . M .
Ed YM1 sy (| Ed.end.1| | Ed.end.2| | Ed.span|)YM1 N kyz.2'| z.Ed.C| TMm1 _ 057 <10
. . M
Xy.FBec Nee.RK LT Myy.crK z2.cRk
Evading in z-z:
NEgYm1 max( | Meggend.1| > [MEed.end.2| » |MEd. “YM1 M, ed.c| Ym1
i, T Ve Vel Mo s Macacl oo
XzFBee Nee. Rk XL Myy cri z2.cRk

If not designed as a built-up member (that means no PXK-plates for connecting), check only single C-profiles

according to formulaes further down. built up = "YES"
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N N -
b = 97mm h=170mm  c=38mm t=5mm fp=129— f,=141— Ymo = 1.00
mm? mm? Ym1 = 1.00

The chords are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1) if the truss
beam is designed as built-up member. Otherwise: EN 1993-1-1: 6.3.3

Procedure to calculate the elastic critikal buckling momtent M, for singly symmetric sections is
taken from:"The North American Specffication for the Design of Cold-Farmed Steel Structural ( ) Megdend2 — MEdend.1
M., ; — b i
y.i

Members" 2001. X 4+ M
o ) . L i Ed.end.1
For moment distribution accord. to model "A
Moment at quarter point of unbraced segment: Xy 4= L-0.25 My an = My.i(X1_4) My aa = 2.58kN-m
Moment at centerline of unbraced segment: Xg 2= L05 Mypa:= My.i(xl_z) My ga = —1.05kN-m
Moment at 3/4-point of unbraced segment: X3 4= L-0.75 My ca = My.i(X3_4) My ca = —4.67kN-m
Cop = 12.5~max(| IVlEd.end.l| > | MEd.end.2| > | MEd.span| ) Yocor = (yM + elc.rc)'_l
2.5-max(|Megend1| - | Medendz2| - | Med.span| ) + 3-My.an + 4-Mypa + 3-My ca Zpr := 0-mm (coord. shear center)
Iy := \/iyz + i22 + yO.cr2 + ZO.crz Polar radius of gyration about shear center Imperfection factor « rel. to bucking curve b: aLTC = 0.34
2 2
n -E N 1 n -E-l N
Goz = —2 Goz = 1332.96—2 o1 = . Gl + —2(0 o1 = 1530.27—2
ﬂ EIAStC wrruwen crivnricnn von ﬂmf,'j _ymmetric AgTo Lr.c mm
i ti bending about the axis of try: .
iy sections, bending about the axis of symmetry Me.cr.C_A = |CbA| 'rO'Ag' GeyOT Me.cr.C_A = 3409.5KkN-m
Relative Wetty.1-fyo 3
slenderness Atc A= | [ if Megca>0 11ca=05]1+ OLLT.C'(MLT.C_A - 0-2) +AitcA | TcA=04E
Me.cr.C_A
; - . 1
AMitc a=0 0.2 if Meerca=0 LTC A= Min .1
- S - \/ 2, 2 xrea=1
For moment distribution accord. to model "B" drc A+ OTc A — ArTcA
Moment at quarter point of unbraced (MEd.span - MEd.end.l)' L-0.25
segment: My ag = 05 + Megend1 Myag =31 kKN-m
Momenr:tat centerline of unbraced My g := MEg span Mygg = OkN-m
segmel
. (MEd.span - MEd.end.Z)'L'o-25
Moment at 3/4-point of unbraced My cp = + MEgend2 Mycp = —4.15kN-m
segment: L-0.5
C 12.5~max(| IVlEd.end.l| > | MEd.end.2| > | MEd.span| )
bB =

2-5'maX(| IVIEd.end.1| > | MEd.end.2| > | MEd.span|) + 3'My.AB + 4'My.BB + 3'My.CB

Elastic critical moment for singly-symmetric sections, bending about the Mecrc B = |CbB| T Ag\[Cez 0T Mecrc g = 1985.7kN-m

axis of symmetry:
Wetty.1- i
y.1"'yb

Relative Mitc B = it Mecrc s> 0 Artc g = 0.09

. Me.cr.C_B
slenderness:
0.2 if Me.cr.C_B =0

1

2 .
dLtcB = 0-5'(1 + OLLT.C'(MLT.C_B - 0-2) + erT.C_B—I XLT.c_B = Min

,1
2 2 xetep=1
dLrc =048 dtcB+tyOTCc B —ATCB

Moment distribution: XLTC= | XLTCA If Moment—dls ="A XLTC = 1
xitc g If Moment_dis = "B"
Chord at end panel: Mz Edc VEd.max Ven << 1,0 The shear
highest shear force: Ed.max = T Vedmax= L.7KN V= Ven = 0.85kN = 0012 t4eeis negligible
L, e Vib.Rd
Chord at end panel: VEd.max CCpatt . _
"comer" moment: Zoh =T T T maximum moment z-z. M, ¢ = 0.64kN-m
maximum chord . [ T CCpatt moment due to bow
force at batten (end): Mz Ed.Coend = MZ-Ed-C'Sm[ j Mz Ed.c.eng = 229kN-m imperfection att end
. : panel
maximum
combression force: NEg (hoAch)
compression force: N gng:= — + My gd.cond —— Nepend = 91.58 kN
fee (2-1etr)
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N N -
b =97mm h=170mm  c¢=38mm t=5mm fyp=129—  f, = 141— Ymo = 1.00

2
Interaction factors kij for members susceptible to torsional deforations: mm mm= vy = 1.00

EN 1993-1-1, Annex B, Table B.2

Neh.end YM1 % ( ) - 096
o cend TME _ yrelLy) = 0.
Neh.end VM1 Nc: AT n,c = 0.37
o= ——————— ny.c = 0.37 tzr8(Lz.c)-Neri
' X FB(L )'Nc RK ' Xz.FB(Lz.c) = 0.96
YRy e M.Ed.end2 M.Ed.span

Equivalent uniform moment factors:
Chy=04 Cpr=04 wyp,=1

Crnzc i= maxq (0.6 + 0.4-y,),0.4] S = 1

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

M.Ed.end1

M.Ed.end1 | MEd.endz pp o0 —6.2kN-m

MEd.end.Z = -8.3kN'm

hryrs(ly) = 0.3 Kyy.c = min[ Cony (1 + 0.6-Aryp8(Ly) My.c). Crny:(1 + 0.6y ) | kyy.c = 0.43
hrzre(lyc) = 031 Kyzc = min| Cpcr(1 + 062, p8(Ly.c) M), Crz.c(1 + 0.6:n,¢) | k,, c = 1.07

kzy.C = max[l - %nm,l - ﬁnzlcj kzy.C = 0.96 kyz.C =Ky
Controll single C-profile between battens:

max moment y-y: My max.c = O.5-max(| MEd.end.1| > | MEd.end.2| > | MEd.span| ) My max.c = 4.15kN-m
max moment z-z: M, c = 0.64kN-m AM; ghigt = |AeN~Nch_end| AM, gift = 0.06 KN-m

max chord force from above: Ng4c = 91.58kN

Buckling moment resistance y-y

EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: Myrkc = xLT.cMyecrk  XLTc=1 Mygkc=14.35kN-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; ri.c = 6.31kN-m
Resistance for one profile buckling mode flexural buckling-: y-y Ly =1.35m Xy.FB(Ly) = 0.96 Nb.Rk.y.FB( Ly) = 248.15kN
Resistance for one profile buckling mode flexural buckling-: z-z L,c=0.75m (z.FB( Lz.C) = 0.96 Nb.Rk.z.FB( Lz.C) = 247.81kN
Resistance for one profile buckling mode -torsional or

torsional-flexural Lrc=0.52m (TF(LT.C, Ly) =0.93 Nb.Rk.TF(LT.C’ Ly) = 239.6kN

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

Neh.ed'YMo . My max.c*YMo . |A'V|z.shift| Mo

At mid-span of built-up member: 0.67 <1.0
Ne¢ Rk Mchk Mz Rrk.C
N chend: M : M, c + |AM, gird )-
In end panel of built-up member: ch.end VMO + y.max.C'¥MO + ( 2¢ | Z'Sh'ﬁ| ) 7o =075 <1.0
Nc.Rk Mchk Mz.Rk.C
Combined bending and axial max(N N .
comobression ( ch.Ed> ch.end) Tm1 _ 04 <10
EN 1993-1-1: 6.3.3 (4): mm(Xy.FB(Ly)aXz.FB(Lz.C)aXTF(LT.CaI—y))'Nc.Rk
Combined bending + axial compression EN 1993-1-1: 6.3.3 (4): Buckling about y-y
At mid-span of built-up member: __ TchEd¥ML . y:max.C'YM1 e | z.shlft| M1 0.52 <1.0
1yra(Ly) Ne Rk xLT.c'Mycri Mz Rrk.c
In end panel of built-up member:  NchendYm1 My max.c"YM1 (Mz.C + |AMz.shift| )"‘/Ml
———— + Ky + Kyzc =061 <10
Xy.FB(Ly)'Nc.Rk xLT.c' Mycrk Mz Rrk.c
Combined bending + axial compression EN 1993-1-1: 6.3.3 (4): Buckling about z-z
At mid-span of built-up member: _ TohEdTwi + kzy_chwI1 + kzzlcM = 0.68 <1.0
%2r8(Lz.c) Nere xLT.c'Mycri Mz.rk.c
N . M . M, c + | AM; sl )
In end panel of built-up member: _ chend'¥Mi + kzy_c~—y'mx'C v kzz.C'( 2¢ | Z'Sh'ﬁ| ) Tt =077 <10
%2r8(Lz.c) Ne Rk xLT.c'Mycrk Mz Rrk.c
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Check M,V och N acc.to EC

PR = "CC170x5" | Mo =100 ypp =100 yypp =125

Profile data for a single profile

hW =170mm bC = 97mm c=38mm t=5mm e = 37.88mm A, = 2035.62 mm2

g
N N
NcRk = 955.64 kN MRk = 55.66 kN-m fyb = 128.5—2 f,= 141.35—2
mm mm®
C
. . . @; r Al g A
The beam is H-profile ("H") or double C-profile ("C") I | H J
- =1L L
Hole diameter: dy = 12.5-mm — W i
=l I I (2]

I I I I
Number of bolts at the o & J Ve b

cross-section in ONE web: Neross = 4

Number screws and diameter i FLANGES: Xnfl = O| do.fl = O~mm|

Momentcap.one profile:

Axialforcecapacity one profile: ?—éﬁl-ﬁgﬁ ??3%98?3 "NO" N drag = "YES"
Netto area for shearforce: Ay = IT(hW - t)~t - ncross'do't—l'z—l if Ly = 0-mm A, = 1150.00 mm?

W(Lll - t)t - ncrOSS~d0~t—|~2—| if L“ # 0-mm

Nettoarea for profiles in tention: A . := Ag - t'(”cross'do'é + Xh_ﬂ~d0_ﬂ)

. oo XM
: Rk
Moment capacity profile Mo« e Mo o — 111.32 kKN-m
Rd Rd
MO
Axialforce capacity com presion ) Nerk X
member: NRg.1:= (6.2.4) NRg.1 = 1911.3kN
_ _ _ Mo
Capacity for axial 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 : ™o TM2 NRd.ta = 201.92kN
. 0.9-Apet-fy
For material >= 5.0mm : NRdtp =" NRg.tp = 181.7kN  (EN1993-1-1: 6.2.3) Ym2.t = 1.25
YM2.t
— i < 4. .
NRq.t: NRgta If t<4mm \-X Npg = 363.45KN
NRd.t.b if t>5-mm
Normalkraftscapacity: NRg= |NRrq.1 if Ndrag = "NO" NRq = 363.45kN
mi”(NRd.l’NRd.t) if Ndrag = "YES"
Shearforce capacity:
hW -t fyb 1 )
Awh = 0.346- A ? fup = _3'fyb if Ayh <0.83 = 74.19 N
2
mm
Awh = 0.55 fyb .
0.48-r if 0.83 <iyp <140 Anfup
wh VR4 =
f Mo
elast. momentcap.: Melrd = MRg 0_67.i2 if Ah = 140 VR = 85.32 kN
9p| = 1.0 faktor Mg -> My, Awh

Section value for interaction formula M + N + V:

Momentresistance of a cross-section consisting only flanges: Mfirg = 19.96kN-m
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Element Nr: ............ Ngg = 350kN|  [Vgyi=40kN|  [Mgy:= 45kNm|
\ N M
| Sd| = 0.47 <1.0 (EN 1993-1-1: 6.2.6) | Sd| + | Sd| =
VRd NRd  MRd
Ratio for check
Moment + Axialforce + Shear force. M_N_Vg- =0 <1.0 (EN 188313 6.L.10)
80
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REDUKCNT SOUCINITELE PRO NAVRH NA R15

DIAGONALA C100X2

Vyvoj teploty

81

800.0
/
700.0 7:‘_—
= /
= 600.0
8 //
2 5000
s
2 4000
£ 3000 /
=
& 200.0
100.0 /
0.0
0.0 2.0 4.0 6.0 8.0 100 120 140 160
Cas /mim/
Cas t=15 min.
Souéinitelé pro prafezy 1-3
Teploty kyo Kpo Keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
713.68 | 0.214 0.072 0.125
Souginitelé pro prafezy 4
Teploty Kpo Keo
500 0.53 0.6
600 0.3 0.31
700 0.13 0.13
800 0.07 0.09
Teplota nognriku
713.68 || 0.122 0.125
Kyo red. soucinitel na mez kluzu
Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast
Soucinitelé pro spoje
Teploty Kpe Kwo
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota neska
713.68 || 0.095 0.122 0.000




REDUKCNT SOUCINITELE PRO NAVRH NA R15

DIAGONALA C100X3

Vyvoj teploty

800.0
/
700.0 —
= //
= 600.0
% / /
© 5000 7
N .
g v
3 400.0
Q
‘_g 300.0
(o
& 200.0
100.0 /
0.0
2.0 4.0 6.0 8.0 100 120 140 160
Cas /mim/
Cas t=15 min.
Souéinitelé pro prafezy 1-3
Teploty kyo Kpo Keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
697.93 [ 0.235 0.077 0.134
Souginitelé pro prafezy 4
Teploty Kpo Keo
500 0.53 0.6
600 0.3 0.31
700 0.13 0.13
800 0.07 0.09
Teplota nogntku
697.93 || 0.134 0.134
Kyo red. soucinitel na mez kluzu
Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast
Soucinitelé pro spoje
Teploty Kpe Kwo
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota neshiku
697.93 || 0.102 0.135 0.000
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REDUKCNT SOUCINITELE PRO NAVRH NA R15

DIAGONALA C100X4

Vyvoj teploty

83

800.0
/
700.0 —
= /
@ 600.0 / /
[
2 5000 ~ ~
s
2 4000 /
£ 3000 /
= /
@ 2000 /
100.0 /
0.0
0.0 2.0 4.0 6.0 8.0 100 120 140 160
Cas /mim/
Cas t=15 min.
Souéinitelé pro prafezy 1-3
Teploty kyo Kpo Keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
667.16 [ 0.309 0.109 0.189
Souginitelé pro prafezy 4
Teploty Kpo Keo
500 0.53 0.6
600 0.3 0.31
700 0.13 0.13
800 0.07 0.09
Teplota nesniku
667.16 || 0.186 0.189
Kyo red. soucinitel na mez kluzu
Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast
Soucinitelé pro spoje
Teploty Kpe Kwo
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota nesniky
667.16 || 0.139 0.211 0.000




REDUKCNT SOUCINITELE PRO NAVRH NA R15

DIAGONALA C100X5

Vyvoj teploty

84

800.0
/
700.0 —
= /
= 600.0
8 //
2 5000
s
3 400.0
2
‘_g 300.0 /
(o
2 200.0 /
100.0 /
0.0
0.0 2.0 4.0 6.0 8.0 100 120 140 160
Cas /mim/
Cas t=15 min.
Souéinitelé pro prafezy 1-3
Teploty kyo Kpo Keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
639.02 [ 0.376 0.139 0.240
Souginitelé pro prafezy 4
Teploty Kpo Keo
500 0.53 0.6
600 0.3 0.31
700 0.13 0.13
800 0.07 0.09
Teplota pesniku
639.02| | 0.234 0.240
Kyo red. soucinitel na mez kluzu
Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast
Soucinitelé pro spoje
Teploty Kpe Kwo
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota pesniky
639.02| | 0.173 0.281 0.000
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 23.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Vaznik - diagonaly
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 fire C 100x85x5 2.756 | HX500LAD 11.45 1580 1580 11
2 Strut Strut 2 screw fire C 100x85x5 2.756 | HX500LAD 11.45 1580 1580 12
8 Strut Strut 2 screw fire C 100x85x5 2.48 | HX500LAD 11.45 1580 1580 12
9 Strut Strut 2 screw fire C 100x85x5 2.48 | HX500LAD 11.45 1580 1580 11
14 | Strut Strut 2 screw fire C 100x82x4 2.529 | HX420LAD 8.99 1166.8 1166.8 12
15 | Strut Strut 2 screw fire C 100x82x4 2.529 | HX420LAD 8.99 1166.8 1166.8 11
20 Strut Strut 2 screw fire C 100x82x4 2.392 | HX420LAD 8.99 1166.8 1166.8 12
21 Strut Strut 2 screw fire C 100x82x4 2.392 | HX420LAD 8.99 1166.8 1166.8 11
26 Strut Strut 2 screw fire C 100x82x4 2.384 | HX420LAD 8.99 1166.8 1166.8 12
27 Strut Strut 2 screw fire C 100x82x4 2.384 | HX420LAD 8.99 1166.8 1166.8 11
32 Strut Strut 2 screw fire C 100x77x3 2.247 | S350GD 6.21 840 840 12
33 | Strut Strut 2 screw fire C 100x77x3 2.247 | S350GD 6.21 840 840 11
38 Strut Strut 2 screw fire C 100x75x2 2.24 | S350GD 414 552 472.35 11
39 Strut Strut 2 screw fire C 100x75x2 2.24 | S350GD 414 552 472.35 12
44 | Strut Strut 2 screw fire C 100x75x2 2.104 | S350GD 414 552 552 11
45 | Strut Strut 2 screw fire C 100x75x2 2.104 | S350GD 414 552 552 22
50 | Strut Strut 2 screw fire C 100x77x3 2.097 | S350GD 6.21 840 840 11
51 Strut Strut 2 screw fire C 100x77x3 2.097 | S350GD 6.21 840 840 12
56 Strut Strut 2 screw fire C 100x82x4 1.961 | HX420LAD 8.99 1166.8 1166.8 11
57 Strut Strut 2 screw fire C 100x82x4 1.961 | HX420LAD 8.99 1166.8 1166.8 12
62 Strut Strut 2 screw fire C 100x82x4 1.955 | HX420LAD 8.99 1166.8 1166.8 10
63 | Strut Strut 2 screw fire C 100x82x4 1.955 | HX420LAD 8.99 1166.8 1166.8 10
68 Strut Strut 2 screw fire C 100x85x5 1.82 | HX500LAD 11.45 1580 1580 10
69 Strut Strut 2 screw fire C 100x85x5 1.82 | HX500LAD 11.45 1580 1580 10
74 | Strut Strut 2 screw fire C 100x85x5 1.814 | HX500LAD 11.45 1580 1580 10
75 | Strut Strut 2 screw fire C 100x85x5 1.814 | HX500LAD 11.45 1580 1580 10
80 | Strut Strut 2 screw fire C 100x85x5 1.681 | HX500LAD 11.45 1580 1580 10
81 Strut Strut 2 screw fire C 100x85x5 1.681 | HX500LAD 11.45 1580 1580 10
86 Strut Strut 2 screw fire C 100x85x5 1.675 | HX500LAD 11.45 1580 1580 10
87 Strut Strut 2 screw fire C 100x85x5 1.675 | HX500LAD 11.45 1580 1580 10
92 Strut Strut 2 screw fire C 100x85x5 1.543 | HX500LAD 11.45 1580 1580 10
93 | Strut Strut 2 screw fire C 100x85x5 1.543 | HX500LAD 11.45 1580 1580 10
98 Strut Strut 2 screw fire C 100x85x5 1.539 | HX500LAD 11.45 1580 1580 10
99 Strut Strut 2 screw fire C 100x85x5 1.539 | HX500LAD 11.45 1580 1580 10

104 | Strut Strut 2 screw fire C 100x85x5 1.408 | HX500LAD 11.45 1580 1580 10

105 | Strut Strut 2 screw fire C 100x85x5 1.408 | HX500LAD 11.45 1580 1580 10

110 | Strut Strut 2 screw fire C 100x85x5 1.405 | HX500LAD 11.45 1580 1580 10

111 | Strut Strut 2 screw fire C 100x85x5 1.405 | HX500LAD 11.45 1580 1580 10

116 | Strut Strut 2 screw fire C 100x85x5 1.277 | HX500LAD 11.45 1580 1580 10

117 | Strut Strut 2 screw fire C 100x85x5 1.277 | HX500LAD 11.45 1580 1580 10

122 | Strut Strut 2 screw fire C 100x85x5 1.275 | HX500LAD 11.45 1580 1580 10

123 | Strut Strut 2 screw fire C 100x85x5 1.275 | HX500LAD 11.45 1580 1580 10

128 | Strut Strut 2 screw fire C 100x85x5 1.048 | HX500LAD 11.45 1580 1580 10

129 | Strut Strut 2 screw fire C 100x85x5 1.048 | HX500LAD 11.45 1580 1580 10




C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 23.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Vnitfni sily:

Prve M_z,Ed dM_z,Ed Komb.
k Typ Profil N_Ed [kN] | N_tEd[kN] | N_c,Ed [kN] [kNm] V_y,Ed [kN] [kNm] N_Ed
1 Strut C 100x85x5 -34.38 -34.54 -7.93 0.04 0 0 11
2 Strut C 100x85x5 -33.67 -33.83 -7.95 0.04 0 0 12
8 Strut C 100x85x5 32.78 7.4 32.78 0 -0.03 0 12
9 Strut C 100x85x5 33.56 7.39 33.56 0 -0.03 0 11
14 | Strut C 100x82x4 -26.58 -26.69 -5.87 0.02 0.01 0 12
15 | Strut C 100x82x4 -27.45 -27.56 -5.94 0.02 0.01 0 11
20 | Strut C 100x82x4 23.47 4.88 23.47 0 -0.05 0 12
21 | Strut C 100x82x4 24.32 4.96 24.32 0 -0.05 0 11
26 | Strut C 100x82x4 -13.96 -14.06 -2.33 0.02 0.01 0 12
27 | Strut C 100x82x4 -14.91 -15.01 -2.58 0.02 0.01 0 11
32 | Strut C 100x77x3 10.32 1.33 10.32 0 -0.03 0 12
33 | Strut C 100x77x3 11.2 1.57 11.2 0 -0.03 0 11
38 | Strut C 100x75x2 2.3 -1.1 2.3 0 0.01 0.01 11
39 | Strut C 100x75x2 1.48 -1.91 1.48 0 0.01 0 12
44 | Strut C 100x75x2 -4.06 -4.11 -0.49 -0.01 0.01 0 11
45 | Strut C 100x75x2 -3.17 -3.22 0.44 -0.01 0 0 22
50 Strut C 100x77x3 14.14 3.35 14.14 0 -0.01 0 11
51 | Strut C 100x77x3 12.97 2.92 12.97 0 -0.01 0 12
56 | Strut C 100x82x4 -16.13 -16.21 -4.02 -0.01 0.04 0 11
57 | Strut C 100x82x4 -15.09 -15.17 -3.66 -0.01 0.04 0 12
62 | Strut C 100x82x4 25.62 6.4 25.62 0 -0.04 0 10
63 | Strut C 100x82x4 24.64 6.25 24.64 0 -0.04 0 10
68 | Strut C 100x85x5 -33.45 -33.56 -8.58 -0.02 0.1 0 10
69 | Strut C 100x85x5 -32.34 -32.44 -8.43 -0.02 0.1 0 10
74 Strut C 100x85x5 53.41 13.58 53.41 0 -0.14 0 10
75 | Strut C 100x85x5 52.08 13.59 52.08 0 -0.14 0 10
80 | Strut C 100x85x5 -54.29 -54.38 -14.02 -0.02 0.2 0 10
81 | Strut C 100x85x5 -52.97 -53.06 -14.03 -0.02 0.2 0 10
86 | Strut C 100x85x5 66.7 17.04 66.7 0 -0.23 0 10
87 | Strut C 100x85x5 65.31 17.2 65.31 0 -0.22 0 10
92 | Strut C 100x85x5 -71.54 -71.62 -18.39 -0.01 0.3 0 10
93 | Strut C 100x85x5 -70.12 -70.2 -18.58 -0.01 0.3 0 10
98 | Strut C 100x85x5 91.23 23.25 91.23 0 -0.38 0 10
99 | Strut C 100x85x5 89.66 23.63 89.66 0 -0.37 0 10

104 | Strut C 100x85x5 -102.1 -102.18 -24.76 -0.01 0.48 0 10

105 | Strut C 100x85x5 -100.48 -100.56 -25.15 -0.01 0.48 0 10

110 | Strut C 100x85x5 127.04 30.79 127.04 0 -0.59 0 10

111 | Strut C 100x85x5 125.25 31.31 125.25 0 -0.59 0 10

116 | Strut C 100x85x5 -133.64 -133.71 -32.47 -0.01 0.67 0 10

117 | Strut C 100x85x5 -131.82 -131.89 -33 -0.01 0.67 0 10

122 | Strut C 100x85x5 156.95 38.09 156.95 0 -0.76 0 10

123 | Strut C 100x85x5 154.85 38.28 154.85 0 -0.76 0 10

128 | Strut C 100x85x5 -173.3 -173.35 -42.16 -0.01 0.85 0 10

129 | Strut C 100x85x5 -170.81 -170.86 -42.27 -0.01 0.86 0 10
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 23.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Vzpér

Prve N_y,b,Rd N_z,b,Rd N_b,t,Rd N_b,tf,R

k Typ Profil X vy [ [kN] [kN] X_t[-] [kN] X_tf[-] d [kN]

1 Strut C 100x85x5 0.37 114.59 0.31 98.15 1 0 1 0

2 Strut C 100x85x5 0.37 114.59 0.31 98.15 1 0 1 0

8 Strut C 100x85x5 0.42 131.74 0.36 114.25 0.29 90.39 0.21 66.37

9 Strut C 100x85x5 0.42 131.74 0.36 114.25 0.29 90.39 0.21 66.37
14 | Strut C 100x82x4 0.43 63.92 0.35 51.55 1 0 1 0
15 | Strut C 100x82x4 0.43 63.92 0.35 51.55 1 0 1 0
20 | Strut C 100x82x4 0.46 68.14 0.38 55.58 0.29 42.04 0.22 32.79
21 | Strut C 100x82x4 0.46 68.14 0.38 55.58 0.29 42.04 0.22 32.79
26 | Strut C 100x82x4 0.46 68.39 0.38 55.81 1 0 1 0
27 | Strut C 100x82x4 0.46 68.39 0.38 55.81 1 0 1 0
32 | Strut C 100x77x3 0.52 36.86 0.39 27.67 0.27 19.02 0.23 16.11
33 | Strut C 100x77x3 0.52 36.86 0.39 27.67 0.27 19.02 0.23 16.11
38 | Strut C 100x75x2 0.68 13.75 0.56 11.35 0.42 8.53 0.38 7.58
39 | Strut C 100x75x2 0.68 13.75 0.56 11.35 0.42 8.53 0.38 7.58
44 | Strut C 100x75x2 0.56 23.31 0.42 17.33 1 0 1 0
45 | Strut C 100x75x2 0.56 23.31 0.42 17.33 1 0 1 0
50 | Strut C 100x77x3 0.56 39.14 0.43 30.07 0.3 20.79 0.25 17.75
51 | Strut C 100x77x3 0.56 39.14 0.43 30.07 0.3 20.79 0.25 17.75
56 | Strut C 100x82x4 0.56 82.74 0.48 70.5 1 0 1 0
57 | Strut C 100x82x4 0.56 82.74 0.48 70.5 1 0 1 0
62 | Strut C 100x82x4 0.56 82.97 0.48 70.74 0.36 53.63 0.29 43.38
63 | Strut C 100x82x4 0.56 82.97 0.48 70.74 0.36 53.63 0.29 43.38
68 | Strut C 100x85x5 0.58 181.97 0.53 165.11 1 0 1 0
69 | Strut C 100x85x5 0.58 181.97 0.53 165.11 1 0 1 0
74 | Strut C 100x85x5 0.58 182.45 0.53 165.62 0.41 129.96 0.33 102.44
75 | Strut C 100x85x5 0.58 182.45 0.53 165.62 0.41 129.96 0.33 102.44
80 | Strut C 100x85x5 0.62 193.6 0.57 177.72 1 0 1 0
81 | Strut C 100x85x5 0.62 193.6 0.57 177.72 1 0 1 0
86 | Strut C 100x85x5 0.62 194.02 0.57 178.18 0.45 141.52 0.36 113.64
87 | Strut C 100x85x5 0.62 194.02 0.57 178.18 0.45 141.52 0.36 113.64
92 | Strut C 100x85x5 0.65 205.05 0.61 190.44 1 0 1 0
93 | Strut C 100x85x5 0.65 205.05 0.61 190.44 1 0 1 0
98 | Strut C 100x85x5 0.66 205.39 0.61 190.82 0.49 154.14 0.4 126.32
99 | Strut C 100x85x5 0.66 205.39 0.61 190.82 0.49 154.14 0.4 126.32
104 | Strut C 100x85x5 0.69 216.11 0.65 202.96 1 0 1 0
105 | Strut C 100x85x5 0.69 216.11 0.65 202.96 1 0 1 0
110 | Strut C 100x85x5 0.69 216.36 0.65 203.23 0.53 167.6 0.45 140.41
111 | Strut C 100x85x5 0.69 216.36 0.65 203.23 0.53 167.6 0.45 140.41
116 | Strut C 100x85x5 0.72 226.61 0.69 214.98 1 0 1 0
117 | Strut C 100x85x5 0.72 226.61 0.69 214.98 1 0 1 0
122 | Strut C 100x85x5 0.72 226.74 0.69 215.13 0.58 181.54 0.5 155.66
123 | Strut C 100x85x5 0.72 226.74 0.69 215.13 0.58 181.54 0.5 155.66
128 | Strut C 100x85x5 0.78 244.04 0.75 235.11 1 0 1 0
129 | Strut C 100x85x5 0.78 244.04 0.75 235.11 1 0 1 0
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek

Datum:; 23.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka

Norma projektu: ‘ CSN EN

Profily:
NcM
Prve N_c | N_.t [ NcM z2 V_ N_t | N_b NyMy NzMy | Profil Komb.
k Profil 0] | 6] | z[%] | [%] | [6] | [%] | [%] | Mz[%] | Mz[%] | [%] Rozh. profil N_Ed
1 C 100x85x5 0 11 11 10 0 0 0 0 0 11 | Prosty tah 11
2 C 100x85x5 0 10 11 10 0 0 0 0 0 11 | Tah aohyb 12
8 C 100x85x5 10 0 0 10 0 33 | 49 0 0 49 | Vzpér 12
9 C 100x85x5 11 0 0 11 0 33 51 0 0 51 Vzpér 11
14 | C 100x82x4 0 17 18 17 0 0 0 0 0 18 | Tah aohyb 12
15 | C 100x82x4 0 18 18 17 0 0 0 0 0 18 | Prosty tah 11
20 | C 100x82x4 16 0 0 16 0 34 | 72 0 0 72 | Vzpeér 12
21 | C 100x82x4 16 0 0 16 0 34 | 74 0 0 74 | Vzpeér 11
26 | C 100x82x4 0 9 10 9 0 0 0 0 0 10 | Tah aohyb 12
27 | C 100x82x4 0 10 10 9 0 0 0 0 0 10 | Prosty tah 11
32 | C 100x77x3 15 0 0 15 0 34 | 64 0 0 64 | Vzpeér 12
33 | C 100x77x3 16 0 0 16 0 34 | 70 0 0 70 | Vzpeér 11
38 | C 100x75x2 11 0 12 25 0 34 | 30 22 22 30 | Stihlost 11
39 | C 100x75x2 7 0 8 7 0 34 | 20 14 14 20 | Stihlost 12
44 | C 100x75x2 0 9 10 8 0 0 0 0 0 10 | Tah aohyb 11
45 | C 100x75x2 0 7 8 6 0 0 0 0 0 8 Tah a ohyb 22
50 | C 100x77x3 20 0 0 20 0 31 | 80 0 0 80 | Vzpeér 11
51 | C 100x77x3 18 0 0 18 0 31 | 73 0 0 73 | Vzpeér 12
56 | C 100x82x4 0 10 11 10 0 0 0 0 0 11 | Tah aohyb 11
57 | C 100x82x4 0 10 10 9 0 0 0 0 0 10 | Prosty tah 12
62 | C 100x82x4 17 0 0 17 0 27 | 59 0 0 59 | Vzpeér 10
63 | C 100x82x4 17 0 0 17 0 27 | 57 0 0 57 | Vzpeér 10
68 | C 100x85x5 0 10 10 10 0 0 0 0 0 10 | Prosty tah 10
69 | C 100x85x5 0 10 10 10 0 0 0 0 0 10 | Prosty tah 10
74 | C 100x85x5 17 0 0 17 0 24 | 52 0 0 52 | Vzpér 10
75 | C 100x85x5 16 0 0 16 0 24 | 51 0 0 51 | Vzpeér 10
80 | C 100x85x5 0 17 17 16 0 0 0 0 0 17 | Prosty tah 10
81 | C 100x85x5 0 16 16 16 0 0 0 0 0 16 | Prosty tah 10
86 | C 100x85x5 21 0 0 21 0 22 | 59 0 0 59 | Vzpér 10
87 | C 100x85x5 21 0 0 21 0 22 | 57 0 0 57 | Vzpeér 10
92 | C 100x85x5 0 22 22 22 0 0 0 0 0 22 | Prosty tah 10
93 | C 100x85x5 0 21 22 21 0 0 0 0 0 22 | Tahaohyb 10
98 | C 100x85x5 29 0 0 29 0 20 | 72 0 0 72 | Vzpeér 10
99 | C 100x85x5 28 0 0 28 0 20 | 71 0 0 71 | Vzpeér 10
104 | C 100x85x5 0 31 31 31 1 0 0 0 0 31 | Prosty tah 10
105 | C 100x85x5 0 31 31 31 1 0 0 0 0 31 | Prostytah 10
110 | C 100x85x5 40 0 0 40 1 19 | 90 0 0 90 | Vzpeér 10
111 | C 100x85x5 39 0 0 39 1 19 | 89 0 0 89 | Vzpeér 10
116 | C 100x85x5 0 41 41 41 1 0 0 0 0 41 Prosty tah 10
117 | C 100x85x5 0 40 40 40 1 0 0 0 0 40 | Prosty tah 10
122 | C 100x85x5 49 [ 0 0 49 [ 1 |17 N o© o OGS 0
123 | C 100x85x5 49 0 0 49 1 17 | 99 0 0 99 | Vzpér 10
128 | C 100x85x5 0 53 53 53 1 0 0 0 0 53 | Prosty tah 10
129 | C 100x85x5 0 52 52 52 1 0 0 0 0 52 | Prosty tah 10

2 krajni diagonaly vazniku budou z profilu
C40/132/100/132/40x6
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 23.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Komb Komb F_ F_
Prve | _N_t, _N_c, N_t,Ed N_c,Ed F v b n V_eff | Spoj
k Ed Ed Profil [KN] [KN] Spoj 6] | 6] | [o6] | [ [%] Rozh. spoj
1 11 50 C 100x85x5 -34.54 -7.93 C56 13 | 11 7 10 13 | Shear
2 12 21 C 100x85x5 -33.83 -7.95 C56 13 | 11 7 10 13 | Shear
8 21 12 C 100x85x5 7.4 32.78 C56 13 | 10 1 2 13 | Shear
9 50 11 C 100x85x5 7.39 33.56 C56 13 | 11 1 2 13 | Shear
14 12 21 C 100x82x4 -26.69 -5.87 C46 10 | 12 8 12 12 | Bearing
15 11 50 C 100x82x4 -27.56 -5.94 C46 11 | 13 8 12 13 | Bearing
20 21 12 C 100x82x4 4.88 23.47 C46 9 11 1 2 11 | Bearing
21 50 11 C 100x82x4 4.96 24.32 C46 9 11 1 2 11 | Bearing
26 12 21 C 100x82x4 -14.06 -2.33 C46 5 6 4 6 6 Bearing
27 11 50 C 100x82x4 -15.01 -2.58 C46 6 7 4 7 7 Bearing
32 21 12 C 100x77x3 1.33 10.32 C36 4 7 1 1 7 Bearing
33 50 11 C 100x77x3 1.57 11.2 C36 4 8 1 1 8 Bearing
38 22 11 C 100x75x2 -1.1 2.3 C26 1 2 1 1 2 Bearing
39 23 12 C 100x75x2 -1.91 1.48 C26 1 2 1 2 2 Bearing
44 11 22 C 100x75x2 -4.11 -0.49 C26 2 4 3 5 5 Block tear.
45 22 23 C 100x75x2 -3.22 0.44 C26 1 3 2 4 4 Block tear.
50 50 11 C 100x77x3 3.35 14.14 C36 5 10 2 2 10 | Bearing
51 21 12 C 100x77x3 2.92 12.97 C36 5 9 1 2 9 Bearing
56 11 50 C 100x82x4 -16.21 -4.02 C46 6 7 5 7 7 Bearing
57 12 21 C 100x82x4 -15.17 -3.66 C46 6 7 5 7 7 Bearing
62 50 10 C 100x82x4 6.4 25.62 C46 10 | 12 2 3 12 | Bearing
63 21 10 C 100x82x4 6.25 24.64 C46 9 11 2 3 11 | Bearing
68 10 50 C 100x85x5 -33.56 -8.58 C56 13 | 11 7 10 13 | Shear
69 10 21 C 100x85x5 -32.44 -8.43 C56 12 | 10 6 10 12 | Shear
74 50 10 C 100x85x5 13.58 53.41 C58 15 | 13 3 4 15 | Shear
75 21 10 C 100x85x5 13.59 52.08 C58 15 | 12 3 4 15 | Shear
80 10 50 C 100x85x5 -54.38 | -14.02 C58 16 | 13 | 11 17 17 | Block tear.
81 10 21 C 100x85x5 -53.06 | -14.03 C58 15 | 13 | 11 17 17 | Block tear.
86 50 10 C 100x85x5 17.04 66.7 C58 19 | 16 3 5 19 | Shear
87 21 10 C 100x85x5 17.2 65.31 C58 19 | 16 3 5 19 | Shear
92 10 50 C 100x85x5 -71.62 | -18.39 C58 21 | 17 || 14 23 23 | Block tear.
93 10 21 C 100x85x5 -70.2 -18.58 C58 20 | 17 || 14 22 22 | Block tear.
98 50 10 C 100x85x5 23.25 91.23 C58 26 | 22 5 7 26 | Shear
99 21 10 C 100x85x5 23.63 89.66 C58 26 | 21 5 8 26 | Shear
104 10 50 C 100x85x5 -102.18 | -24.76 C58 29 | 24 || 20 33 33 | Block tear.
105 10 21 C 100x85x5 -100.56 | -25.15 C58 29 | 24 || 20 32 32 | Block tear.
110 50 10 C 100x85x5 30.79 127.04 C58 37 | 30 6 10 37 | Shear
111 50 10 C 100x85x5 31.31 125.25 C58 36 | 30 6 10 36 | Shear
116 10 50 C 100x85x5 -133.71 | -32.47 C58 39 | 32 || 27 43 43 | Block tear.
117 10 50 C 100x85x5 -131.89 -33 C58 38 | 31 || 26 42 42 | Block tear.
122 50 10 C 100x85x5 38.09 156.95 C58 45 | 37 8 12 45 | Shear
123 21 10 C 100x85x5 38.28 154.85 C58 45 | 37 8 12 45 | Shear
128 10 50 C 100x85x5 -173.35 | -42.16 C58 50 | 41 || 35 55 55 | Block tear.
129 10 21 C 100x85x5 -170.86 | -42.27 C58 49 | 41 || 34 55 55 | Block tear.
pro C2 Fv a Fb < 10 /
pro C3 Fv a Fb < 10 o
pro C4 Fv a Fb < 14 POUZIT SROUBY Ml6
pro C5 Fv a Fb < 17
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 23.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Souhrn:

Prve Komb. Profil | Spoj

k Member type Profil Material N_Ed [%] [%] Vyhodnoceni Posouzeni

1 Strut 2 screw fire C 100x85x5 HX500LAD 11 11 13 | Shear Vyhovuje

2 Strut 2 screw fire C 100x85x5 HX500LAD 12 11 13 | Shear Vyhovuje

8 Strut 2 screw fire C 100x85x5 HX500LAD 12 49 13 | Vzpér Vyhovuje

9 Strut 2 screw fire C 100x85x5 HX500LAD 11 51 13 | Vzpér Vyhovuje
14 | Strut 2 screw fire C 100x82x4 HX420LAD 12 18 12 | Tah aohyb Vyhovuje
15 | Strut 2 screw fire C 100x82x4 HX420LAD 11 18 13 | Prosty tah Vyhovuje
20 | Strut 2 screw fire C 100x82x4 HX420LAD 12 72 11 | Vzpér Vyhovuje
21 | Strut 2 screw fire C 100x82x4 HX420LAD 11 74 11 | Vzpér Vyhovuje
26 | Strut 2 screw fire C 100x82x4 HX420LAD 12 10 6 Tah a ohyb Vyhovuje
27 | Strut 2 screw fire C 100x82x4 HX420LAD 11 10 7 Prosty tah Vyhovuje
32 | Strut 2 screw fire C 100x77x3 S350GD 12 64 7 Vzpér Vyhovuje
33 | Strut 2 screw fire C 100x77x3 S350GD 11 70 8 Vzpér Vyhovuje
38 | Strut 2 screw fire C 100x75x2 S350GD 11 30 2 Stihlost Vyhovuje
39 | Strut 2 screw fire C 100x75x2 S350GD 12 20 2 Stihlost Vyhovuje
44 | Strut 2 screw fire C 100x75x2 S350GD 11 10 5 Tah a ohyb Vyhovuje
45 | Strut 2 screw fire C 100x75x2 S350GD 22 8 4 Tah a ohyb Vyhovuje
50 | Strut 2 screw fire C 100x77x3 S350GD 11 80 10 | Vzpér Vyhovuje
51 | Strut 2 screw fire C 100x77x3 S350GD 12 73 9 Vzpér Vyhovuje
56 | Strut 2 screw fire C 100x82x4 HX420LAD 11 11 7 Tah a ohyb Vyhovuje
57 | Strut 2 screw fire C 100x82x4 HX420LAD 12 10 7 Prosty tah Vyhovuje
62 | Strut 2 screw fire C 100x82x4 HX420LAD 10 59 12 | Vzpér Vyhovuje
63 | Strut 2 screw fire C 100x82x4 HX420LAD 10 57 11 | Vzpér Vyhovuje
68 | Strut 2 screw fire C 100x85x5 HX500LAD 10 10 13 | Shear Vyhovuje
69 | Strut 2 screw fire C 100x85x5 HX500LAD 10 10 12 | Shear Vyhovuje
74 | Strut 2 screw fire C 100x85x5 HX500LAD 10 52 15 | Vzpér Vyhovuje
75 | Strut 2 screw fire C 100x85x5 HX500LAD 10 51 15 | Vzpér Vyhovuje
80 | Strut 2 screw fire C 100x85x5 HX500LAD 10 17 17 | Block tear. Vyhovuje
81 | Strut 2 screw fire C 100x85x5 HX500LAD 10 16 17 | Block tear. Vyhovuje
86 | Strut 2 screw fire C 100x85x5 HX500LAD 10 59 19 ||Vzpér Vyhovuje
87 | Strut 2 screw fire C 100x85x5 HX500LAD 10 57 19 ||Vzpér Vyhovuje
92 | Strut 2 screw fire C 100x85x5 HX500LAD 10 22 23 ||Block tear. Vyhovuje
93 | Strut 2 screw fire C 100x85x5 HX500LAD 10 22 22 ||Block tear. Vyhovuje
98 | Strut 2 screw fire C 100x85x5 HX500LAD 10 72 26 ||Vzpér Vyhovuje
99 | Strut 2 screw fire C 100x85x5 HX500LAD 10 71 26 ||Vzpér Vyhovuje
104 | Strut 2 screw fire C 100x85x5 HX500LAD 10 31 33 ||Block tear. Vyhovuje
105 | Strut 2 screw fire C 100x85x5 HX500LAD 10 31 32 ||Block tear. Vyhovuje
110 | Strut 2 screw fire C 100x85x5 HX500LAD 10 90 37 ||Vzpér Vyhovuje
111 | Strut 2 screw fire C 100x85x5 HX500LAD 10 89 36 ||Vzpér Vyhovuje
116 | Strut 2 screw fire C 100x85x5 HX500LAD 10 41 43 | |Block tear. Vyhovuje
117 | Strut 2 screw fire C 100x85x5 HX500LAD 10 40 42 | |Block tear. Vyhovuje
122 | Strut 2 screw fire C 100x85x5 HX500LAD 10
123 | Strut 2 screw fire C 100x85x5 HX500LAD 10 99 45 | |Vzpér Vyhovuje
128 | Strut 2 screw fire C 100x85x5 HX500LAD 10 53 55 ||Block tear. Vyhovuje
129 | Strut 2 screw fire C 100x85x5 HX500LAD 10 52 55 ||Block tear. Vyhovuje

1

|Profil C40/132/100/132/40x6 |
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REDUKCNT SOUCINITELE PRO NAVRH NA R15

SLOUPY RAMU QC 360X5X4

Vyvoj teploty

92

800.0
/
700.0 —
= /
= 600.0
8 //
2 5000 -
s
% 400.0 /
£ 3000 7
=
© 2000 //
100.0 /
0.0
0.0 2.0 4.0 6.0 8.0 100 120 140 160
Cas /mim/
Cas t=15 min.
Souéinitelé pro prafezy 1-3
Teploty kyo Kpo Keo
500 0.78 0.36 0.6
600 0.47 0.18 0.31
700 0.23 0.075 0.13
800 0.11 0.05 0.09
Teplota nosniku
510.82 [ 0.746 0.341 0.569
Souginitelé pro prafezy 4
Teploty Kpo Keo
500 0.53 0.6
600 0.3 0.31
700 0.13 0.13
800 0.07 0.09
Teplota npsnfku
510.82 || 0.505 0.569
Kyo red. soucinitel na mez kluzu
Kpo red. soucinitel pro navrhovou mez kluzu
Keo red. soucinitel pro linerni pruznou ¢ast
Soucinitelé pro spoje
Teploty Kpe Kwo
500 0.55 0.627
600 0.22 0.378
700 0.1 0.13
800 0.067 0.074
Teplota nosniku
510.82 | 0.514 0.600 0.000




Autodesk Robot Structural Analysis Professional 2018

Author: File: CZ1138 FR1_fire.rtd
Address: Project: MTH110

View - MY;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 50

OHYBOVE MOMENTY + REAKCE

52
o® g

[e0]
=~y & L < o
(=) © Nn/R - ) 0 =~ ™
= = S g /X N S o © E -
: - ; a' P [ b0 0.0b 040 0.02 ,02 P <
5 % X N ks d/g - & 0 X o & o t /
1238 | % Mo, & i AL Slos X a g A 040 11279
& o7 ) U g g L ¥ ¥
—8.57 1:4.00
FX=-23.25/-1.92
FZ=38.39/138.03
- | MY=-5049/4.53
FX=4.22/23.25 @{‘E}
FZ=39.31/139.77
MY=14.17/79.91
— My 50kNm

Max=123.18

Min=-112.79
Lx Cases: 10to12 20to23 50

Date : 24/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018

Author:
Address:

File: CZ1138 FR1_fire.rtd
Project: MTH110

View:1 - FX;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 50

8:48

141.03

130.01

FX=4.22/23.25
FZ=30.31/139.77
MY=14.17/79.91

Lo

SLOUPY RAMU - NORMALOVE SILY

.69

FX=-23.25/-1.92
FZ=38.39/138.03
MY=-59.49/-4.53

— Extc Fxt 200kN

Max=141.03
Min=-3.48

Cases: 10to12 20t023 50

Date : 24/07/18

Page : 1

94




Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1_fire.rtd
Address: Project: MTH110

View:1 - FZ;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 50

SLOUPY RAMU - POSOUVAJICcI SILY
762 3985 137.57 _126.62 -30.99 0.20
-23.2 23.25
-4.98 3.72
FX=-23.25/-1.92
FZ=38.39/138.03
i MY=-59.49/-4.53

23 Fx=4.20/23.25 Q '
F7=39.31/139.77
MY=14.17/79.91

¢z 20kN

Max=137.57

Min=-126.62
Lx Cases: 10to12 20to23 50

Date : 24/07/18 Page: 1

95




POSUDEK SLOUPU RAMU NA R15

Frame Column 4-C-profiles, d=100mm

Sectionproperties for frame colum: four-part C-profiles

Four-part frame column:

N

N
fy=242—

mm

vmo = 10| frmig = 10| [y = 1.25
profile for innerprofile is : IP := "360x5D"
profile for outerprofile is :
distance be tween C-profiles:  d:= 100-mm
(do not change)
capacity for bolts: FpRK = 54.3-kN|

Section properties single column C-profile:

inner profile: outer profile:
b =100 mm bg = 100mm
= m = 36 mm
i t=5mm
i h = 360mn hg:360rrm
EmI | | T N _t=5mm Ltg:4mm
Z :ﬂ
& op = 27.11mm tg = 4mm - —
1.0P
IW 22
Agg = 1.09% 10 mm? Ay oo = 7.25x 10°mm? 'WT A lyy = 147.52mm gz = |77 iz = 112.09mm
99 : g9 99
ly =237 10°mm* 1, =137 10°mm* Wegryy = 1.08x 10°mm®  Ip =295 10°em* 1, = 3.79x 10°cm”
Stresses and buckling length according to first order frame analys forces from- |Loadcase - "ALL"|
M = 124-KN-m | | | | | ‘
Ed.1 =
i } 3 \/} ‘ \ i | 4\
MEd 2= —80-kN-m M.Ed1 M.Ed1 = ;‘ ! = ~
- ) ! = g
M.Ed3 ge = a | sis
Mgg 3= O~kN~m| N = o i 7=
M = 0.01-kN-n| %MZ mé ' = g \5
_ﬂ_
MEd.Z.Z = OkNm| A B =
VEg 1 = 24kN E i \m The moment is distributed |M Tdis = A
2 & according to frame modelling oment_ais :=
VEgo = l38-kN| S - like shown in figure:
Ngq:= 140-kN 5 5%
>~ >
A B

Global buckling length in y-y accounting for the stiffness behavior of frame: (from "Stahlbau in Beispielen, Berechnungspraxis nach DIN 18800-1 his 3",

Hunersen, Fritzsche)

N.Ed2 N.Ed length pillar:
¢ 1 /4 .
]—/ 5 width frame:
‘,))777777—7 S T
_ SV M.Ed1 height truss:
&
T
Area u hord:
by pper chord
B.fr
1 upper chord:
z 2 |0 y yU
0 | Area lower chord:
X.enora=1| X.cnora=2 I lower chord:

FIRE C-EN_PILLAR_QUADRO_ver 1-
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Hpil =8.7-m

compr. force on pillar 2:

Bf == 32.7:m

Htr ;= 1705-mm

2
AU.ChOfd = 4899-mm ‘

7 4
lu.chord = 2:2:10"-mm | chord

2
AlO.ChOfd = 4071-mm ‘

number of
profiles upper

num ber of
profiles lower

6 4 .
lo.chord := 18.44-10"-mm ‘Chord.

Xy.chord = 2

Xlo.chord = 2
1 -

6



2
,1imp =1 _ mAm
NEg j p scopeg = "Ok

- W - — minl YT
ozB = . ozB =0 CB = mln(
2 .
By = max( /O.5~il +m ’\/4 + 1.4-(cq + 6-0p )+ 0.02-(Ccy +6-a ,2—‘ B, 1 =2.02 - factor for buckling
v P ( P B) ( P B) v .ength in plane (y-y)

2 2 10, ¢
lchord = Xu.chord'('u.chord + Au.chord'(Htr'o'S) —‘ + XIo.chord'('lo.chord + Alo.chord'(Htr'o'S) —‘ lchorg = 1-31 x 107" mm

4.1 LA B N

. Ed
I o ,loj CB = 0.07 mB = mln(
. 'Agg chord " pil
1 2
= |=.(1+m .\/]_ + 0.35-(cp + 6- — 0.017-(cp + 6- = 1.01 :factor for buckling length in plane (y-

Py2 \l 2 ( B) ( B aﬁ) ( B aﬁ) Py2 il foxed att bottom - v
Length of pillar= L= 8.7m like chosen above

Buckling lengths: L:=H

pil
By =1.01 Ly:: 2-L Flexural buckling axis y-y:

L,:=10L Flexural buckling axis z-z

L t=10L Distance flange bracings - LTB inner flange in compression
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 pillar: EN 1993-1-3 table 6.3 about: y-y: a EN1993-1-1,table 6.1: o =0,21
z-Z: b EN1993-1-1,table 6.1: o =0,34
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y
E I-y Aeffcc 1 Im perfection factor o
Ap=ml=— A1 =9888 A ypgeci= T " MyFBec = %97 relating to bucking curve a %y = 021
fyb Iyy Agg 7\,1
2 . 1
dyFB = 0'5'(1 + 0‘y'(7‘r.y.FBcc - 0'2) + kr.y.FBch Xy.FBcc = MIN > 2’1 Ly FBoc = 068
dyFp = 1.06 dyFB + J¢y.FB ~ Mr.y.FBcc '
Design buckling resistance for buckling mode % A £
flexural buckling-: NRd.y.FBcc.IP = yFBoe ees I NRd.y.FBcc.Ip = 615-4kN
y-y: INNER PROFILES: |P = "360x5D" R TM1 o
Design buckling resistance for buckling mode % A £
flexural buckling-- NRd.y.FBcc.OP = yFBoe efecOF e NRd.y.FBcc.op = 435.7kN
y-y: OUTER PROFILES: OP = "360x4D" R TM1 o
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L A ;
Z eff.cc 1 Im perfection factor o
hp =98.88 ArzFBec = ; ’ Agg k_1 ArzFBec = 064 relating to bucking curve b a, =034
. ( 2 o 1
bz Fg =051+ 0‘z'(7‘r.z.FBcc - 0'2) + kr.z.FBch Xz.FBcc == MiN > 2’1 %z FBec = 082
= 0.78 0zFB *\92FB ~ Ar.zFBcc '
z.FB
Design buckling resistance for buckling mode % A £
flexural buckling-: NRo2FBee.Ip = & NRd.zFBcc.Ip = 734.2kN
z-z. INNER PROFILES: IP = "360x5D" e M1 o
Design buckling resistance for buckling mode x A f
Alexural buckling-: NRd.z.FBcc.OP = zFBec” eftcc O ¥ NRd.z.FBcc.op = 519.9kN
z-z. OUTER PROFILES: OP = "360x4D" e M1 o

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 appropriate calculation method can be used, here the

procedure given in German ENV 1993-1-1 Annex F. LLT =8.7m Moment_dis = "A"

kpm.or = 1.0 (hinged at ends) kw M.cr:= 1.0  (no special wrap restraints at ends)

For pillar with fixed Meg2
both upper and YmdA = [ i [Meqa| = [Meq2] VmdA = —0.65
lower beam (end Ed.1
moments): MEgq 1
according to = if |MEd 1| < |MEd 2|
picture "A": Mgq.2 ' '
FIRE C-EN_PILLAR_QUADRO_ver_1- 2-6
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. 2 .
CiLa= m|n<l.88 ~ 140W g A + 0529 g A ,2.7) if |Mgqg| =0-kN-m Cyp- 27

1.285 if |Mgq 3| # 0-kN-m

2 B 2 2 ]
n By [ KM.cr j loe . (kM.cr'LLT) Gyt

(kM.cr' I-LT)2 “wmer) 2z nz'E'lzz

For framepillar with moment distribution according to picture "B": ) Cip= 1132 if |ME0|-3| = 0-kN-m

0.5

Mera=CraA Mer A = 8237.73kN-m

2 B 2 2 ]
n Bz [ KM.cr j low . (kM.cr'LLT) Gyt
2 |
(kM.Cr. LLT) | I(\N.l\/l.Cr

Elastic critical moment for lateral-torsional buckling basedon M

05 1285 if |Mgg g # O-kN'm
Cip=113

M =Cq p-
cr.B 1.B M, g = 3453.74kN-m

2
7z T -E-IZZ

M¢r A if Moment_dis = "A"

gross cross sectional properties, taking into account the loading conditions, real cr Mg, = 8238 KN-m
moment distribution and lateral restraints for double C-section: MCI’.B if Moment_dis = "B"
| MEd2z
¥Ymdz= 'y if |MEd.1.z| 2 |MEd.2.z|
Ed.1l.z
=0
Megiz VYmd.z
IV IMEd1.7 <[Mgd24]
Ed.2.z
. 2 . . -
ClazT= m|n<l.88 - 140w gz + 052w g 2 ,2.7) if Moment_dis = "A CipazT=188
1.132 if Moment_dis = "B"
2 ) 5 0.5
moEly kmer ) loo  (Kmerbit) - Ghr
Merz=CrAzT > t > My, = 7548.64 kN-m
(kM.Cr. LLT) I(\N.l\/l.Cr Yy T Elyy
Relative _ Weff.yy'fyb N 016 Im perfection factor o 034
slenderness: “rLT M e relating to bucking curve b: oL = "o
cr

Reduction

z , 1 )
o7 = 0-5'[1 +app (At = 02) + Apr b =051 i1y = min > =L ary=1 puckling
o1+ J¢|_T “ht ) factor

Relative _ Weff.zz'fyb
slenderness: “rLT.z -~ M

erT.Z = 0.16 ¢LTZ = 05|:l + aLT(erTZ - 02) + erTZ(I)LTZ =051

1 Reduction

XLT.z1 3= min - =Ll arza=1 puckling
OLTZ 0T ~ MLtz factor

cr.z

ATz = LTz 1 12> lyy

AT |aTy iz <y ALT=1 ILTz=1
Lif 1> Iy Lif 1y, <y
Buckling resistance EN 1993-1-1:6.3 and EN
19313 6.2.4 My RIP = XLTMyyRkIP My Rk Ip = 260-4kN-m

for outer profile: Myy Rk.0P = Wettyy.0P fyb
| . Myy.Rk.OP = XLTMyyRk.OP  Myy Rk.Op = 87-06kN-m
for inner profile: M., py |p= W2z 1P fyp

for outer profile: M., p op = Weff.zz.OP'fyb
Mzz RKk.IP = XLT.zMzzRkIP  MzzRk.Ip = 66.3kN-m

Mzz Rk.OP = ZLT.zMzz.Rk.0P Mzz Rk.0p = 131.44kN-m

FIRE C-EN_PILLAR_QUADRO_ver 1- 3-6
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N N =
b=100mm h=360mm c=39mm  t=5mm fyp=212— f,=242— Ymo = 100

mm mm? Ym1 = 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"

Load is distributed like uniform (UL) or concentrated (CL): Load dis = "UL" Vg A = —0.65
! b
| { | M M
M.Ed1|= |M.Ed1| Ed.2 .
YmB = |y if [Mgg4| 2 [Mgq
N . Ed.1
o
M.Ed2
) i ;'—é Med.1 if [Mgq 1| <|MEq2]
A MEd.Z Ed.1 Ed.2
M
Ed2z | W p = —0.65
=t .B
VYmd.z = if |Mgg.17| 2 |MEd.2.2 _ m
MEg.1.2 | 2] | Ymd.z =0
M
Edlz . MEq.2
o i [Mgq1] <[Meg2 | ap g = 2 if Mg q # 0-kN-m
Ed2z ' Mgd.1 ' ap o= —0.65
M ; _
Ed.2.z . 1 if Mggq1=0-kN-m
apz= | == if [Mgg14| > [Mgd24| on2z=C
M M
Ed.1l.z Ed.1 .
(15.2 = |— if MEd2 # 0-kN-m (15.2 =1
MEd.1.2 oy | <|m | M
Ed.1l.z Ed.2.z ; -
MEggd.2.2 1 if (Mggo=0-kN'm) v (Mg <Mgq 1)

For members with sway mode: Cp,,=0,9 and Cp,, =0.9

Cmy2.A=09

Crmy2.8:= |(0:95+0.05ap,) if [(0<apy<1)v (-1 <apy<0]|A(-1<wyp<1)A (Moment dis="B") A (Load_d
(0:90 + 0100 5) if [(0 < opp s 1) v (-1 <o <O)] A (-1 wp g s 1) A (Moment_dis = "B") A (Load_d

[[m

(
[[max (0.1 - 0.8-055).04]]] if (-1 < a5 5 <0) A (Moment_dis = "B") A (Load_dis = "UL") A [Mgq q| < |1
(

[[m
(max(0.6 + 0.4-yy B.04)) if (Mgg 1 = 0-kN-m) A (Moment_dis = "B")
((max(0.6 + 0.4y 5,0.4))) if wyg =0

1 if (Moment_dis = "A")

Cmy2 = |Cmy2.a if Moment dis="A" Cp 5 =09 Crmy2.8 =1

0.2 + o.s-as_z),o.qﬂ if (o Sagp < 1) A (Moment_dis = "B") A [(Load_dis = "UL") v (Load_dis = "

~0.8-0g5),04[[] if (-1 < &g p < 0) A (Moment_dis = "B")  (Load_dis = "CL") A [Mgq 1| < |Mgq.

Crv2.B if Moment_dis = "B"
Cmz.2 = (0.9 if Moment_dis = "A"
(0.95 + 0.05-ap 5 ) if (0= atpp, < 1) A (-1 W, < 1) A (Moment dis = "B")  (Load_dis = "UL") A Mgg

(0:90 + 0.10:-0p 5 ) if (0 ap, < 1) A (-1 = Wpg,< 1) A (Moment_dis = "B") A (Load_dis = "CL") A Mgy

max(0.6 + 0.4-y g 7,04) if Mggq ;= 0-kN-m

CmLT2:= |max(0.6 + 0.4-ypg 2,04) if Moment dis="A"  Cpy =04 Crzp = 09
Cmy.2 if Moment_dis = "B"
Ny Ny
n 2 = Ed M1 n 2 = 0.07 n 2 = Ed M1 n 2 = 0.06
Y- (N +N Y- z (N +N z
Xy.FBcc ( cc.Rk.IP cc.Rk.OP) Xz.FBcc ( cc.Rk.IP cc.Rk.OP)
FIRE C-EN_PILLAR_QUADRO_ver_1- 4-6
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Interaction factors kij for members susceptible to torsional deformations: EN 1993-1-1, Annex B, Table B.2

kyy.2:= Miff Croyo-(L + 0.6k y ERoc Ty 2):Crny 2-(1 + 0-6:ny o) ] Ky, = 0.94

0.05-A
r.z.FBcc 0.05
kzy_2 =maxl-—mm—n, 51l -——n,, kzy_2 = 0.99
CmLt.2~ 025 CmLt2 - 025
Kyz.0= min(cmz.Z'(l + O'E"'7‘r.z.FBcc'nz.2)’sz.Z'(l + 0'6'n2.2)—| Ky7.0=0.92 Kyz.2 = Kz7.2
Reduction factor for F- bucklina: Reduction factor for L-T buckling:
Xy.FBcc = 068 %z FBec = 0-82 xr=1 xTz=1

Shear force EN 1993-1-3: 6.1.10:

max(Veq 1. VEd.2) TMO
2:VphRk.IP
Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):

=021 <0.5 Otherwise: combine M+ N +V

Check outer+inner profile member IP = "360x5D" OP = "360x4D"

NEd'YMo N max(|Mgg 1| - [Med 2| - |Med.3| ) Ymo N max(|Mgg 1 4| - [MEd.2.2] ) Ymo o
Nec.Rk.IP + Nec.Rk.OP Myy Rk.IP + Myy Rk.OP Mzz Rk.IP + Mzz Rk.OP
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Evading in y-y:
NEdTM1 ke max(|Mgq 1| - [Med 2| - |Med.3| ) vm1 i P
yy.2' oo = . .
1y.F8ec(Nee.Rk.IP + Nec.Rk.OP) 1Lt (MyyRK.IP + Myy RK.OP)
" max(|Mgq 1 4| +|MEd2.4] ) Ym1
yz.2'
1LT.2(Mzz Rk 1P + Mzz RK.OP)
Evading in z-z:
NEdTM1 Lk max(|Mgq 1| - [Med 2| - |Med.3| ) vm1 i
Z .2' oo = . .
1z.FBec(Nee.Rk.IP + Nee.Rk.OP) 1Lt (MyyRK.IP + Myy RK.OP)
max(|Mgq 1 4| +|MEd2.4] ) Ym1
+kyz 2 M M
XLT.z'( zzRk.IP T zz.Rk.OP)
Screw between C-profiles
‘ ] Npolt = 2 CCmin = 500-mm
= V4 S|\ Vegy =24k
o Vggo = 138kN
- | . . 11 FoRk Moot lyy } . }
= s skruv = ' »*Cmin
= .
S| ym2  (VEd.1Sy.op)
A B
CCqiryy = 200mm distance between screw per sida over hole pillar
V.EAL ‘ length for constant shearforce
O |
e — If shear force is linear you may reduce the distance:
e \ Vel T T200N] co, - min]| 2Rk bolt 8] — 386
= \V Edx Edx = 120- | CCy == Min o (VEd S OP) ,CCmin | CCx = 386 mm
0 L X 7y.0F) ] i
© V.Edy

and so on....

FIRE C-EN_PILLAR_QUADRO_ver 1-
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VEd.y3: 50-kN Cey = min bRk b0|t~ b -CCrmin| CCy = 500 mm
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KOMBINACE ZATEZOVACICH STAVU PRO POSOUZENT RAMU

6. Loads combinations.

2.2.7

No. Combination Name and definition of combination
1 10 Snow
1.35x(101+102+104)+1.5x(201+202)
Snow 0.5 left
2 11
1.35x(101+102+104)+0.75x(201)+1.5x(202)
Snow 0.5 right
3 12
1.35x(101+102+104)+1.5x(201)+0.75x(202)
4 20 Wind Cpe max L
1x(101+102)+1.5x(300)
Wind Cpe max R
5 21
1x(101+102)+1.5x(301)
6 29 Wind Cpe min L
1.35x(101+102+104)+1.5x(302)
7 23 Wind Cpe min R
1.35x(101+102+104)+1.5x(303)
8 30 Snow + reduced wind Cpe min L
1.35x(101+102+104)+1.5x(201+202)+0.9x(302)
9 31 Snow 0.5 left + reduced wind Cpe min L
1.35x(101+102+104)+0.75x(201)+1.5x(202)+0.9x(302)
10 32 Snow 0.5 right + reduced wind Cpe min L
1.35x(101+102+104)+1.5x(201)+0.75x(202)+0.9x(302)
1 33 Snow + reduced wind Cpe min R
1.35x(101+102+104)+1.5x(201+202)+0.9x(303)
12 34 Snow 0.5 left + reduced wind Cpe min R
1.35x(101+102+104)+0.75x(201)+1.5x(202)+0.9x(303)
13 35 Snow 0.5 right + reduced wind Cpe min R
1.35x(101+102+104)+1.5x(201)+0.75x(202)+0.9x(303)
14 40 Wind Cpe min L + reduced snow
1.35x(101+102+104)+0.75x(201+202)+1.5x(302)
15 41 Wind Cpe min L + reduced snow 0.5 left
1.35x(101+102+104)+0.375x(201)+0.75x(202)+1.5%(302)
16 42 Wind Cpe min L + reduced snow 0.5 right
1.35x(101+102+104)+0.75x(201)+0.375x(202)+1.5x(302)
17 43 Wind Cpe min R + reduced snow
1.35x(101+102+104)+0.75x(201+202)+1.5x(303)
18 a4 Wind Cpe min R + reduced snow 0.5 left
1.35x(101+102+104)+0.375x(201)+0.75x(202)+1.5x(303)
19 45 Wind Cpe min R + reduced snow 0.5 right
1.35x(101+102+104)+0.75x(201)+0.375x(202)+1.5%(303)
20 50 Wind Cpe max from gabel
1x(101+102)+1.5x(310)
VYPOCET PROVEDEN V PROGRAMU AUTODESK ROBOT STRUCTURAL ANALYSIS
PROFESSIONAL 2018

[VYPOCET PROVEDEN NELINEARNI ANALYZOU. |
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1.rtd

Address: Project: CZ1138_FR1

View - MY;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 30to35 40to45 50

OHYBOVE MOMENTY + REAKCE

|-9.78
-278.38

300.52

67.41 =

FX=-65.38/34.42
FZ=-18.44/310.17
MY=-179.88/90.42

L | FX=-17.21/60.34
FZ=-20.00/313.23
MY=-60.19/218.69

179.88 (

— My 50kNm

Max=300.52
Lx Cases: 10to12 20to23 30to35 40to45 50

Min=-278.38

Date : 24/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
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File: CZ1138 FR1.rtd
Project: CZ1138_FR1

View:1 - FX;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 30to35 40to45 50

NORMALOVE SfLY VE SLOUPECH RAMU

)
332.50

300.06

A FX=-17.21/60.34
FZ=-20.00/313.23
MY=-60.19/218.69

Lo

FX=-65.38/34.42
FZ=-18.44/310.17
MY=-179.88/90.42

! Extc Fxt 200kN

Max=332.50
Min=-31.80

Cases: 10to12 20to23 30to35 40to45 50
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Autodesk Robot Structural Analysis Professional 2018

Author:
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File: CZ1138 FR1.rtd
Project: CZ1138_FR1

View:1 - FZ;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 30to35 40to45 50

-2B.59 118.74

332.30

-60.3: FX=-17.21/60.34
FZ=-20.00/313.23
MY=-60.19/218.69

Lo

POSOUVAJICI SILY VE SLOUPECH RAMU

-308.93

38.92

-40.9

FX=-65.38/34.42
FZ=-18.44/310.17
MY=-179.88/90.42

s

'k 50kN
Max=332.30
Min=-308.93

Cases: 10to12 20to23 30to35 40to45 50

Date : 24/07/18

Page : 1
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POSUDEK SLOUPU RAMU
Frame Column 4-C-profiles, d=100mm YMO = l'O| ML= l-O| M2 = l-25|

Sectionproperties for frame colum: four-part C-profiles profile for innerprofile is : IP := "360x5D"

Four-part frame column: f.yb profile for outerprofile is : OP := "360x4D

420N/mm2 for t=4mm , .
500N/mm2 for t> 4mm distance be tween C-profiles:  d:= 100-mm
(do not change)

Section properties single column C-profile:
inner profile: outer profile:

b = 100mm bg = 100mm

| |

\I:Smm h = 360mn hg = 36Qmm

\
\
{F @ ;ﬁgz @ j 77XLt:5mm L tg:4mm

ty =4 mm
i W = 14658mm | 22 i = 11111mm
_ 4 2 _ 3 2 | = | = . 77 = 77 = .
Agg = 1.09x 10" mm”  Aggg oo = 7.03x 10" mm vy Agq yy Agg
ly = 234x 10°mm* 1, =134x 10°mm* Wegryy = 1.02x 10°mm®  Ip =295 10°em* 1, = 3.01x 10%cm”
Global geometry and constructive details N N
o _ o Ed Ed
Type of connection in the ends, where the axial force is distributed: J, i
|Conn_type = "simple"| simple = picture to the left
full = picture to the right %ﬂ— %
Type of screw connecting inner- and outer profile:
|Conn_screw ="LL_M12 OBS = "ok"
Countersunk bolt "CS M12" Il entah standard "LL_M12"
g g
I '\4

i1 ]
"CS_M12" :E:l "LL_M12"
R,- - A

N

>
.

Buckling length according to first order frame analys

|
M.Ed1| S [M.Ed1

<
£l

M.Ed1

o =
MEd 2= —219-kN-m L 5] | 5 k=l
: M.Ed3 af) M.Ed1 : ! =)
= "o z ==
M = 0-kN-m N ; M A
Ed.3: = : 2
M Ed2| & é T . = =
; -
Mgg 1z := 10-kN-m g A g A iz )=
A B .
Mgg.2.z:= 0-kN-m =— ‘
I M The moment is distributed —
VEd.1 = 333kN T E = according to frame modelling |Moment_d|s ="A
SE like shown in figure: '
v — 61-kN = _ g kombinace 33
Ed.2 H o e
R | o
a— EH = >
Ngg = 314-kN i .

CZ1138_FR1 C-
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Buckling lengths:

length pillar

¢N.Ed2 ¢N.Ed1

1/4
Bf = 32.7-m| width frame compr. force on pillar 2: VAVAVAVAN v fﬁﬁ
=| SV M.Ed1

Hy = 1705~mm116ight truss NEgg.2 = 311N T

o séhx

B.fr
— mm?2
Au.chord = 2450-mm ‘ Area upper chord A = 2036-mm?| Area lower chord
lo.chord

lu.chor

7 4
= 1.1-10" I
d:= 11-10°-mm | upper chord lo.chord = 9.22~106~mm4‘ I lower chord ﬂ }EY J

= number of profiles upper chord
Xu'Chord 2 P Ppe XlO chord = 2| number of profiles lower chord X.chora=1| X.chora=2

!

Global buckling length in y-y accounting for the stiffness behavior of frame: (from "Stahlbau in Beispielen, Berechnungspraxis nach DIN 18800-1 his 3",
Hunersen, Fritzsche)

By = 1.02 Ly:: 2-L Flexural buckling axis y-y:

L,:=9.6-m Flexural buckling axis z-z

L, 1:= 1.0-L| Lateral torsional buckling length

!

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 pillar: EN 1993-1-3 table 6.3 about: y-y: a EN1993-1-1,table 6.1: o =0,21
Z-Z: b EN1993-1-1,table 6.1: o =0,34

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

E I-y Aeffcc 1 Imperfection factor o
A= ; Ay =6438  AryFBec= A o MryFBec =148 relating to bucking cunve a %y = 0-21
yb.IP W qg 1

2 . 1
dyFB = 0'5'(1 + 0‘y'(7‘r.y.FBcc - 0'2) + kr.y.FBcc—‘ Xy.FBcc = M > 2’1 Ly FBoc = 038
by =1.73 dyFB * \/¢y.FB ~ MryFBcc
Design buckllng rgsstance for buckling mode Xy.FBcc'Aeff.cc.IP'fyb.lP
-flexural buckling-: NRg y.FBcc.IP = NRg y.FBcC.IP = 765.5kN
y-y: INNER PROFILES: |P = "360x5D" R TM1 o
Design buckllng rgsstance for buckling mode Xy.FBcc'Aeff.cc.OP'fyb.OP
flexural buckling-- NRd.y.FBcc.OP = NRd.y.FBcc.oP = 479-6kN
y-y: OUTER PROFILES: OP = "360x4D" R TM1 o
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z
L A ;
Z eff.cc 1 Im perfection factor o
Ay =64.38 Mz FBec = T "~ MrzFBec = 108 relating to bucking curve b a, =034
i77 Agg Aq
- os] 7 i 1
bz Fg =051+ 0‘z'(7‘r.z.FBcc - 0'2) + ArzFBec | Xz.FBgc = Min > 2’1 %z FBec = 055
¢0,pp =123 dzFB * \/¢Z.FB ~ Mz FBcc '
Design buckllng rgsstance for buckling mode Xz.FBcc'Aeff.cc.IP'fyb.lP
flexural buckling-: NRd.zFBcc.IP = NRd.zFBcc.Ip = 1103.9kN
z-z: INNER PROFILES: IP = "360x5D" B TM1 o
Design buckllng rgsstance for buckling mode Xz.FBcc'Aeff.cc.OP'fyb.OP
flexural buckling-: NRd.z.FBec.OP = NRd.z.FBcc.oP = 691.5kN
z-z. OUTER PROFILES: OP = "360x4D" e M1 o
CZ1138 FR1_C- 2-7
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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 appropriate calculation method can be used, here the
procedure given in German ENV 1993-1-1 Annex F.

Kmoeri=1 (hinged at ends) kwMoer=1 (no special wrap restraints at ends)
For pillar with fixed both upper and lower beam (end moments): according to picture "A":
[ Med2

Ymd.A = if [Mgg1| 2 [Mggg  Wmda=-0.73

MEd.1 ,

Mg CiLa= m|n<l.88 ~ 140 W g A + 0529 g A ,2.7) if |Mgqg| =0-kN-m

— if |[M < (M .
MEg o [Meda| < [Meq.2) 1285 if |Mgg g # O-kN'm

2 B 2 2 ]
n By [ KM.cr j loe . (kM.cr'LLT) Gyt

(kM.cr' I-LT)2 “wMer) 2z nz'E'lzz

For framepillar with moment distribution according to picture "B": ) Cip= 1132 if |ME0|-3| = 0-kN-m

0.5 Cl.A =27
Mcr a = 7994.64 kN-m

Mera = Cra

2 B 2 2 ]
n Bz [ KM.cr j low . (kM.cr'LLT) Gyt
2 |
(kvrortir)” [\ wMer

Elastic critical moment for lateral-torsional buckling basedon M

05 1285 if |Mgg g # O-kN'm
Cip=113

M =Cq p-
cr.B 1.B M. g = 3351.83kN-m

2
7z T -E-IZZ

cr = | Mer.a If Moment_dis = "A"

gross cross sectional properties, taking into account the loading conditions, real Mcr = 7995kN-m
moment distribution and lateral restraints for double C-section: MCI’.B if Moment_dis = "B"
| Med2z
¥Ymdz= 'y if |MEd.1.z| 2 |MEd.2.z| Ymd.z=0
Ed.1.z )
MEg1 2 ClazT= m|n<l.88 - 140w gz + 052w g 7 ,2.7) if Moment_dis ="
M if |MEd-1-Z| < |MEd-2-z 1.132 if Moment_dis = "B"
Ed.2.z
2 2 2 05 CiAazT=188
moEly kmer ) loo  (Kmerbit) Ghr
M. ,=C : . . + M., , = 7343.66 KN-m
cr.z 1LAzZT 2| | Ky I ) cr.z
(kM.Cr. LLT) .M.cr Yy T Elyy
Relative Im perfection factor o
slenderness: “rLT -~ ALt =025 relating to bucking curve b: ap 7= 034
7 _ 1 A Reduction
¢LT = 05|:l + OLLT(A.rLT - 02) + 7\.rLT ¢LT =054 XLTy: min > 5 ,1 XLTy: 0.98 buck”ng
o1+ J¢|_T “rAt ) factor
i W, -f -
Relative eff.zz"'yb.IP :
slendermnestMrLT.z = [T MLTz=025 77 0-5'[1 + 0‘LT'(7‘rLT.z - 0-2) + MLTz OLT.2= 054
cr.z
. 1 Reduction
ALT.z1 = min > =L 721 = 098 5ckiing
OLT2+OLTZ — LTz factor
AT |aTy iz <y X T = 098 ATz = ez 1f 1z > lyy ILT2=1
1if1,,> 'yy 1if 1, < 'yy

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

My Rrip=2LTMyyRkIP  MyyRk.Ip = 305.06kN-m

for outer profile: Myy.Rk.OP = Weff.yy.OP'fyb.OP

| - Myy Rk.0P = ZLT'MyyRkOP Myy Rk.Op = 169.24kN-m
for inner profile: M, gy 1p = Wz 1pfyp p

for outer profile: - Mz ri.op = Weff.zz.0p fyb.op
Mzz RkIP = XLT.zMzzRKk.IP  Mzz.RKk.Ip = 148.4kN-m

Mzz Rk.OP = XLT.zMzz.Rk.OP Mzz Rk.0p = 256.25kN-m

CZ1138_FR1 C- 3-7
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Interaction formula according to EN 1993-1-1: 6.3.3 (4) eqVv.(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"

Load is distributed like uniform (UL) or concentrated (CL): Load_dis = "UL" Vg = —0.73
| 1 Al
i iE L MEd.2
e 3 vme= [y ¥ [Meqa| = [Meq2)
; Ed.1
y.gdz% g MEg1
A /- |= = v if [Mgq1| < |Mgqg2]
A * Ed.2
M
Ed.2.z . Ymr=-073
| —cc B
Vmdz = if |MEg17] 2 |MEd2.2 _ m
MEd.1.2 | =1 | Ymd.z =0 "
Ed.2 .
—'V'Ed , ! | Ed.1.z| < | Ed.2.z| Ed.1 a9 =—0.73
2.2 :
Ed.2.z . M
o = |— if |M > M o =0 Ed.1l .
h.2.z Mg 1, | Ed.l.z| | Ed.2.z| h.2.z Og 9= Meq 5 if Mgq o # 0-kN-m agp=1
M .
Edlz . 1 if (Mgq o= 0-kN-m) v (Mgq o <M
e IMEd1.7 <|[Mgd24] (Med.2 )V (Med.2 <Meq 1)
Ed.2.z
Equivalent uniform moment factors acc. to EN1993-1-1 table B3 Cmy.2 =09 Czo =09 CLT2 =04
Neq N
EdYM1 EdYM1
ny2 . ny2 = 0.25 nz.z . nz.z =0.17

ty.Feec(Nee.RkIP + Nee.Rk.OP) 1z.FBec(Nee.RkIP + Nee.Rk.OP)

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

kyy2:= Mi] Croyo-(1 + 062y FRecy2)sCmy2:(1 + 0.6:ny ) ] Ky o = 1.04

0.05-A
r.z.FBcc 0.05
kzy_2 =maxl-——————n, 5l - ———n,, kzy_2 = 0.94
CmLT.2~ 0-25 CmLT.2 ~ 0-25
Kzz.2= min(cmz.Z'(l + 0'6'7‘r.z.FBcc'nz.2)’sz.Z'(l + 0'6'n2.2)—| Kzz.2=10.99 Kyz.2 = Kz2.2
Reduction factor for F- bucklina: Reduction factor for L-T buckling:
Ty.FBec = 038 %z.FBec = 0-5 rr=098 wro=1

The pillar member is even checked for moment and axial compression: distribution acc. to stiffness/area:

MEgq p = 164.26 KN-m Moment taken of inner profile
MEgq.op = 136.74kN-m Moment taken of outer profile
Mgg pz = 3:3LkN-m Moment taken of inner profile
Mgq.op.z = 6.:69kN-m Moment taken of outer profile
NEgg 1p = 314kN axial force taken of inner profile
Ned.op = 0kN axial force taken of outer profile

The outer profile needs to be checked for compression due to bending moment:

M
Ed.OP
NEd.comp.OP_M = h Ed.comp.OP_M = 447-19kN

~2:¢1 0p

CZ1138_FR1 C- 4-7
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Shear force EN 1993-1-3: 6.1.10:

max(Veq 1. VEd.2) TMO

=047 <0.5 Otherwise: combine M+ N +V -> M_N_VEgc =0 <1.0
2:Vph.Rk.IP
Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):
Check outer+inner profile member IP = "360x5D" OP = "360x4D"
Neqgy max( |M ,|M ,|M -y max( | M ,|M -y
Ed’YMO . (| Ed.l| | Ed.2| | Ed.3|) MO (| Ed.1.z| | Ed.2.z|) MO _ i
Nec.Rk.IP + Nec.Rk.OP Myy Rk.IP + Myy Rk.OP Mzz Rk.IP + Mzz Rk.OP
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
ing in y-y: . .
Evading in NEG M1 » max(|Mgq 1| - [Med 2| - |Med.3| ) vm1 -
yy.2' cos = . .
ty.Feec(Nee.RkIP + Nee.Rk.OP) 1Lt (MyyRK.IP + Myy RK.OP)
" max(|Mgq 1 4| +|MEd.2.7] ) Ym1
yz.2'
1LT.2(Mzz Rk IP + Mzz RK.OP)
ing in z-z: . .
Evading in z:7 NEGTM1 » max(|Mgq 1| - [Med 2| - |Med.3| ) vm1 i
Z 2' cos = . .
1z.FBec(Nee.Rk.IP + Nee.Rk.OP) 1T (MyyRK.IP + Myy RK.OP)
max(|Mgq 1 4| +|MEd2.7] ) Ym1
+kyz 2 M M
XLT.z'( zzRk.IP T zz.Rk.OP)
Combined bending an axial compression EN 1993-1-3: 6.1.9 (1):
N -y M -y
Ed.IPTMO + Ed.IP"TMO = 0.69 <1.0 Check inner profile member
Nec.Rk.IP Myy Rk.IP IP = "360x5D"
N Y M Y
Ed.OP"TMO + Ed.OP"TMO = 0.81 <1.0 Check outer profile member
Ncc.Rk.OP Myy Rk.OP OP = "360x4D"
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Evading in y-y: N -y M -y
Ed.IPTM1 M = 0.98 Check inner profile member
Xy.FBcc'Nee.Rk.IP XLT Myy.Rk.IP IP = "360x5D"
NEg.oPYML MEgd.0PYM1 Check outer profile member
tkyo——— =085 OP = "360x4D"
Xy.FBcc Nee.Rk.OP xLT-Myy.Rk.OP
ing in z-z: . . . .
Evading in z-z NEg.1pYML MEqg.1pYM1 Check inner profile member
ZU N IP = "360x5D"
%z.FBcc'Nee.Rk.IP XLT Myy.RK.IP
N . M . Check outer profile member
Ed.OP'YM1 Ed.OP'YTM1
g = 0.78 OP = "360x4D"
%z.FBcc Nee.Rk.OP xLT-Myy.Rk.OP
Check outerprofile for buckling between screws for the following axial force: NEd.comp.OP M = 447.19kN
Cz1138_FR1 C-
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Screw between C-profiles

T
Design Resistances for Bolts according to EN 1993-1-8:2005 N | | L]
® ®@——
For LLentab M12 8.8: £ 800 N W I I I |
d:= 12mm = Nominal diameter of bolt ub -~ ' 2 oy = 0.6 {
mm | | I I S
dO = 12.5-mm = Nominal diameter of hole ||l I I I
2 @)
Shear of bolt (3.6.1): A= n-; A=1131 mm2 gross cross section area |l i I I I
o du e e
FV.Rk = oy fub'A FV.Rk = 54.3kN shear resistance of bolt
_ )2 ] ]
p=175 Ay=m (d 0'9382'94mm P) Ag = 84.27 mm2 tensile cross section area :;,_‘ ,_\.{,:E:I
FVt.Rk = O‘v'fub'As FVt.Rk = 40.4kN shear resitance for threaded part of bolt :f = =3 \f
Tension of bolt (3.6.1):
k2 =09 Ft.Rk = k2'fub'AS Ft.Rk = 60.7 kN tension resistance

Bearing resistance (3.5 and 3.6.1):
tin = min(tg,t) trin = 4mMm

eq:=3.0:dy (enddist) pq:= if(t < 3mm,3-do,min(3.75-do,14.-t,200mm)) senter length)
&)= 1.5-dg (edgedist) py := if(t < 3mm,3dp, min(3.0-dp, 14.-t,200mm)) (center with)

od.end = 1 od.length = 1
Kiedge =25  Kiwidth=25 FpRrk:= 0‘d.end'kl.edge'min(fu.IP’fu.OP)'Ol'tmin Fh Rk = 57-6kN  Bearing resistance

Fb.Rk_LL_M12 = min(FV_Rk, FbRk) Fb.Rk_LL_M12 = 5429kN LL_M12 Screw capacity

For countersunk M12 10.9: N
d:= 12mm = Nominal diameter of bolt fub.cs = 1000- i ay:= 0.5
do ;= 12.5-mm = Nominal diameter of hole
Shear of bolt (3.6.1):
2

p=175 AS = 1T (d - 0.938194mm-p) AS = 84.27 mm2 tensile cross section area

4
FVt.Rk.CS = O‘v'fub.CS'As FVt.Rk.CS = 42.1kN shear resitance for threaded part of bolt

Tension of bolt (3.6.1):
kp:=09 Firkcs=kKofuph.csAs  Frrk.cs = 79-8KN tension resistance

Bearing resistance (3.5 and 3.6.1):

1 =1g05 tp =2mm odend = 1 od.length = 1 Kiedge =25  Kiwidth = 2
Fb.Rk_.t.l = O‘d.end'kl.edge'fu.OP'd'tl Fb.Rk_.t.l = 28.8kN Bearing resistance counersunk balt in outer pillar
t2 =1 t2 =5mm

Fb.Rk_t.Z = O‘d.end' kl.edge'fu.IP'd'tZ Fb.Rk_t.Z = 82.5kN Bearing resistance counersunk balt in outer pillar

Fo.Rk_CS_M12 = Min(Fyt Rk cs:Fo.Rk_t1:Fb.Rk t2) Fb.Rk CS_M12= 28.8kN  CS_MI2 Screw capacity

Final capacity for screw
Fo.rk = | Fo.Rk_LL_M12 if Conn_screw = "LL_M12" Fp.Rk = 54.29kN Conn_screw = "LL_M12"
FhRk CS M12 if Conn_screw = "CS_M12"

CZ1138_FR1 C- 6-7
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Distance between screws:

T
Sy.0p = Ag.op(05h+tg—e1 op) Fp Rk = 54.29kN el Ile—H
Mpolt:=2 i := 500-mm YMmz = 125 A T
1 T A T N s
N I [
@
|| I I 1
| | S | S
For LINEAR shearforce: reduce the distance
T Fo.RK Mot ! 1 ]
\Y =333kN cc, := min . o A ,CC i cc,, = 161 mm
Ed.1 X Ved 1S min X
V.Ed 1~ | vz (VedaSyor) |
E |
° __F nb | | ] ]
= 4{ b.Rk"'bolt
O V = 120-kN| cc,, := min o W ,CC i ccy, = 447 mm
Ed.x X Vet S min X
- V.Edx | TM2 ( Ed.x y.OP)_ ]
9
© V.Edy - _ _
Fb.RKk Mbolt |
VEg.y:= 50-kN| cc,, := min : o W ,CC i cc,, = 500 mm
y y v (V S ) min Y%
L M2 Ed.y °y.OP) | )
| Fo.Rk Mot ! 1 ]
Veqyi= 30~kN| cc,, ;= min : o A ,CC i cc,, = 500 mm
YA y v (V S ) min Y%
L M2 Ed.y.i"?y.OP) | |
| Fo.Rk Mot ! 1 ]
Veqyi= lO-kN| cc,, ;= min : o A ,CC i cc,, = 500 mm
Y y v (V .S ) min y
L M2 Ed.y.j">y.OP) | |
and so on....
For KONSTANT shear force :
I F |
|| "b.Rk "bolt vy
\/; VEd.1 = 333KN CCqpryy = mm[ .(V S )}’Ccmin}
— | T™M2 Ed.1"~y.OP
o Clqiryy = 161mm distance between screw per sida over hole pillar
LT% length for constant V.gq, shearforce
-
o F n |
= . b.Rkbolt vy
= VEg.2 = 61KN  CCqpypy = MiN . »CCrmin
% vm2  [(VEd.2 + 0.0001-kN)-Sy op]
CCqryy = 200mm distance between screw per sida over hole pillar
A length for constant V.gq, shearforce

CZ1138_FR1 C-
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POSUDEK HORNTHU PASU VAZNIKU

[
Double-C Truss member [h=170mm] [o=100mm| [c=38mm] [t=6mm| | |yyo=10]
d:= 100-mm hoatt == 2oo-mm| |tbatt = 4-mm| kb = 400.92 mm ML = 1.o|
s Dpatt := 200-mm| Z
Agg = 2:Ay Agg = 4.899 x 10" mm £, = 500 N [ B Ugt
_ 53 Myy crk = 2-Mycrk y mm? ‘
l,, =459 % 100 mm~ W,, o = 2.96 x 10" mm Myy.cric = 134.43kN-m \ Yy o 7%57 Y -
B f, = 550 — ‘
ly = 2:1, lyy = 2.2 x 10’ mm* :I"WR" - 627'N22 KN-m mm® I ‘ a |
Wy, = 2:W, W,y = 2.69 x 10°mm’ ce.Rk = <" NeRk M,, rk = 148.23kN-m | | |©
= . b L d | Db
Wyyeff == 2-Wegry1 Wy efr = 2.69 x 10°mm° Nec i = 2434.93 kN k
| | |
W,, = —— W,, = 3.06 x 10°mm° iy = =X iy =67.08mm Q= [—— i, =96.78mm
b+ — Agg Agg
2
torsion_plate_truss = "NO"

Stresses and global geometry: Beam is designed as uniform built up member: YES or NO: |bui|t_up = "YES"
Buckling lengths: Number of pair battens per length L:

=15m Length between diagonals The moment is distributed according to frame modelling

— 0oL Buckling length y-y like shown in figure: ("A": Z-purlins; "B" longspan decking)

|Moment_dis ="B" |

Buckling length z-z

L 7:= 1.0-L] Length for LT-buckling )K/X _

—— ||

L, =1.35m Flexural buckling axis y-y N.Ed
\

-

NN
Il Il

= o

a

3

|
\

/

S _
number of battens (PXK) per L

%>%egg n.batt = 1

L,=15m  Flexural buckling axis z-z

L t=15m Lateral-torsional buckling

For single C-profile: Ly =0.35m Torsional buckling

stresses: Lc=05m FB z-z for single profile

|MEd.end.l = 15-9~kN~m| sign: (+) Ngg = 892-kN

|MEd.end.2 = _143kNm|S|gn (+) or (-) AMZ.Shift = AeN'NEd AMZ.Shift = 0.05kN-m

|MEd — 10~kN~m| sign' (+) or (_) if reverse Mz.Ed = |AMz.shift| shift of neutral axis for member in compression
.span - = :

moment (only of model "B")

B M.Ed.span
99A99 M.Ed.endl1l M.Ed.end?2

M.Ed. endl M.Ed.end?

N.Ed
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N N -
L= 500—— f, = 550—— Ymo=1.00
2

mm mm? ym1 = 1.00

Flexural buckling resistance - axis v-y and z-z EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

b =100mm h=170mm c=38mm t=6mm fy

E Ly [2-Aef 1 Imperfection factor o
Ay=m a hy1=64.38 AryrBeci= a mz AryFeec = 0.31 relating to bucking cunvea %y = 0-21
2 . 1
dyFB.cc =051+ 0‘y'(kr.y.FBcc - 0-2) + AryFBec Xy.FBcc == MIN > > ,1 LyFoee = 0.97
dy Fp.cc = 0.56 dy.FB.cc + \/¢y.FB.cc = Ary.FBec '

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

Imperfection factor o

non-dimensional slenderness: L, [2Aq 1 relating to bucking curve b %z = 0-34
Aq = 64.38 ArzFBec = |_zz ’ 2~Ag k_l ArzFBec = 0.24
2 . 1
dzFBcc = 051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc = MIN > 1 (2 FBec = 0.99

2
&, FB.cc = 0.8 bzFB.cc + \/¢2.FB.cc — ArzFBec

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 critikal buckling momtent M, : given in German ENV 1993-1-1 Annex F.

Kmer:= 1.0 (hinged at ends) Ky.m.cr := 1.0 (no special wrap restraints at ends) Moment_dis = "B"
Medend2 M.Ed.end? _ )
Vmi= | = if |Medenas| > |Medenaz| Ciyrai= Min(1.88 — 140y + 0.52-yy ,2.7
MEd.end.l M.Ed.end1
~ Ciwra= 2.7
MEq.end.1 M.Ed.span

M if |MEd.end.l| < |MEd.end.2|
Ed.end.2 — M.Ed.end1

; ie _ mpAm C = 1.285
Citr:= |Crira if Moment dis ="A Coom 128 1tr.B
Ciyrp If Moment_dis = "B"
Elastic critical moment 2 2 2 05
n -E-l k | KpmeorLit)" Gl
for lateral-torsional Mg := Coyr z . [ M.cr j e (K.cr 2LT) T Mg = 2110.4 kN-m
buckling: (kyerrLLT) kumer ) 1z noEly,
Relative 2 Wetry.afyp N 05 Imperfection factor o ot = 0.34
slenderness: “rLT.cc = Mer rkTcc = ™ relating to bucking curve b:
2 . . 1
OLTcc = 0.5-(1 + o (At - 0.2) + erT_CJ Reduction 1, := min 1| xury = 0.98
buckling factor o + ,¢ 2_ 2
¢LT.cc =054 A LT.cc LT.cc rLT.cc
= | ary 0y 21y
1 otherwise
ho
. , T T8
Check Uniform built-up member EN 1993-1-1: 6.4 o [ ¢
L
CCpat = 0.75M bow im perfection: ey:= — ey, = 3mm ol |
500 o ‘ (. ‘
Effective second moment of area of battended built-up member. Ay, := Ay : areaof one chord ¢ ]
: [
hg:= d + 2-e; hy = 178.4mm distance centroids of chords Ien == 1, : I of one chord o | . |
lcc= O.5~h02~Ach + 2-1g, I built-up member . lcc L,
' lo.cc = hec= Aecc=15.5
2-Ach lo.cc

EN 1993-1-1: table 6.8 pcc:= |0 if Age > 150
Efficiency factor:

Aec .
7 4 2 - — if 75<7\‘CC<150
lcc = 459 x 10" mm 75

1.0 if Agc< 75
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N N -
= 500—— f, = 550—— Ymo=1.00
2

mm mm? Ym1 = 1.00

b =100 mm h=170mm ¢ =38mm t=6mm fy

legs == O.5~h02~Ach + 2-pce ey legp = 4.589 x 10" mm* effective I of built-up member

Shear stiffnes EN 1993-1-1:6.4.3.1:(2)

3
thatth — i 2
Iy = batt' Mpbatt I of batten Npatt. 0 ;= 2 Number of planes of lacings effective critical 1 logy
12 force NCI‘.CC = 2
: . L
. 24El, 2~7c2~E~|ch of built-up member: z
Sy = min Nercc = 42272 kN

20y ho j ’ chattz Sy = 23711 kN

2
chatt N l +
Npatt.0'lb CChatt

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

moment z-z without

second order effects Mz gd.1 == 0-kN-m M NEg€o + Mzgdr

2.Ed.C = N N if built_up = "YES"
Ed'YM1 Ed'YM1
moment with 1- - M, Eqc = 2.8kN-m
second order Nerce S,
effects

(0-kN-m) if built_up = "NO"

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:
i N M g Agy X
> 8. Ed Ed.c| No"Ach' Ay
Litd=gmm o - —2 [Mzeoc] Nepgd = 459.53kN
0 otherwise fee 2-legs
Interaktion formulae according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):

The interaction factors kyy 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

Xd =

- = NEdYm1 NEdYm1
Cy =07 Conr = Ciy Nypi=———— MN=038 np=—"—— 1N,,=037 Cpyp:=095
Xy.FBec'Nec. Rk XzFBec'Nec. Rk
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Kyy := M| Cpry(1 + 0.6:Ary acc Ny 2), Cony (1 + 0.6y 5) kyy = 0.75 Reduction factor Reduction factor
\ for L-T buckling: for F- buckling:

0.05A;2r8 0.05 = -

Kpy = max(l - #ﬁz,z, - Ny ky=0.99 xer=1 Xy.FBec = 0.97
CLT — 0.25 Crir - 025 ™ Yy e = 0,99

Kez.2 = minlrcmz.Z'(l + 0-6'7“r.z.FBcc'nz.2),sz.Z'(l + O-G'nz.z)—l kzo =1 kyz2 = Kzz.2

Combined bending an axial compression EN 1993-1-3: 6.2.5 (2):

NEg7YMmo . max(|MEd.end.l| .| Meg.end.2| - | Med.span| )¥mo . |M2.Ed.C"‘/MO| _

0.50 <1.0
2-N¢ r 2'Mchk M2z cRK
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):

Evading in y-y:

Ny max| (M Y ,|M . M .

Ed YM1 sy (| Ed.end.1| | Ed.end.2| | Ed.span| ) TMm1 4Ky | z.Ed.C| Tm1 _ 048 <10
. . M

Xy.FBec Nee.Rk XL Myy cRk zz.cRk
Evading in z-z:

NEgYm1 maXx|{ [Mgg.end.1| » | Med.end.2| » | MEa. “YM1 M Ed.c| - YMm1
—EW (| en | | en | | span|) + kﬂfg - 051 <1.0
Xz.FBec NeeRk XL Myy.crk zz.cRk

If not designed as a built-up member (that means no PXK-plates for connecting), check only single C-profiles
according to formulaes further down. built_up = "YES"
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N N -
b=100mm h=170mm c=38mm t=6mm fyp = 500— = 550— Ymo = 1.00

mm mm? ym1 = 1.00

The chords are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1) if the truss
beam is designed as built-up member. Otherwise: EN 1993-1-1: 6.3.3

Procedure to calculate the elastic critikal buckling momtent M, for singly symmetric sections is
taken from:"The North American Specffication for the Design of Cold-Farmed Steel Structural MEd end2 — MEd end.1

Members" 2001. o My.i(xi) = C X; + MEdend.1

For moment distribution accord. to model "A"

Moment at quarter point of unbraced segment: X 4= L:0.25 My an = My.i(X1_4) My aa = 8.35kN-m

Moment at centerline of unbraced segment: X 2= L05 Mypa:= My.i(xl_z) My ga = 0.8kN-m

Moment at 3/4-point of unbraced segment: X3 4= L-0.75 My ca = My.i(X3_4) Myca = —6.75kN-m
Cop = 12.5~max(| IVlEd.end.l| > | MEd.end.2| > | MEd.span| ) Yoor = (yM + elc.rc)'_l

2.5-max(| Meg end 1| - | Med.end2| ,|MEd.span|) +3-Myaa+ 4Mypga+3Myca 7. .= 0.mm (coord. shear center)
o= \/iyz + i22 + yO.cr2 + ZO.crz Polar radius of gyration about shear center Imperfection factor o rel. to bucking curve b: aLTC:= 0.34
2
2
nE N 1 n Bl N
O = ———— Gey = 1.17 x 104—2 o1i= S| Gl —2“’ o1 =1.29x 10“—2
Ll EIBSHC wrruren crvcrrrcnee v g...r,r.ljrg...metric Ag'To Lr.c mm
i, sections, bending about the axis of symmetry: Mecrc A= |CbA| To-Agy[Oer 0T Meerc a=15x 10*KN-m
Relative Wetry.1-fyp 3
slenderness Atc A= | [ if Megca>0 11ca=051+ OLLT.C'(MLT.C_A - 0-2) +AitcA | TcA= 048
Me.cr.C_A
; — . 1
Mitca=0 0.2 if Mecrc a=0 LT.C_A = Min 1
= - \/ 2 2 xteca=1

For moment distribution accord. to model "B" drc A tyOTc A ~AiTcA

Moment at quarter point of unbraced (MEd.span - MEd.end.l)' L-0.25

segment: My ag = L05 + MEgend1  Myag = 12.95kN-m

Momenr:tat centerline of unbraced My gg := MEg span My gg = 10kN-m

segment:

. (MEd.span - MEd.end.Z)'L'o-25

Moment at 3/4-point of unbraced My cg = + Megend2 Mycs=-2.15 kN-m

segment: L-0.5
C 12.5~max(| IVlEd.end.1| > | MEd.end.2| > | MEd.span| )

bB =

2-5'maX(| IVIEd.end.1| > | MEd.end.2| > | MEd.span|) + 3'My.AB + 4'My.BB + 3'My.CB
Elastic critical moment for singly-symmetric sections, bending about the Mecrc B = |CbB| T Ag\[Cez 0T Mecrc g = 6256.9kN-m
axis of symmetry: - -
A Wettyaho ey >0
i LT.C B-= cr.C_B
Relative rLT.C Meorc B eort_ Atc =01

slenderness:
0.2 if Me.cr.C_B =0

1

2 .
dtcB= 0-5'[1 + OLLT.C'(MLT.C_B - 0-2) + erT.C_B:| XLT.C B = Min -
dL1c B =049 dLtc B+ \/¢LT.C_B - MLTC B
R xLte= |xLtca if Moment_dis = "A"

1
2 xLtep=1

Moment distribution: xte=1

xLt.c s If Moment dis = "B"

. M \% \Y
Chord at end panel: z.Ed.C Ed.max ch << 1,0 The shear
highest shear force: ~ VEd.max ‘= T VEdmax = 5.95kN V= Ven= 2.98kN = 0009 t4rceis negligible

; e Vib.Rd
Chord at end panel: VEdmax CChatt . _
"corner’ moment: e =T T T, maximum moment 2-z. = M, gy = 1.12kN-m
maximum chord . | 7-CCpatt moment due to bow
force at batten (end): Mz Ed.C.end = MZ-Ed-C'Sm[ Mz dCend = 2.84KN-m imperfection att end
_ z panel
maximum
compression force: NEgg (hO'Ach)
compression force: N gng:= — + My gd.cond——— Nghend = 459.53 kN
f'ee (2'|eff)
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N N =
b=100mm h=170mm c=38mm t=6mm fyp = 500——  f, = 550— Ymo = 1.00
Interaction factors kij for members susceptible to torsional deforations: mm mm= ymg = 1.00
EN 1993-1-1, Annex B, Table B.2 N
chend' VM1 Ly FB(Ly) =0.96
Neh.end Y M1 Me=""N _ Mpc =038 .
-_—— =0.39 %2r8(Lzc) Nere
e N . X FB(I— c) =1
Xy.FB(Ly)' c.Rk M.Ed.end2 M.Ed.span z Z

Equivalent uniform moment factors:
d M.Ed.end1 M.Ed.endt |M-Ed.endz \p oo = 159kN-m
Cry=07 Chyir=07 wyp=1 _

Crnzc i= maxq (0.6 + 0.4-yn,),0.4] S c = 1

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

hryra(Ly) = 031 Kyy.c = min[ Cony (1 + 0.6-Aryr8(Ly) Ny.c). Cmy(1 + 0.6:nyc) | kyy.c = 0.75
hezrs(Lyc) = 0.21 Kyz.c = mi| Crzco(1 + 062, r8(Ly.c) Ny.c). Crmac(1 + 0.6:n,¢) | k,,c = 1.05

Kpy.c = max[l - %nm,l - ﬁnzlcj kpy.c = 0.99 kyz.c = Kzzc
Controll single C-profile between battens:

max moment y-y: My.max.c = 0.5-max(|Megend1| - | Med.end2| - | Med.span] ) My max.c = 7.95kN-m
max moment z-z: M, c = 1.12kN-m AMy ghift = |AeN~Nch_end| AM; gift = 0.03kN-m

max chord force from above: Ngqc = 459.53kN

Buckling moment resistance y-y

EN 1993-1-1:6.3 and EN 1993-1-3: 6.2.4: Mygrkc = xLT.c'Mycrk  xXLTCc=1 Mypkc= 67.22kN-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 = 29.95kN-m
Resistance for one profile buckling mode flexural buckling-: y-y L,=1.35m Xy.FB(Ly) = 0.96 Nb.Rk.y.FB( Ly) = 1168.55kN
Resistance for one profile buckling mode flexural buckling-: z-z L,c=05m Xz.FB( I—z.C) =1 Nb.Rk.z.FB( I—z.C) = 1214.92kN
Resistance for one profile buckling mode -torsional or

torsionallexural Lrc=0.35m (re(Lrcily) =095  Npgcre(Lrc,Ly) = 1151.1KkN

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

N . M : AM, gifil -
ch.Ed"YMO N y.max.C*YMO0 N | z.shlft| TMO _ 050 <10

At mid-span of built-up member:
Nc.Rk Mchk Mz.Rk.C

Ne¢h.end YMo . My max.c*YMo N (MZ-C i |AMZ-5hiﬁ| )'YMO - 053 <1.0

In end panel of built-up member:
Nc.Rk Mchk Mz.Rk.C
Combined bending and axial max(Nch - Nchend)"‘/Ml

compression
EN 1993-1-1: 6.3.3 (4): min(xyea(Ly)- xzre(Le.c)- xe(Lr.c y) ) Neri

Combined bending + axial compression EN 1993-1-1: 6.3.3 (4): Buckling about y-v

=04 <1.0

N o M o AM .
At mid-span of built-up member: __chEdTmL + k ymax /1 kyz.c' | Z'Sh'ﬁ| T

. =048 <1.0
yy.C
%yra(Ly) Ne Rk xLT.c' Mycrk Mz rk.c

In end panel of built-up member:  NchendYm1 T My max.c'Ym1 y (Mz.C + |AMz.shift| )'YM1
- N yz.C*

. = 0.52 <1.0
yy.C
1yra(Ly) Ne Rk xLT.c'Mycri

M, Rrkc

Combined bending + axial compression EN 1993-1-1: 6.3.3 (4): Buckling about z-z

N o M o AM .
At mid-span of built-up member: _ chEdTML + kzy_c~—y'max'c Tt + kzz.C'—| Z'Sh'ﬁ| Tt =

0.5 <1.0
%28(Lz.c) Nere xLT.c' Mycri Mg Rk.c

N : M : M, ¢ + [AM, gistl )-
In end panel of built-up member: _ Tchend VM1 + kzy.C.M + kzz.C'( 2¢ | Z'Sh'ﬁ| ) T =054 <1.0

%28(Lz.c) Nere xLT.c'Mycri Mz rk.c
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Check M,V och N acc.to EC

Profile data for a single profile

hW =170mm bC =100mm c¢=38mm t=6mm e = 39.18mm A, = 2449.59 mm2

g
N N
Ncgk = 1217.47kN MRk = 67.22kN-m fyb = 500—2 f,= 550—2
mm mm
D
C
. . . @; r Al r A
The beam is H-profile ("H") or double C-profile ("C") I | H J O 7
- I
Hole diameter: dy = 12.5-mm - W i
[al I I [al
I I I I
Number of bolts at the o & J 18 J

n 4

cross ==

cross-section in ONE web:

Number screws and diameter i FLANGES: Xnfl = O| do.fl = O~mm|

Momentcap.one profile:

Axialforcecapacity one profile: ?—éﬁl-ﬁgﬁ ??3%98?3 "NO" N drag = "YES"
Netto area for shearforce: Ay = IT(hW - t)~t - ncross'do't—l'z—l if Ly = 0-mm A, = 1368.00 mm?

W(Lll - t)t - ncrOSS~d0~t—|~2—| if L“ # 0-mm

Nettoarea for profiles in tention: A . := Ag - t'(”cross'do'é + Xh_ﬂ~d0_ﬂ)

. oo XM
: Rk
Moment capacity profile Mo« e Mo« — 134,44 KN-m
Rd Rd
MO
Axialforce capacity com presion ) Nerk X
_ _ _ Mo
Capacity for axial 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 : ™o TM2 NRd.ta = 945.82kN
. 0.9-Apet-fy
For material >= 5.0mm : NRdtp =" NRg.tp = 851.2kN  (EN1993-1-1: 6.2.3) Ym2.t = 1.25
YM2.t
Nrdt=( INRd.ta If t<4mm \-X Npq ¢ = 170248 kN
NRd.t.b if t>5-mm
Normalkraftscapacity: NRg= |NRrq.1 if Ndrag = "NO" NRq = 1702.48 kN
mi”(NRd.l’NRd.t) if Ndrag = "YES"
Shearforce capacity:
hW -t fyb 1 )
Awh = 0.346- : ? fup = _'fyb if Ayh <0.83 £, = 283.68 N
3 Vi mm2
Awh = 0.46 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: Mfirg = 94.93kN-m

119
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MAX

Element Nr: Ngq = 892~kN| Vgqi= 280~kN| Mgy = 16~kN~m| |

\Y/ N M -
| Sd| = 0.71 <1.0 (EN 1993-1-1: 6.2.6) | Sd| + | Sd| =0.64 <1.0 (EN19931-36.1.8+6.1.9) | V-5d
V N M

Rd Rd Rd ‘

Ratio for check
Moment + Axialforce + Shear force M_N_Vgc = 0.69

<1.0 (EN 1993-1-3 6.1.10) \ ; |

120
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1.rtd
Address: Project: CZ1138_FR1

View:1 - FX;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 30to35 40to45 50
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1.rtd
Address: Project: CZ1138_FR1

View:1 - MY;Reaction forces(kN,kN/m);Reaction moments(kN*m,kN*m/m); Cases: 10to12 20to23 30to35 40to45 50
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POSUDEK DOLNTHO PASU VAZNIKU

=]

Double-C Truss bottom

lh=170.-mm| |b = 97-mm|

|c = 38~mm| |t = 5~mm|

member
= 100-mm

Ag=2A;  Agy=4071x 10°mm’

l, = 3.7 x 10’ mm* W, o5 = 2.41 x 10°mm

i

3

ly = 2-1, l,y = 1.84 x 10" mm"*
W,y = 2:Wy, W,y = 2.23 x 10°mm’
Wyyeff = 2-Wegry1 Wy err = 2.23x 10°mm°

W,, = W,, = 2.52 x 10°mm?® i

b+ —
2

hoatt == 2oo-mm| |tbatt = 4-mm| kb = 401.63mm

torsion_plate_truss = "NO"

Stresses and global geometry:

Buckling lengths:
=1.5-m
Ly: 0.9-L

I

Length between diagonals

Buckling length y-y

m Buckling length z-z

L 1:=1.0-L| Length for LT-buckling

i
[
@

L, =1.35m Flexural buckling axis y-y
L,=6m Flexural buckling axis z-z
L t=15m Lateral-torsional buckling

For single C-profile:

Lc=15m FB z-z for single profile
Lyc=15m Torsional buckling
stresses:

|MEd.end.1 = 20~kN~m| sign: (+) or ()

Ngg = 388.1-kN

Number of pair battens per braced length L,:
placed att ends and spaced out evenly 3 at least

number of L.z L brace /

N limal limil
f,=50—— [ R
Myy.crk = 2-Mycrk yo mm?2 ‘ g[
Myycri = 111.31KkN-m \ e Y
Mycrk = 55.66 kKN-m f, = 550 - ‘ v
Neork = 2-N H o P
ce.Rk ¢Rk M,, r = 120.72kN-m | T |
Nec i = 1911.28 kN L, b L d | b
Iyy . . Izz .
y = [ ly=67.29mm i ;= [— 1i;=9533mm
g Agg

Beam is designed as uniform built up member: YES or NO: |bui|t_up = "YES"

L.cr

PXK-plates for
built-up member
at least at 3
places over | i

bottom beam brace

L.brace | I

11

(NI
I I
:‘ SANLSd H

4,

number of PXK-plates for built-up
ember at least at 3 places over L.brace

L.z L.brace / L.cr

AM, ghift = Aen'Ngg  AMy ghire = —0.33kN-m

M, gq:= |AMz.shift| shift of neutral ais for
member in compression

CZ1138 C-EN_CC-BOTTOM-BEAM_ver_1-6.mcd
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YM0 = 1.00

b =97mm h=170mm c=38mm t=5mm f,

N N
yo = 500—  f,=550—

mm mm? Ymz1 = 1.00

Flexural buckling resistance - axis v-y and z-z EN 1993-1-3: 6.2.2 and EN 1993-1-1: 6.3.1:
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about y-y

E Ly [2-Aef 1 Imperfection factor o
Ay=m a hy1=64.38 AryrBeci= a 2.A 7»_1 AryFeec = 0.3 relating to bucking cunvea %y = 0-21
by FB.cc = 0-5'|71 + 0‘y'(kryFBcc - 0-2) + kryFBccz—l Xy.FBec := Min . 1
T . . ' 2 Xy.FBcc = 0.98

2
dy.FB.cc = 0.56 byFB.cc + \/¢y.FB.cc — AryFBec
Slenderness for flexural buckling EN 1993-1-1: 6.3.1.3: about z-z

Imperfection factor o

non-dimensional slenderness: L, [2Aq 1 relating to bucking curve b~ %z = 034
Aq = 64.38 ArzFBec = |_zz ’ 2~Ag k_l ArzFeec = 0.95
2 . 1
dzFBcc =051+ 0‘z'(kr.z.FBcc - 0-2) + ArzFBec Xz.FBcc = MIN > 1 (2 rBec = 0.63

2
dsFBcc = 1.C bzFB.cc + \/¢2.FB.cc = ArzFBee

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 critikal buckling momtent M, : given in German ENV 1993-1-1 Annex F.

Kpor = 1.0 (hinged at ends) Ky.M.cr:= 1.0 (no special wrap restraints at ends) Moment_dis = "A"
_ MEg.end.2 it |M | . |M | M.Ed.end?2 c _ min(l 88 — 140w + 052y 27)
VYm:= Med.end.1 Fdend.] = | TEdend2 M.Ed.endl LA ' ATYm T I
— Ciwa=1
MEd.end.l

M if |MEd.end.l| < |MEd.end.2|
Ed.end.2 — . M.Ed.end1

Citr= | Crya if Moment_dis = "A"
Cir=1
Ciyrp If Moment_dis = "B"
Elastic critical moment 2 2 2 05
n -E-l k | kpmeorLit)" Gl
for lateral-torsional Mer g = Co zZ_. [ Mr j =2 (Kuer Lir) Gl Mq g = 1247.6 kN-m
T : : 2 2 ’
buckling: (kyerrLLT) kumer ) 1z noEly,
Relative 2 Wetry.afyp N 03 Imperfection factor o ot = 0.34
slenderness: “rLT.cc = Mer rkTcc = ™ relating to bucking curve b:
2 . . 1
OLTcc = 0.5.(1 + aLT.(erT_CC - 0.2) + erT_cc—l Redu_ct|on ALTy = Min 1| xLTy =0.96
buckling factor 2_y 2
OLToc = 0.56 . OLT.cc + PLT.cc rLT.cc
' = | ary 0y 21y
1 otherwise
ho
Check Uniform built-up member EN 1993-1-1: 6.4 . L L, 1=
bow imperfection: ey:= — ey = 12mm T 1T 2
500 T 1L <
(. <
O‘ ‘.
Effective second moment of area of battended built-up member. Ay, := Ay :areaof one chord | I |
ho:= d + 2-e; hy= 175.8mm distance centroids of chords e := 1, : T of one chord © )]
: [
2 . O
= 0.5-hy" A Ibuilt-up member . I.cc L | |
licc = 0.5-hy" Agy + 2- 1y p e = |—= hoo = - Z hooe = 62.94 @) 0\ L
2-Ach lo.cc IR
EN 1993-1-1: table 6.8 pcc:= |0 if Aee > 150 H A |
Efficiency factor: pee=1 —L- L
7\'CC Z
7 4 2 - — if 75<7\‘CC<150 |
lce = 3.7 x 10" mm 75
fcec = 2
1.0 if Aoc< 75
CZ1138 C-EN_CC-BOTTOM-BEAM_ver_1-6.mcd 2-5
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N N -
b =97mm h=170mm  c¢=38mm t=5mm fyp = 500——  f, = 50— Ymo = 1.00

mm mm? ymz1 = 1.00

4

legf == O.5~h02~Ach +2-ucelen lesf = 3.7 x 10'mm*  effective I of built-up member

Shear stiffnes EN 1993-1-1:6.4.3.1:(2)

3
Iy = thatNbatt” T of batten Npatt 1 = 2 Number of planes of lacings effective critical TCZ'E'Ieff
12 force Nerce = T
2 ilt- .
24-E-lcp, 2.1 E-lg, of built-up member: z

Sy := min Nercc = 2130kN

20y ho ’ 2 Sy = 5120kN
CCbattZ'[l + a4 j CChatt

Mpatt.1° b CChatt
Maximum moment in middle of built-up member; EN 1993-1-1:6.4.1 (6):

moment z-z without

second order effects Mz gd.1 == 0-kN-m M NEg€o + Mzgdr

ZEd.C = N N if built_up = "YES"
Ed'YM1 Ed'YM1
moment with 1- - M, Egc = 6.3kN-m
second order Nerce S,
effects

(0-kN-m) if built_up = "NO"

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:

Xg= |1 if d>gmm NEg N IM, £d.c| -ho-AcnXg

. ch.Ed *
0 otherwise fee 2-legs

Interaktion formulae according to EN 1993-1-1: 6.3.3 (4) eqv.(6.61+6.62):
The interaction factors kyy 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

Nepgg = 224.4kN

Cov=1 Cmi1:=C NEeg-Ym1 NEeg-Ym1
my MLTZ =M = ——— np=021 np=—"—— n,=032 Cpypi=1
Xy.FBec'Nec. Rk XzFBec'Nec. Rk
Interaction factors Kkij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2
Kyy := M| Crry(1 + 0.6:Ary Facc Ny 2), Cony (1 + 0.6y 5) kyy = 1.04 Reduction factor Reduction factor
\ for L-T buckling: for F- buckling:

0.05A ;s 0.05 = -

Kpy = max[l - #nz.z, — My k=098 rr=1 Ty Faee = 0.98
CLT — 0.25 CrLr - 025 ™ Yy e = 0.63

Kpz2 = M Crzo+(1 + 0.6 2 FBoc M) Crza (1 + 0.6:0,5) | Kppp =118 Kypp = Kyz

Combined bending an axial compression EN 1993-1-3: 6.2.5 (2):

NEg7YMmo . max(|MEd.end.l| .| Meg.end.2| - | Med.span| )¥mo . |M, eac| - vmo _

0.43 <1.0
2-N¢ r 2'Mchk M2z cRK
Combined bending an axial compression EN 1993-1-1: 6.3.3 (4):
Evading in y-y:
Ny max| (M Y ,|M . M .
Ed YM1 sy (| Ed.end.1| | Ed.end.2| | Ed.span| ) TMm1 4Ky | z.Ed.C| Tm1 046 <1.0
. . ' M
Xy.FBec Nee.Rk XL Myy cRk zz.cRk
Evading in z-z:
NEgYm1 max( |Meggend.1| > [MEed.end.2| » |MEd. “YM1 M, ed.c| - Ym1
i, T Vs Mesel Mol s [Micscl oy
Xz.FBec NeeRk XL Myy.crk zz.cRk
CZ1138 C-EN_CC-BOTTOM-BEAM_ver_1-6.mcd 3-5
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N N -
b =97mm h=170mm  c¢=38mm t=5mm fyp = 500— = 550— Ymo = 1.00

mm mm? ym1 = 1.00

The chords are checked for the actual moments and forces according to EN 1993-1-1:6.4.3.1 (1) if the truss
beam is designed as built-up member. Otherwise: EN 1993-1-1: 6.3.3

Procedure to calculate the elastic critikal buckling momtent M, for singly symmetric sections is
taken from:"The North American Specffication for the Design of Cold-Farmed Steel Structural

MEd.end.Z - MEd.end.l

Members" 2001. o My.i(xi) = C X; + MEdend.1
For moment distribution accord. to model "A"
Moment at quarter point of unbraced segment: X 4= L-0.25 My an = My.i(xl 4) My aa = 20kN-m
Moment at centerline of unbraced segment: X 2= L05 Mypa:= My.i(xl 2) My ga = 20kN-m
Moment at 3/4-point of unbraced segment: X3 4= L-0.75 My ca = My.i(X3 4) My.ca = 20kN-m
Cop = 12.5~max(| IVlEd.end.l| > | MEd.end.2| > | MEd.span| ) Yoor = (yM + elc.rc)'_l
2.5-max(| Meg end 1| - | Med.end2| ,|MEd.span|) +3-Myaa+ 4Mypga+3Myca 7. .= 0.mm (coord. shear center)
o= \/iyz + i22 + yO.cr2 + ZO.crz Polar radius of gyration about shear center Imperfection factor o rel. to bucking curve b: aLTC:= 0.34
2
2
= N 1 n -E:l N
Goz = PN GCez = 1257.51—2 oT = . Gl + —Zm oT= 752.78—2
ﬂ EIAStC wrruwen crivnricnn von ﬂmf,'j _ymmetric AgTo Lr.c mm
iz sections, bending about the axis of symmetry: Me.cr.C_A = | CbA| 'rO'Ag' Gey 0T Me.cr.C_A = 229 5kN-m
Relative Wetry.1-fyp 3 i
slendemess Atc A= | [ if Megc a>0 1ca= 0-5'[1 + OLLT.C'(MLT.C_A - 0-2) +MiTC A ] Tca=067
Me.cr.C_A
. _ . 1
Mitc a=0 0.2 if Megrca=0 c A= Min )1
- S - \/ 2, 2 xLtc.A=0.89
For moment distribution accord. to model "B" drc Aty OTc A —AiTcA
Moment at quarter point of unbraced (MEd.span - MEd.end.l)' L-0.25
segment: My ag = L05 + MEgend1  Myag = 20kN-m
Momenr:tat centerline of unbraced My gg := MEg span My gg = 20kN-m
segmel
. (MEd.span - MEd.end.Z)'L'o-25
Moment at 3/4-point of unbraced My cg = + Megend2 My.ce =20 kN-m
segment: L-0.5
C 12.5~max(| IVlEd.end.1| > | MEd.end.2| > | MEd.span| )
bB =
2-5'maX(| IVIEd.end.1| > | MEd.end.2| > | MEd.span|) + 3'My.AB + 4'My.BB + 3'My.CB
Elastic critical moment for singly-symmetric sections, bending about the Mecrc B = |CbB| T Ag\[Cez 0T Mecrc g = 229.5kN-m
axis of symmetry: - -
A Wettya Ty ) >0
i LT.C B-= cr.C_B
Relative L Mecrc B ecrt_ Mitc g = 0.49

slenderness:
0.2 if Me.cr.C_B =0

1

2 .
dLtcB = 0-5'[1 + OLLT.C'(MLT.C_B - 0-2) + erT.C_B:| XLT.c_B = Min -
dL1c B = 067 dLtc B+ \/¢LT.C_B - MLTC B
R xLte= |xLtca if Moment_dis = "A"

1
2 xLtc =089

Moment distribution: xLT.c = 0.89
xLt.c s If Moment dis = "B"
Chord at end panel: M, Ed.c VEd.max Ven << 1,0 The shear
highest shear force: Ed.max = T Vedmax = 3.29kN Veqi= ——— Vep= 1.64kN = 0006 ¢4ceis negligible
; e Vib.Rd
Chord at end panel: VEdmax CChatt . _
"corner’ moment: e =T T T, maximum moment 2-z. = M, g, = 1.23kN-m
maximum chord . | 7-CCpatt moment due to bow
force at batten (end): Mz Ed.C.end = MZ-Ed-C'Sm[ j M; dCend = 4.44KN-m imperfection att end
_ z panel
maximum
compression force: NEgg (hO'Ach)
compression force: N gng:= — + My gd.cond——— Nehend = 215.51 kN
f'ee (2'|eff)
CZ1138 C-EN_CC-BOTTOM-BEAM_ver_1-6.mcd 4-5
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N N =
b =97mm h=170mm  c=38mm t=5mm fyp = 500——  f, = 550— Ymo = 1.00
Interaction factors kij for members susceptible to torsional deforations: mm mm= ymg = 1.00
EN 1993-1-1, Annex B, Table B.2 N
chend'YM1 (L ) = 0.96
- =0.27 Xy.Fe\Ly
Nehend VM1 Nz.c = Nzc =Y.
Nyci=——"——"— nyc = 0.23 1zr8(Lzc) Neri (Lo) - 083
. Xy'FB(I._y)'NC'Rk _ M.Ed.end2 M.Ed.span XzFB\zc) = B
Equivalent uniform moment factors: M.Edendil MEdendi | MEd.endz

MEd.end.l = 20kN-m

Cy=1 Chr=1 ype=1
Crnzc i= maq (0.6 + 0.4-yn,),04] Crpc=1 ~ Megend2 = 20kN-m
Interaction factors kij for members susceptible to torsional deforations: EN 1993-1-1, Annex B, Table B.2

hryrs(Ly) = 0.3 Ky.c = min[ Cony (1 + 0.6-Aryr8(Ly) Ny.c). Cmy:(1 + 0.6:nyc) | kyy.c = 1.04

hezrs(Lyc) = 0.61 Kyz.c = mi| Crzco(1 + 062, 58(Ly.c) M), Comac(1 + 0.6:n,¢) | k,,c=1.1

Keyic = max[l _ %.nm,l _ ﬁ'nz'cj Key.c = 0.99 K = Kezc

Controll single C-profile between battens:

max moment y-y: My.max.c = 0.5-max(|Megend1| - | Med.end2| - | Med.span] ) My max.c = 10kN-m

max moment z-z: M, c = 1.23kN-m AMy ghift = |AeN~Nch_end| AM; gift = 0.18KN-m
EK;C'E'Q)S%.T%?Q;?E Iétr?ln 10013 6,24 Mygrkc = xLT.c'Mycrk  xLT.c =089 Rk c = 49.4kN-m
Eﬂc'igé%ﬁféiniﬁdméﬁ igtggi-sz 6.2.4: M;Rk.c = min(lech, MchRk) M; Rrk.c = 24.54kN-m
Resistance for one profile buckling mode flexural buckling-: y-y L,=1.35m Xy.FB(Ly) = 0.96 Nb.Rk.y.FB( Ly) = 920.65kN
Resistance for one profile buckling mode flexural buckling-: z-z Lc=15m Xz.FB( I—z.C) =0.83 Nb.Rk.z.FB( I—z.C) = 794.62 kN
S Lrc=15m g7e(Lroly) =071 Nomire(Lrc,Ly) = 678.4KkN

Axial compression EN 1993-1-1: 6.3.1 (3): maX(Nch £d-Nep end)"‘/Ml

Buckling about relevant axis in mid-span or _ =033 <1.0
end panel of built-up member mm(Xy.FB(Ly)aXz.FB(Lz.C)aXTF(LT.CaLy))'Nc.Rk
Controll single C-profile (chords) in mid-span of member:
Combined bending an axial Nen.EdYMo . My max.c*Ymo . (|AMz.shift| )'YMO 042
compression EN 1993-1-3: 6.1.9 (1): N, ri Myeric M, ricc <1.0
Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
N . M . AM,, il )
Evading in y-y: ch.Ed"YM1 . y.max.C'Y M1 o T (| z.shlft| ) TMm1 046
vy. yz. M <1.0
1yra(Ly) Ne Rk xLT.c'Mycri ZRk.C
N . M . AM,, il )
Evading in z-z ch.Ed"YM1 4y y.max.C'Y M1 - (| z.shlft| ) M1 _ 049 <10
%28(Lz.c) Nere xLT.c' Mycrk Mg Rk.c
Controll buil-up member: single C-profile (chords) at end panel of member:
Combined bending an axial Neh.endYMo . My max.c'Ymo . (Mz.C + |AMz.shift| )'YMO _ 046 <10
compression EN 1993-1-3: 6.1.9 (1): N, ri Myeri M, ryc
Combined bending and axial compression EN 1993-1-1: 6.3.3 (4):
Neh.end VM1 My max.c:Ym1 (Mz.C + |AMz.shift| )'YMl
Evading in y-y: + kyc + ke M = 051 <1.0
1yra(Ly) Ne Rk xLT.c'Mycri 2RK.C
inain z-z: N . M . M, c + |AM, qisil )
Evading in z-z: ch.end'YM1 4y y.max.C'Y M1 . kzz.C'( 2.C | z.shlft| ) M1 _ 053 <10
%2r8(Lz.c) Nere xLT.c'Mycri Mz rk.c
CZ1138 C-EN_CC-BOTTOM-BEAM_ver_1-6.mcd 5-5
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Check M,V och N acc.to EC

Profile data for a single profile [PR = "cC170x5"| Ymo =100 vy =100 myp = 1.25
=170mm b, =97mm c=38mm t=5mm e = 37.88mm A = 2035.62 mm?
c 1 g

N N

NcRk = 955.64 kN MRk = 55.66 kN-m fyb = 500—2 f,= 550—2
mm mm
D
C
. . . @— r T T 3
The beam is H-profile ("H") or double C-profile ("C") I | H J O 7
= = i

Hole diameter: dy = 12.5-mm — W i

=l I I (2]

I I I I
Number of bolts at the 2 o) & J l Y
cross-section in ONE web: Neross =
Number screws and diameter i FLANGES: Xnfl = O| do 1 = O~mm|
Momentcap.one profile:
Axialforcecapacity one profile: ?—éﬁl-ﬁgﬁ ??3%98?3 "NO" N drag = "YES"
Netto area for shearforce: Ay = IT(hW - t)~t - ncross'do't—l'z—l if Ly = 0-mm A, = 1150.00 mm?

Nettoarea for profiles in tention:

Moment capacity profile:

Axialforce capacity com presion
member:

Capacity for axial tension:

For material <= 4.0mm :

For material >= 5.0mm :

Normalkraftscapacity:

Shearforce capacity:

W(Lll - t)t - ncrOSS~d0~t—|~2—| if L“ # 0-mm

2
Anet = Ag ~ t'(ncross'do'; + Xh.fl'do.ﬂ)

X'MRk
MRq = Mpq = 111.32kN-m
YMO
Nep X
cRk
NRqp=—"" (629 NRg.1 = 1911.3kN
MO
N — min fya'Ag Anet fu (EN 1993-1-3: 6.1.2 (6.1) and EN 1993-1-3: 8 (table 8.4))
Rd.ta -~ ’ =
™Mo TM2 NRg.ta = 785.67kN
0.9-Apet-fy
NRd.th = NRd.tp = 707.1kN (EN1993-1-1: 6.2.3) Ym2.t = 1.25
YM2.t
= i < 4. .
NRd.t NRg.ta If t<4mm 13.X NRq( = 141421 kN

NRd.t.b if t>5-mm

Nrd= |NRd.1 if Ngrag = "NO" NRqg = 1414.21 kN

min(NRd_l,NRd_t) if Njrag = "YES"

hy —t [f,
W yb 1 .
Mwh = 0-346——" == fyp:= | —=Typ I Ay <083 f. = 28868
3 vb 2
mm
Awh = 0.56 fyb
0.48-—— if 0.83 <, <1.40 Anfup
Mwh VRd =
£ Mo
9p| = 1.0 faktor Mg -> My, Awh

Section value for interaction formula M + N + V:

Momentresistance of a cross-section consisting only flanges:

CZ1138_FR1

Mfirg = 77.67kN-m
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MAX

Element Nr: Ngq = 833~kN| Vgqi= 299~kN| Mgy = 2o-kN-m| |

Vv N M 777
ﬁ =09 <1.0 (EN 199311 6.2.6) | Sd| & | Sd| =0.77 <1.0 (EN 1993-1-36.1.8+6.1.9) %j%gg
Vv N M
/]

Ratio for check
Moment + Axialforce + Shear force M_N_Vgc = 0.96

<1.0 (EN 1993-1-3 6.1.10) \ ; |
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131

C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 24.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Vaznik - diagonaly
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 2.756 | HX500LAD 11.45 1580 1580 34
2 Strut Strut 2 screw C 100x85x5 2.756 | HX500LAD 11.45 1580 1580 32
8 Strut Strut 2 screw C 100x85x5 2.48 | HX500LAD 11.45 1580 1580 32
9 Strut Strut 2 screw C 100x85x5 2.48 | HX500LAD 11.45 1580 1580 34
14 Strut Strut 2 screw C 100x82x4 2.529 | HX420LAD 8.99 1166.8 1166.8 32
15 Strut Strut 2 screw C 100x82x4 2.529 | HX420LAD 8.99 1166.8 1166.8 34
20 Strut Strut 2 screw C 100x82x4 2.392 | HX420LAD 8.99 1166.8 1166.8 32
21 Strut Strut 2 screw C 100x82x4 2.392 | HX420LAD 8.99 1166.8 1166.8 34
26 Strut Strut 2 screw C 100x82x4 2.384 | HX420LAD 8.99 1166.8 1166.8 32
27 Strut Strut 2 screw C 100x82x4 2.384 | HX420LAD 8.99 1166.8 1166.8 34
32 Strut Strut 2 screw C 100x77x3 2.247 | S350GD 6.21 840 840 32
33 Strut Strut 2 screw C 100x77x3 2.247 | S350GD 6.21 840 840 34
38 Strut Strut 2 screw C 100x75x2 2.24 | S350GD 4.14 552 472.35 34
39 Strut Strut 2 screw C 100x75x2 2.24 | S350GD 4.14 552 472.35 32
44 Strut Strut 2 screw C 100x75x2 2.104 | S350GD 4.14 552 472.35 32
45 Strut Strut 2 screw C 100x75x2 2.104 | S350GD 4.14 552 472.35 34
50 Strut Strut 2 screw C 100x77x3 2.097 | S350GD 6.21 840 840 34
51 Strut Strut 2 screw C 100x77x3 2.097 | S350GD 6.21 840 840 32
56 Strut Strut 2 screw C 100x82x4 1.961 | HX420LAD 8.99 1166.8 1166.8 34
57 Strut Strut 2 screw C 100x82x4 1.961 | HX420LAD 8.99 1166.8 1166.8 32
62 Strut Strut 2 screw C 100x82x4 1.955 | HX420LAD 8.99 1166.8 1166.8 33
63 Strut Strut 2 screw C 100x82x4 1.955 | HX420LAD 8.99 1166.8 1166.8 30
68 Strut Strut 2 screw C 100x85x5 1.82 | HX500LAD 11.45 1580 1580 33
69 Strut Strut 2 screw C 100x85x5 1.82 | HX500LAD 11.45 1580 1580 30
74 Strut Strut 2 screw C 100x85x5 1.814 | HX500LAD 11.45 1580 1580 10
75 Strut Strut 2 screw C 100x85x5 1.814 | HX500LAD 11.45 1580 1580 10
80 Strut Strut 2 screw C 100x85x5 1.681 | HX500LAD 11.45 1580 1580 10
81 Strut Strut 2 screw C 100x85x5 1.681 | HX500LAD 11.45 1580 1580 10
86 Strut Strut 2 screw C 100x85x5 1.675 | HX500LAD 11.45 1580 1580 10
87 Strut Strut 2 screw C 100x85x5 1.675 | HX500LAD 11.45 1580 1580 10
92 Strut Strut 2 screw C 100x85x5 1.543 | HX500LAD 11.45 1580 1580 10
93 Strut Strut 2 screw C 100x85x5 1.543 | HX500LAD 11.45 1580 1580 10
98 Strut Strut 2 screw C 100x85x5 1.539 | HX500LAD 11.45 1580 1580 10
99 Strut Strut 2 screw C 100x85x5 1.539 | HX500LAD 11.45 1580 1580 10

104 | Strut Strut 2 screw C 100x85x5 1.408 | HX500LAD 11.45 1580 1580 10

105 | Strut Strut 2 screw C 100x85x5 1.408 | HX500LAD 11.45 1580 1580 10

110 | Strut Strut 2 screw C 100x85x5 1.405 | HX500LAD 11.45 1580 1580 10

111 | Strut Strut 2 screw C 100x85x5 1.405 | HX500LAD 11.45 1580 1580 10

116 | Strut Strut 2 screw C 100x85x5 1.277 | HX500LAD 11.45 1580 1580 10

117 | Strut Strut 2 screw C 100x85x5 1.277 | HX500LAD 11.45 1580 1580 10

122 | Strut Strut 2 screw C 100x85x5 1.275 | HX500LAD 11.45 1580 1580 10

123 | Strut Strut 2 screw C 100x85x5 1.275 | HX500LAD 11.45 1580 1580 10

128 | Strut Strut 2 screw C 100x85x5 1.048 | HX500LAD 11.45 1580 1580 10

129 | Strut Strut 2 screw C 100x85x5 1.048 | HX500LAD 11.45 1580 1580 10




C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 24.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Vnitfni sily:

Prve M_z,Ed dM_z,Ed Komb.
k Typ Profil N_Ed [kN] | N_tEd[kN] | N_c,Ed [kN] [kNm] V_y,Ed [kN] [kNm] N_Ed
1 Strut C 100x85x5 -94.33 -94.55 8.89 0.05 -0.02 0 34
2 Strut C 100x85x5 -92.31 -92.53 7.23 0.05 -0.02 0 32
8 Strut C 100x85x5 93.92 -8.51 93.92 0 -0.06 0 32
9 Strut C 100x85x5 96.11 -10.22 96.11 0 -0.06 0 34
14 | Strut C 100x82x4 -77.46 -77.61 6.45 0.02 0.05 0 32
15 | Strut C 100x82x4 -79.9 -80.05 7.76 0.02 0.05 0 34
20 | Strut C 100x82x4 71.97 -6.86 71.97 0 -0.13 0 32
21 | Strut C 100x82x4 74.4 -8.07 74.4 0 -0.13 0 34
26 | Strut C 100x82x4 -48.16 -48.3 8.1 0.02 0.09 0 32
27 | Strut C 100x82x4 -50.85 -50.99 6.71 0.02 0.09 0 34
32 | Strut C 100x77x3 41.25 -10.95 41.25 0 -0.12 0 32
33 | Strut C 100x77x3 43.75 -9.66 43.75 0 -0.13 0 34
38 | Strut C 100x75x2 20.82 -14.93 20.82 0 -0.05 0.05 34
39 | Strut C 100x75x2 19.13 -17.12 19.13 0 -0.04 0.04 32
44 | Strut C 100x75x2 14.94 -24.36 14.94 0 -0.07 0.03 32
45 | Strut C 100x75x2 17.62 -22.45 17.62 0 -0.08 0.04 34
50 | Strut C 100x77x3 46.08 -5.84 46.08 0 -0.17 0 34
51 | Strut C 100x77x3 43.68 -6.57 43.68 0 -0.16 0 32
56 | Strut C 100x82x4 -46.3 -46.41 5.05 -0.02 0.22 0 34
57 | Strut C 100x82x4 -44.15 -44.26 5.53 -0.02 0.21 0 32
62 | Strut C 100x82x4 64.71 -8.21 64.71 0 -0.37 0 33
63 | Strut C 100x82x4 62.43 -7.39 62.43 0 -0.35 0 30
68 | Strut C 100x85x5 -80.52 -80.66 9.13 -0.02 0.55 0 33
69 | Strut C 100x85x5 -77.9 -78.04 8 -0.02 0.53 0 30
74 | Strut C 100x85x5 129.99 -15.02 129.99 0 -1 0 10
75 | Strut C 100x85x5 126.71 -12.26 126.71 0 -0.98 0 10
80 | Strut C 100x85x5 -128.96 -129.09 13.91 -0.02 1.12 0 10
81 | Strut C 100x85x5 -125.68 -125.81 11.2 -0.02 1.1 0 10
86 | Strut C 100x85x5 161.63 -18.15 161.63 0 -1.48 0 10
87 | Strut C 100x85x5 158.21 -14.09 158.21 0 -1.46 0 10
92 | Strut C 100x85x5 -170.1 -170.21 18.04 -0.02 171 0 10
93 | Strut C 100x85x5 -166.57 -166.68 13.79 -0.02 1.69 0 10
98 | Strut C 100x85x5 219.68 -23.93 219.68 0 -2.31 0 10
99 | Strut C 100x85x5 215.8 -17.9 215.8 0 -2.29 0 10

104 | Strut C 100x85x5 -237.31 -237.42 23.95 -0.02 2.65 0 10

105 | Strut C 100x85x5 -233.29 -233.39 17.71 -0.02 2.63 0 10

110 | Strut C 100x85x5 298.32 -30.98 298.32 0 -3.45 0 10

111 | Strut C 100x85x5 293.92 -23.47 293.92 0 -3.43 0 10

116 | Strut C 100x85x5 -311.33 -311.42 31.1 -0.02 3.69 0 10

117 | Strut C 100x85x5 -306.82 -306.91 23.5 -0.02 3.68 0 10

122 | Strut C 100x85x5 368.62 -38.34 368.62 0 -4.37 0 10

123 | Strut C 100x85x5 363.44 -32.64 363.44 0 -4.38 0 10

128 | Strut C 100x85x5 -405.6 -405.67 41.57 -0.01 4.72 0 10

129 | Strut C 100x85x5 -399.45 -399.52 35.68 -0.01 4.74 0 10
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 24.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Vzpér

Prve N_y,b,Rd N_z,b,Rd N_b,t,Rd N_b,tf,R

k Typ Profil X vy [ [kN] [kN] X_t[-] [kN] X_tf[-] d [kN]

1 Strut C 100x85x5 0.55 435.21 0.48 379.36 1 0 1 0

2 Strut C 100x85x5 0.55 435.21 0.48 379.36 1 0 1 0

8 Strut C 100x85x5 0.62 488.58 0.55 434.1 0.45 351.65 0.33 261.71

9 Strut C 100x85x5 0.62 488.58 0.55 434.1 0.45 351.65 0.33 261.71
14 | Strut C 100x82x4 0.66 325.09 0.56 274.24 1 0 1 0
15 | Strut C 100x82x4 0.66 325.09 0.56 274.24 1 0 1 0
20 | Strut C 100x82x4 0.69 340.29 0.6 291.83 0.47 229.09 0.37 181.28
21 | Strut C 100x82x4 0.69 340.29 0.6 291.83 0.47 229.09 0.37 181.28
26 | Strut C 100x82x4 0.7 341.14 0.6 292.83 1 0 1 0
27 | Strut C 100x82x4 0.7 341.14 0.6 292.83 1 0 1 0
32 | Strut C 100x77x3 0.78 229.52 0.65 190.58 0.47 139.62 0.41 119.65
33 | Strut C 100x77x3 0.78 229.52 0.65 190.58 0.47 139.62 0.41 119.65
38 | Strut C 100x75x2 0.81 134.69 0.68 112.78 0.5 82.97 0.44 72.72
39 | Strut C 100x75x2 0.81 134.69 0.68 112.78 0.5 82.97 0.44 72.72
44 | Strut C 100x75x2 0.83 138.03 0.72 118.29 0.54 89.33 0.48 79.03
45 | Strut C 100x75x2 0.83 138.03 0.72 118.29 0.54 89.33 0.48 79.03
50 | Strut C 100x77x3 0.81 237.2 0.69 202.18 0.51 151.17 0.45 131.03
51 | Strut C 100x77x3 0.81 237.2 0.69 202.18 0.51 151.17 0.45 131.03
56 | Strut C 100x82x4 0.79 385.32 0.71 348.31 1 0 1 0
57 | Strut C 100x82x4 0.79 385.32 0.71 348.31 1 0 1 0
62 | Strut C 100x82x4 0.79 385.94 0.71 349.13 0.58 283.43 0.48 235.74
63 | Strut C 100x82x4 0.79 385.94 0.71 349.13 0.58 283.43 0.48 235.74
68 | Strut C 100x85x5 0.78 614.96 0.73 577.19 1 0 1 0
69 | Strut C 100x85x5 0.78 614.96 0.73 577.19 1 0 1 0
74 | Strut C 100x85x5 0.78 615.97 0.73 578.4 0.61 483.29 0.5 394.32
75 | Strut C 100x85x5 0.78 615.97 0.73 578.4 0.61 483.29 0.5 394.32
80 | Strut C 100x85x5 0.81 638.77 0.77 605.83 1 0 1 0
81 | Strut C 100x85x5 0.81 638.77 0.77 605.83 1 0 1 0
86 | Strut C 100x85x5 0.81 639.59 0.77 606.83 0.65 516.64 0.55 432.1
87 | Strut C 100x85x5 0.81 639.59 0.77 606.83 0.65 516.64 0.55 432.1
92 | Strut C 100x85x5 0.84 660.78 0.8 632.45 1 0 1 0
93 | Strut C 100x85x5 0.84 660.78 0.8 632.45 1 0 1 0
98 | Strut C 100x85x5 0.84 661.41 0.8 633.22 0.7 550.24 0.6 472.28
99 | Strut C 100x85x5 0.84 661.41 0.8 633.22 0.7 550.24 0.6 472.28
104 | Strut C 100x85x5 0.86 680.98 0.83 656.85 1 0 1 0
105 | Strut C 100x85x5 0.86 680.98 0.83 656.85 1 0 1 0
110 | Strut C 100x85x5 0.86 681.41 0.83 657.37 0.74 583.04 0.65 513.54
111 | Strut C 100x85x5 0.86 681.41 0.83 657.37 0.74 583.04 0.65 513.54
116 | Strut C 100x85x5 0.89 699.4 0.86 678.95 1 0 1 0
117 | Strut C 100x85x5 0.89 699.4 0.86 678.95 1 0 1 0
122 | Strut C 100x85x5 0.89 699.61 0.86 679.21 0.78 614.05 0.7 554.11
123 | Strut C 100x85x5 0.89 699.61 0.86 679.21 0.78 614.05 0.7 554.11
128 | Strut C 100x85x5 0.92 728.97 0.9 713.93 1 0 1 0
129 | Strut C 100x85x5 0.92 728.97 0.9 713.93 1 0 1 0

133




C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 24.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Pevnosti:

Prve N_c,Rd N_b,Rd Vy_c,Rd M_z,c,Rdte | M_z,c,Rd,co | Komb.
k Typ Profil [kN] N_t,Rd [kN] [kN] [kN] n [kNm] m [kNm] N_Ed
1 Strut C 100x85x5 825 825 379.36 232 18.41 22.55 34
2 Strut C 100x85x5 825 825 379.36 232 18.41 22.55 32
8 Strut C 100x85x5 801.03 825 434.1 232 18.41 22.55 32
9 Strut C 100x85x5 801.03 825 434.1 232 18.41 22.55 34
14 | Strut C 100x82x4 512.19 516.94 274.24 144.21 10.83 14.68 32
15 Strut C 100x82x4 512.19 516.94 274.24 144.21 10.83 14.68 34
20 | Strut C 100x82x4 490.1 516.94 291.83 144.21 10.83 14.68 32
21 | Strut C 100x82x4 490.1 516.94 291.83 144.21 10.83 14.68 34
26 | Strut C 100x82x4 512.19 516.94 292.83 144.21 10.83 14.68 32
27 | Strut C 100x82x4 512.19 516.94 292.83 144.21 10.83 14.68 34
32 | Strut C 100x77x3 294 311.64 190.58 90.13 5.48 8.45 32
33 | Strut C 100x77x3 294 311.64 190.58 90.13 5.48 8.45 34
38 | Strut C 100x75x2 165.32 201.04 112.78 59.28 3.42 5.49 34
39 | Strut C 100x75x2 165.32 201.04 112.78 59.28 3.42 5.49 32
44 | Strut C 100x75x2 165.32 201.04 118.29 59.28 3 4.23 32
45 | Strut C 100x75x2 165.32 201.04 118.29 59.28 3 4.23 34
50 | Strut C 100x77x3 294 311.64 202.18 90.13 8.45 5.48 34
51 | Strut C 100x77x3 294 311.64 202.18 90.13 8.45 5.48 32
56 | Strut C 100x82x4 490.1 516.94 348.31 144.21 14.68 10.83 34
57 | Strut C 100x82x4 490.1 516.94 348.31 144.21 14.68 10.83 32
62 | Strut C 100x82x4 490.1 516.94 349.13 144.21 10.83 14.68 33
63 | Strut C 100x82x4 490.1 516.94 349.13 144.21 14.68 10.83 30
68 | Strut C 100x85x5 801.03 825 577.19 232 22.55 18.41 33
69 | Strut C 100x85x5 801.03 825 577.19 232 22.55 18.41 30
74 | Strut C 100x85x5 801.03 825 578.4 232 18.41 22.55 10
75 | Strut C 100x85x5 801.03 825 578.4 232 18.41 22.55 10
80 | Strut C 100x85x5 801.03 825 605.83 232 22.55 18.41 10
81 | Strut C 100x85x5 801.03 825 605.83 232 22.55 18.41 10
86 | Strut C 100x85x5 801.03 825 606.83 232 18.41 22.55 10
87 | Strut C 100x85x5 801.03 825 606.83 232 18.41 22.55 10
92 | Strut C 100x85x5 801.03 825 632.45 232 22.55 18.41 10
93 | Strut C 100x85x5 801.03 825 632.45 232 22.55 18.41 10
98 | Strut C 100x85x5 801.03 825 633.22 232 18.41 22.55 10
99 | Strut C 100x85x5 801.03 825 633.22 232 18.41 22.55 10

104 | Strut C 100x85x5 801.03 825 656.85 232 22.55 18.41 10

105 | Strut C 100x85x5 801.03 825 656.85 232 22.55 18.41 10

110 | Strut C 100x85x5 801.03 825 657.37 232 18.41 22.55 10

111 | Strut C 100x85x5 801.03 825 657.37 232 18.41 22.55 10

116 | Strut C 100x85x5 801.03 825 678.95 232 22.55 18.41 10

117 | Strut C 100x85x5 801.03 825 678.95 232 22.55 18.41 10

122 | Strut C 100x85x5 801.03 825 679.21 232 18.41 22.55 10

123 | Strut C 100x85x5 801.03 825 679.21 232 18.41 22.55 10

128 | Strut C 100x85x5 801.03 825 713.93 232 22.55 18.41 10

129 | Strut C 100x85x5 801.03 825 713.93 232 22.55 18.41 10
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 24.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Profily:
NcM

Prve N_c | N_.t [ NcM z2 V_ N_t | N_b NyMy NzMy | Profil Komb.

k Profil 6] | [%] | z[%] | [%] | [%] | [%] | [%] | Mz[%] | Mz[%] | [%] Rozh. profil N_Ed

1 C 100x85x5 0 11 12 11 0 0 0 0 0 12 | Tah aohyb 34

2 C 100x85x5 0 11 11 11 0 0 0 0 0 11 | Prosty tah 32

8 C 100x85x5 12 0 12 12 0 33 | 36 19 21 36 | Vzpér 32

9 C 100x85x5 12 0 12 12 0 33 | 37 19 22 37 | Vzpér 34
14 | C 100x82x4 0 15 15 15 0 0 0 0 0 15 | Prosty tah 32
15 | C 100x82x4 0 15 16 15 0 0 0 0 0 16 | Tah a ohyb 34
20 | C 100x82x4 15 0 15 15 0 34 | 40 21 25 40 | Vzpér 32
21 C 100x82x4 15 0 15 15 0 34 41 22 26 41 Vzpér 34
26 | C 100x82x4 0 9 10 9 0 0 0 0 0 10 | Tahaohyb 32
27 | C 100x82x4 0 10 10 10 0 0 0 0 0 10 | Prosty tah 34
32 | C 100x77x3 14 0 14 14 0 34 | 34 18 22 34 | Stihlost 32
33 | C 100x77x3 15 0 15 15 0 34 | 37 19 23 37 | Vzpér 34
38 | C 100x75x2 13 0 13 2 0 34 | 29 17 20 29 | Stihlost 34
39 | C 100x75x2 12 0 12 2 0 34 | 26 15 18 26 | Stihlost 32
44 | C 100x75x2 9 0 10 2 0 32 19 11 13 19 | Stihlost 32
45 | C 100x75x2 11 0 12 2 0 32 | 22 13 16 22 | Stihlost 34
50 | C 100x77x3 16 0 16 16 0 31 | 35 20 23 35 | Vzpér 34
51 | C 100x77x3 15 0 15 15 0 31 | 33 19 22 33 | Vzpér 32
56 | C 100x82x4 0 9 9 9 0 0 0 0 0 9 Prosty tah 34
57 | C 100x82x4 0 9 9 8 0 0 0 0 0 9 Prosty tah 32
62 | C 100x82x4 13 0 0 13 0 27 | 27 0 0 27 | Stihlost 33
63 | C 100x82x4 13 0 13 13 0 27 | 26 16 18 26 | Stihlost 30
68 | C 100x85x5 0 10 10 10 0 0 0 0 0 10 | Prosty tah 33
69 | C 100x85x5 0 9 10 9 0 0 0 0 0 10 | Tah aohyb 30
74 | C 100x85x5 16 0 0 16 0 24 | 33 0 0 33 | Vzpér 10
75 | C 100x85x5 16 0 0 16 0 24 | 32 0 0 32 | Vzpér 10
80 | C 100x85x5 0 16 16 16 0 0 0 0 0 16 | Prosty tah 10
81 C 100x85x5 0 15 15 15 0 0 0 0 0 15 Prosty tah 10
86 | C 100x85x5 20 0 0 20 1 22 | 37 0 0 37 | Vzpér 10
87 | C 100x85x5 20 0 0 20 1 22 | 37 0 0 37 | Vzpér 10
92 | C 100x85x5 0 21 21 21 1 0 0 0 0 21 | Prosty tah 10
93 | C 100x85x5 0 20 20 20 1 0 0 0 0 20 | Prosty tah 10
98 | C 100x85x5 27 0 0 27 1 20 | 47 0 0 47 | Vzpér 10
99 | C 100x85x5 27 0 0 27 1 20 | 46 0 0 46 | Vzpér 10
104 | C 100x85x5 0 29 29 29 1 0 0 0 0 29 | Prosty tah 10
105 | C 100x85x5 0 28 28 28 1 0 0 0 0 28 | Prosty tah 10
110 | C 100x85x5 37 0 0 37 1 19 | 58 0 0 58 | Vzpér 10
111 | C 100x85x5 37 0 0 37 1 19 57 0 0 57 Vzpér 10
116 | C 100x85x5 0 38 38 38 2 0 0 0 0 38 | Prosty tah 10
117 | C 100x85x5 0 37 37 37 2 0 0 0 0 37 | Prosty tah 10
122 | C 100x85x5 46 0 0 46 2 17 | 67 0 0 67 | Vzpér 10
123 | C 100x85x5 45 0 0 45 2 17 | 66 0 0 66 | Vzpér 10
128 | C 100x85x5 0 49 49 49 2 0 0 0 0 49 | Prosty tah 10
129 | C 100x85x5 0 48 48 48 2 0 0 0 0 48 | Prosty tah 10

\

NA R15

2 krajni diagonaly vazniku budou z profilu
C40/132/100/132/40x6 - VIZ POSUDEK
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek

Datum:; 24.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka

Norma projektu: ‘ CSN EN

Spoje:
Komb Komb F_ F_

Prve | _N_t, _N_c, N_t,Ed N_c,Ed F v b n V_eff | Spoj

k Ed Ed Profil [kN] [kN] Spoj [%] [%] | [%] [%] [%] Rozh. spoj

1 34 50 C 100x85x5 -94.55 8.89 C56 36 30 19 28 36 Shear

2 32 21 C 100x85x5 -92.53 7.23 C56 36 29 18 27 36 Shear

8 21 32 C 100x85x5 -8.51 93.92 C56 36 30 2 3 36 Shear

9 50 34 C 100x85x5 -10.22 96.11 C56 37 30 2 3 37 Shear

14 32 21 C 100x82x4 -77.61 6.45 C46 30 35 23 35 35 Bearing
15 34 50 C 100x82x4 -80.05 7.76 C46 31 36 | 24 36 36 Bearing
20 21 32 C 100x82x4 -6.86 71.97 C46 28 33 2 3 33 Bearing
21 50 34 C 100x82x4 -8.07 74.4 C46 29 34 2 4 34 Bearing
26 32 44 C 100x82x4 -48.3 8.1 C46 19 22 14 22 22 Bearing
27 34 42 C 100x82x4 -50.99 6.71 C46 20 23 15 23 23 Bearing
32 44 32 C 100x77x3 -10.95 41.25 C36 16 29 6 8 29 Bearing
33 42 34 C 100x77x3 -9.66 43.75 C36 17 30 5 7 30 Bearing
38 42 34 C 100x75x2 -14.93 20.82 C26 8 22 11 17 22 Bearing
39 44 32 C 100x75x2 -17.12 19.13 C26 7 20 13 19 20 Bearing
44 34 32 C 100x75x2 -24.36 14.94 C26 9 25 19 28 28 Block tear.
45 32 34 C 100x75x2 -22.45 17.62 C26 9 23 17 26 26 Block tear.
50 50 34 C 100x77x3 -5.84 46.08 C36 18 32 3 4 32 Bearing
51 21 32 C 100x77x3 -6.57 43.68 C36 17 30 3 5 30 Bearing
56 34 50 C 100x82x4 -46.41 5.05 C46 18 21 14 21 21 Bearing
57 32 21 C 100x82x4 -44.26 5.53 C46 17 20 13 20 20 Bearing
62 50 33 C 100x82x4 -8.21 64.71 C46 25 29 2 4 29 Bearing
63 21 30 C 100x82x4 -7.39 62.43 C46 24 28 2 3 28 Bearing
68 33 50 C 100x85x5 -80.66 9.13 C56 31 26 16 24 31 Shear

69 30 21 C 100x85x5 -78.04 8 C56 30 25 16 23 30 Shear

74 50 10 C 100x85x5 -15.02 129.99 C58 37 31 3 5 37 Shear

75 21 10 C 100x85x5 -12.26 126.71 C58 37 30 2 4 37 Shear

80 10 50 C 100x85x5 -129.09 13.91 C58 37 31 26 41 41 Block tear.
81 10 21 C 100x85x5 -125.81 11.2 C58 36 30 | 25 40 40 Block tear.
86 50 10 C 100x85x5 -18.15 161.63 C58 47 39 4 6 47 Shear

87 21 10 C 100x85x5 -14.09 158.21 C58 46 38 3 5 46 Shear

92 10 50 C 100x85x5 -170.21 18.04 C58 49 41 | 34 54 54 Block tear.
93 10 21 C 100x85x5 -166.68 13.79 C58 48 40 | 33 53 53 Block tear.
98 50 10 C 100x85x5 -23.93 219.68 C58 63 52 5 8 63 Shear

99 21 10 C 100x85x5 -17.9 215.8 C58 62 51 4 6 62 Shear
104 10 50 C 100x85x5 -237.42 23.95 C58 68 57 | 47 76 76 Block tear.
105 10 21 C 100x85x5 -233.39 17.71 C58 67 56 | 47 75 75 Block tear.
110 50 10 C 100x85x5 -30.98 298.32 C58
111 50 10 C 100x85x5 -23.47 293.92 C58
116 10 50 C 100x85x5 -311.42 311 C58 Block tear.
117 10 50 C 100x85x5 -306.91 235 C58 Block tear.
122 50 10 C 100x85x5 -38.34 368.62
123 21 10 C 100x85x5 -32.64 363.44
128 10 50 C 100x85x5 -405.67 41.57
129 10 21 C 100x85x5 -399.52 35.68

///)7

BUDOU POUZITY SROUBY M16
VIZ POSUDEK NA R15

www.llentab.se ‘
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C. projektu: CZ1138 |Nazev projektu: | Basketbalova hala Misto vystavby: | Frydek-Mistek
Datum:; 24.7.2018 | Vypracoval: Lenka Burgerova Kontroloval: Jaroslav Kosinka
Norma projektu: ‘ CSN EN
Souhrn:

Prve Komb. Profil | Spoj

k Member type Profil Material N_Ed [%] [%] Vyhodnoceni Posouzeni

1 Strut 2 screw C 100x85x5 HX500LAD 34 12 36 | Shear Vyhovuje
2 Strut 2 screw C 100x85x5 HX500LAD 32 11 36 | Shear Vyhovuje
8 Strut 2 screw C 100x85x5 HX500LAD 32 36 36 | Shear Vyhovuje
9 Strut 2 screw C 100x85x5 HX500LAD 34 37 37 | Shear Vyhovuje
14 | Strut 2 screw C 100x82x4 HX420LAD 32 15 35 | Bearing Vyhovuje
15 | Strut 2 screw C 100x82x4 HX420LAD 34 16 36 | Bearing Vyhovuje
20 | Strut 2 screw C 100x82x4 HX420LAD 32 40 33 | Vzpér Vyhovuje
21 | Strut 2 screw C 100x82x4 HX420LAD 34 41 34 | Vzpér Vyhovuje
26 | Strut 2 screw C 100x82x4 HX420LAD 32 10 22 | Bearing Vyhovuje
27 | Strut 2 screw C 100x82x4 HX420LAD 34 10 23 | Bearing Vyhovuje
32 | Strut 2 screw C 100x77x3 S350GD 32 34 29 | Stihlost Vyhovuje
33 | Strut 2 screw C 100x77x3 S350GD 34 37 30 | Vzpér Vyhovuje
38 | Strut 2 screw C 100x75x2 S350GD 34 29 22 | Stihlost Vyhovuje
39 | Strut 2 screw C 100x75x2 S350GD 32 26 20 | Stihlost Vyhovuje
44 | Strut 2 screw C 100x75x2 S350GD 32 19 28 | Block tear. Vyhovuje
45 | Strut 2 screw C 100x75x2 S350GD 34 22 26 | Block tear. Vyhovuje
50 | Strut 2 screw C 100x77x3 S350GD 34 35 32 | Vzpér Vyhovuje
51 | Strut 2 screw C 100x77x3 S350GD 32 33 30 | Vzpér Vyhovuje
56 | Strut 2 screw C 100x82x4 HX420LAD 34 9 21 | Bearing Vyhovuje
57 | Strut 2 screw C 100x82x4 HX420LAD 32 9 20 | Bearing Vyhovuje
62 | Strut 2 screw C 100x82x4 HX420LAD 33 27 29 | Bearing Vyhovuje
63 | Strut 2 screw C 100x82x4 HX420LAD 30 26 28 | Bearing Vyhovuje
68 | Strut 2 screw C 100x85x5 HX500LAD 33 10 31 | Shear Vyhovuje
69 | Strut 2 screw C 100x85x5 HX500LAD 30 10 30 | Shear Vyhovuje
74 | Strut 2 screw C 100x85x5 HX500LAD 10 33 37 | Shear Vyhovuje
75 | Strut 2 screw C 100x85x5 HX500LAD 10 32 37 | Shear Vyhovuje
80 | Strut 2 screw C 100x85x5 HX500LAD 10 16 41 | Block tear. Vyhovuje
81 | Strut 2 screw C 100x85x5 HX500LAD 10 15 40 | Block tear. Vyhovuje
86 | Strut 2 screw C 100x85x5 HX500LAD 10 37 47 | Shear Vyhovuje
87 | Strut 2 screw C 100x85x5 HX500LAD 10 37 46 | Shear Vyhovuje
92 | Strut 2 screw C 100x85x5 HX500LAD 10 21 54 | Block tear. Vyhovuje
93 | Strut 2 screw C 100x85x5 HX500LAD 10 20 53 | Block tear. Vyhovuje
98 | Strut 2 screw C 100x85x5 HX500LAD 10 47 63 | Shear Vyhovuje
99 | Strut 2 screw C 100x85x5 HX500LAD 10 46 62 | Shear Vyhovuje
104 | Strut 2 screw C 100x85x5 HX500LAD 10 29 76 | Block tear. Vyhovuje
105 | Strut 2 screw C 100x85x5 HX500LAD 10 28 75 | Block tear. Vyhovuje
110 | Strut 2 screw C 100x85x5 HX500LAD 10 58 86 | Shear Vyhovuje
111 | Strut 2 screw C 100x85x5 HX500LAD 10 57 85 | Bhear Vyhovuje
116 | Strut 2 screw C 100x85x5 HX500LAD 10 38 99 | Block tear. Vyhovuje
117 | Strut 2 screw C 100x85x5 HX500LAD 10 37 lock tear Vyhovuje
122 | Strut 2 screw C 100x85x5 HX500LAD 10 67
123 | Strut 2 screw C 100x85x5 HX500LAD 10 66
128 | Strut 2 screw C 100x85x5 HX500LAD 10 49
129 | Strut 2 screw C 100x85x5 HX500LAD 10 48

[PROFIL C40/132/100/132/40x6 |
ISROUBY M16




Autodesk Robot Structural Analysis Professional 2018
Author:
Address:

File: CZ1138 FR1.rtd
Project: CZ1138_FR1

POSOUZENI DEFORMACI RAMU

Displacements - Cases: 10tol2 20to23 30to35 40to45 50
Global extremes
1

- Cases: 10tol2 20to23 30to35 40to45 50

Posouzenil vodorovné deformace

Filtering Node Case Limitni deformace = 8300/150 = 55.3mm
— Max deformace = 31.7/1.4 = 22.6mm
ull list 1t0117 272t0295 10to12 20t023 3
. 0 ° 0 0 22.6 mm < 55.3 mm

Selection 1t095 367 368 4| 10to12 20t023 3

Total number 247 30 Vodorovnéd deformace wvyhovi.

Selected number 98 20

- Cases: 10tol2 20to23 30to35 40to45 50

UX (mm) UZ (mm) RY (Rad)

MAX 17.8 / 107 0.015

Node 9/ 15 82

Case 42 ,/ 50 10

4

MIN | 317 | [12256 | -0.015

Node 78 11 < 83

Case 43 10 10
Posouzeni svislé deformace
Limitni deformace = 32670/250 = 130.7mm
Max deformace = 122.6/1.4 = 87.6mm
87.6 mm < 130.7 mm
Svisla deformace wvyhovi.

Date : 24/07/18 Page: 2
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Autodesk Robot Structural Analysis Professional 2018

Author: File: CZ1138 FR1.rtd
Address: Project: CZ1138_FR1
View - Exact deformation(s); Cases: 43 (Wind Cpe min R + reduced snow) Max wvodorovna deformace

nadvrhové hodnoty

#02
34.1
22.8 | 16
I8 Max v bode 78
il max deformace 22.6mm O
[ ]

Dis 10mm

Max=84.8
Lx Cases: 43 (Wind Cpe min R + reduced snow)

Date : 24/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1.rtd
Address: Project: CZ1138_FR1

navrhové hodnoty

View - Exact deformation(s); Cases: 10 (Snow)

Max svisld deformace

V.SV v IRVAIRY M AL A N AN NI NN\ A
) o Lo/ | N i ’
=il N i N 4
o S A A ol 1 < (1 5] ST Il
: ) 3 8 i 1 ) = g ; . =
# L YVl N ERE sl el | &I 8 H © 1117
N o S i T of T B
- [*2]
< g © © = 3 &
i i) ; N
21.7 Q) §‘ P @ 3z u"’; § O 85
= 3 S N =l v
.7 |j
0 Max v bodé& 11
max deformace 87.6mm o
ax=123.2
Cases: 10 (Snow)

Page : 1

Date : 24/07/18
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1.rtd
Address: Project: CZ1138_FR1

View - Cases: 10to12 20t023 30to35 40to4550  STABILIZACE DOLNTHO PASU VAZNIKU

ﬁ L.}

- / a
/ /

7V

L ] = - L

a
Lx Cases: 10to12 20to23 30to35 40to45 50
Date : 24/07/18 Page: 1
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Autodesk Robot Structural Analysis Professional 2018
Author: File: CZ1138 FR1.rtd
Address: Project: CZ1138_FR1

View - Cases: 10to12 20to23 30to35 40to4550 PROFILY RAMU

C 100x75x2

C 100x77x3

C 100x82x4

C 100x85x5
CC 170x100x6
CC 170x97x5
QC 360x5x4

Lx Cases: 10to12 20to23 30to35 40to45 50

Date : 24/07/18 Page: 1
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Kotveni ramu FR1

Soubory modelu konstrukce:

Soubory zatizeni:

CZ1138 Loading. Xlsm

Poznamky:

\VETKNUTE KOTVENI |

6x kotva M30 8.8 dI.750mm, hl. kotveni 620mm |
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m Firma: Strana 1z 6

Viypracoval: Ing. Lenka Burgerova Zakaznik Badetbalova hala
Aplikace Adresa: Projekt: C21138

PROFIS kotvy 1.8.0 Telefon/Fax: - / - Kontakini osoba:
http:/Amww.hilti.com/ E-mail: Datum: FrydekMistek/ 24.7.2018

Poznamky:

Typ a rozmér kotvy:
Efektivni hloubka kotveni:
Material:

Certfikat:

Platnost:

Zkouska:

Diganéni montaz:
Kotevni deska:
Zakladni material:

HIT-RE 500 + HAS-E (8.8)-M30
he= 270 mm; sou€initel hloubky osazeni = 2.300
8.8

-/-
Navrh podle SOFA - po ETAG zkouSce

supevnéni na povrchu; piné podliti (kotevni ded@); e, =50 mm; t =20 mm
S355 (ST52); ; I, x I, x t =400 x 560 x 20 mm

netrhlinovy Beton C20/25, f.. = 25.00 Nmm_; h =800 mm

Vyztuz: vzdalenost wztuze >= 150 mm
bez okrajové wztuze
Kotva
s s
e
— .
Geometrie [mm]
Padorys Rez A P
y
N t=20
eb:50
he=270 - 2.300
O
O
™)
o g o
4 |5 4§ I, =400
o X o
S o
[4 ?eZ B T Z
o [o] [o]
o 1 2 3
&
h =800
300 300 300
§ - l, =560
A Rez A y|
Zatizeni
Vydené zatizent [N, KNm] Vypoctova zatizeni [KN, kNm]
N =-202.00 W, =81.00 p
M, =0.00 M, =0.00 N 292.00
V, 0.00
z V, 61.00
A M, 219.00
s M 0.00
0 M 0.00
Fx —_— L.
x Exentricita [mm]
e,=0; =0
L
W, =0.00
M, =218.00

Vlozené Udaje prekontrolujte jestli odpovidaji skuteénym 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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m Firma: Strana 2z 6

Viypracoval: Ing. Lenka Burgerova Zakaznik Badetbalova hala
Aplikace Adresa: Projekt: C21138

PROFIS kotvy 1.8.0 Telefon/Fax: - / - Kontakini osoba:
http:/Amww.hilti.com/ E-mail: Datum: FrydekMistek/ 24.7.2018

Zatézovaci stav (Vypoétov & zatizeni):

Kotva - reakce [KN|
Nomélova dla: (+ Tah, - Tlak)

Tah
Kotva Normmalova dla| Smykova sila 31 ;% %
1 0.00 10.17
2 0.00 10.17
3 0.00 10.17
4 118.40 10.17
5 118.40 10.17
6 118.40 10.17
Max.pevnog betonu v tlaku [%d: 0.61
Max.pevnog betonu v tlaku [N'mm ]: 15.89
vydedna tahova dla [K\]: 355.20
vydedna tlakova sila [KN]: 647.20
Tlak
%
o o o
1 2 3
Zatizeni tahem (ETAG, pfiloha C, bod 5.2.2.)
Vypoctova hodnota [KN]

Posouzeni Zatizeni Kapacita Vyuziti B [%0] Status
Unosnost oceli 118.40 276.80 43 OK
Vytazeni 118.40 334.79 35 OK
Betonovy kuzel 355.19 760.92 47 OK
Rozlomeni 355.19 818.81 43 OK
Unosnost oceli

Neics [ Tus Neas [ Naa [V
415.20 1.500 276.80 118.40
Viytazeni .
Newp [KN] e Tp Nia,p [KN] Ni, [K\]  zvétsena hloubka osazeni
262.01 1.000 1.800 334.79 118.40 2.300
Betonowy kuzel .
A [mm?] A M Cerp [M] s, [MM]  2vétSend hloubla osazeni
453600.0 291600.0 270 540 2.300
WYecl,N WYec2,N Yre,N Ys,N WYucr,N
1.000 1.000 1.000 1.000 1.400
Naice [KV Tune Neae [N Nsg [K]
159.72 1.800 760.92 355.19
Rozlomeni .
Acy [mm?] Aoy [mm?] Corsp [MM] Sersp [MM] ZvétSena hloubka osazeni
453600.0 291600.0 270 540 2.300
\VS,N \Vecl,N \Vecz,N \Vre,N \Vucr,N \Vh,sp
1.000 1.000 1.000 1.000 1.400 1.300
Nake [V Yasp Nrasp [KN] Nsa [\
159.72 1.800 818.81 355.19

Vlozené Udaje prekontrolujte jestli odpovidaji skuteénym 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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m Firma: Strana 3z 6

Viypracoval: Ing. Lenka Burgerova Zakaznik Badetbalova hala
Aplikace Adresa: Projekt: C21138

PROFIS kotvy 1.8.0 Telefon/Fax: - / - Kontakini osoba:
http:/Amww.hilti.com/ E-mail: Datum: FrydekMistek/ 24.7.2018

Zatizeni smykem (ETAG, pfiloha C, bod 5.2.2.)

Vypoctova hodnota [KN]

Posouzeni Zatizeni Kapacita Vyuziti B [%0] Status
Unosnost oceli (bez 10.17 199.30 5 OK
diganéni montaze)

Unosnog oceli (distanéni 10.17 24.42 42 OK
montaz)
Vylomeni betonu 10.17 329.22 3 OK
Selhani okraje betonu ve 61.00 100.48 61 OK
Sméru y+
Unosnost oceli (bez diganéni montéZe)
VRk,s [kN] YMs ng,s [kN] ng [kN]
249.13 1.250 199.30 10.17
Unosnost oceli (distanéni monta?)
| [mm] Oy
60 2.00
Nsa/ Nra,s 1 - Nsd/ Nras Mgk,s [KNm] Mrys= Mgk,s (1 - Nsa/ Nra,s) [KNmM]
0.428 0.572 1.60 0.92
V’I\R/Ik,s: Ay, * MRk,s /I [kN] YM,s,b V’I\R/Id,s [kN] ng [kN]
30.53 1.250 24.42 10.17
Vylomeni betonu .
Acy [mm?] Aoy [mm?] Cern [MM] e [MM] kfactor  zvét3ena hloublka osazeni
840000.0 291600.0 270 540 2.000 2.300
\VS,N \Vecl,N \Vecz,N \Vre,N \Vucr,N
1.000 1.000 1.000 1.000 1.400
Nake [KN] Ymcs Viger [NV Vs [
159.72 1.500 329.22 10.17
Selhani okraje betonu ve sméru y+
I, [mm] Goom [MM] ¢, [mm] Ay [mm’] Asy [mm’]
270 30 533 720000.0 1280000.0
Ys,v Yhv Yo,V WYec,V Yucr,v
0.812 1.000 1.000 1.000 1.400
Ve (K Yue Viao [NV Ve [
235.55 1.500 100.48 61.00
Kombinov ané zatizeni (ETAG, pfiloha C, bod 5.2.4)
B By o Wyuziti g ny (%0 Status
0.467 0.607 15 79 OK
ButBy <=1

(BN +Bv)/ 12<=1

Vlozené Udaje prekontrolujte jestli odpovidaji skuteénym 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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BT [ S
Viypracoval: Ing. Lenka Burgerova Zakaznik Badetbalova hala

Aplikace Adresa: Projekt: C21138

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

http:/Amww.hilti.com/ E-mail: Datum: FrydekMistek/ 24.7.2018
Okrajova vyztuz

Okrajova vyztuz neni potfebnda pro zabranéni rozlomeni betonového prviu!
Okrajova wztuz neni potfebna z hledisa selhani okraje betonu

Posuny

Posun nejvice zatizené kotvy by mél byt pocitan dle pfidusného certifikatu. Posuny viivem tolerance otvoru mohou byt zanedbany, protoZe tato
metoda predpokada vyplnéni otvoru (Hilti Dynamickd Sada). Charakteristické zatizeni nejvice namahané kotvy je

i 78.75 [K\]
Vex 15.06 [KN]

The acceptable anchor displacements depend on the fastened construction and must be defined by the desgner!

Posouzeni Unosnosti zakladniho materialu

Prenos zatiZzeni na zdKadni materiél
Kontrola pfenosu zatiZzeni na zaldadni material mus byt v souladu s podminkami ETAG, bod 7.1!

Pewvnod ve anyku zadadniho materidlu
Kontrola pevnosti ve smyku zaldadniho materialu musi byt v souladu s pfidusnym certfikdtem nebo Eurokddem 2!

Upozornéni

Pii pouziti HILTI dynamického setu se smykové zatizeni distribuuje do kotev rovnomémeé
Za kompaktibilitu se sou¢asnymi nomami (napi.EC3) zodpovida uZivatel
Predpoldada s suché dira a gandardni vy¢€isténi! Viv teploty je zanedban!

Upevneéni je bezpeéné!

Vlozené Udaje prekontrolujte jestli odpovidaji skuteénym 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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m Firma: Strana 5z 6

Viypracoval: Ing. Lenka Burgerova Zakaznik Badetbalova hala
Aplikace Adresa: Projekt: C21138

PROFIS kotvy 1.8.0 Telefon/Fax: - / - Kontakini osoba:
http:/Amww.hilti.com/ E-mail: Datum: FrydekMistek/ 24.7.2018

Primér otvoru d; = 33 mm

ocelov & kotevni deska: S355 (ST52)
Typ profilu: Obdélnikovy duty profil - uZivatelsky definovano (360 x 100 x 5)

Doporu€ena tlousStka desky: nepoéitana

d
(@
O 9, O—
4 5 6
(@
o
[ee)
N
S
(@
[ee)
N
O O O—
1 2 3 | g
50.0 50.0
200.0 200.0

Vlozené Udaje prekontrolujte jestli odpovidaji skuteénym 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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Firma:

Viypracoval: Ing. Lenka Burgerova Zakaznik Badetbalova hala

Aplikace Adresa: Projekt: C21138

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

http:/Amww.hilti.com/ E-mail: Datum: FrydekMistek/ 24.7.2018

Souradnice kotvy [mm] Souradnice kotevni desky [mm]
Kotva X y Kotva X y X y X y

1 -150 -230 4 -150 230 -200 280 200 -280
2 0 -230 5 0 230 200 280 -200 -280
3 150 -230 6 150 230

Vlozené Udaje prekontrolujte jestli odpovidaji skuteénym 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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Ztuzidla

Soubory modelu konstrukce:

Soubory zatizeni:

CZ1138 Loading. xlsm

Poznamky:
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C. projektu: Projekt: “ Misto vyst.: . .
pro) CZz1138 ¢ Basketbalova hala Yt Frydek-Mistek
Datum: 19.7.2018 Vypracoval: Lenka Burgerova Kontroloval:  Jaroslav Kosinka
Filename: CZ1138_Loading.v1.16.140630.xlsm Vypocet dle: CSN EN
H. Ztuzidla v podélné sténé
Z&kladni informace projektu:
Sitka haly: 33.302 m Horni pas: 5.71 ° Vyska u Zlabu: 8.35 m
Délka haly: 43.465 m Dolni pas: 0 ° Vyska hrebene: 10.05 m
Modulové vzdalenost ramu: 5.70 m

Sily v podélném sténovém ztuzeni

Zatizeni vétrem

Kategorie terénu: Ill. Oblasti rovnomérné pokryté vegetaci, budovami nebo pfekadzkami (vesnice, lesy)
Charakteristicka hodnota rychlosti vétru v,,= 25 m/s

Maximalni dynamicky tlak q, (z) = 0.669 KN/m?

Rozhodujici smér vétru: Podélny
Rozhoduje soucet tlaku a sani z podéiného vétru na navétrném a zavétrném Stitu

Zplsob vypoctu tlaku do Stitu: Pocitat plochu automaticky
ZatiZeni je pocitano automaticky z celého ¢tverce, vypocet na strané bezpec¢nosti

Automaticky vypocet

Navétrna sténa (tlak) ZAavétrna sténa (sanf)

CSN EN 1991-1-4 ()

Souginitel vnéjSiho tlaku c,. = 0.70 Souginitel vngjsiho tlaku c,. = 0.30
Vypoctova hodnota We k) = 0.47 KN/m? Vypoctova hodnota We saniy = 0.20 KN/m?
Soucinitel zatizeni g,, = 15 Soucinitel zatizeni g,, = 15
Normovéa hodnota Wk = 0.70 KN/m? Normovéa hodnota Wy sani) = 0.30 KN/m?
Sily na horni ¢ast stény wy, = 117.54 kN Sily na horni ¢ast stény wy, = 50.37 kN
Soucet sani a tlaku do Stitu = 167.91 kN
Treni vétru o povrch haly CSN EN 1991-1-4 ()
Délka na které dochéazi ke tfeni (vina do 60mm) x = 3.27 m
Soucinitel tfeni pro hrubé povrchy c;, = 0.04
Treci Sitka ve stfeSe a = 33.48 m
Sila od tfeni ve stfeSe wy = 4.39 kN
Treci Sifka ve sténé a = 8.35 m
Sila od tfeni ve sténé wy = 1.09 kN
Zatizeni jefdbovou drahou
Podélna brzdna sila B, = 0.00 kN (pouze je-li jefabova draha)
RozloZeni sil do ztuZidel
Podil celkové sily do 1 fady ztuZidel = 50 %
Statické schéma ztuzidel:
50% A 50%
62,5%
1875% A A a 18,75%
37,5% 37,5%
125% A A 12,5%
Typ ztuzidel: Dvojita ztuzidla
Sténa s dvojitym ztuZidlem
Typ zavétrovacich pasku: Tuhé zavétrovani
Vyska ztuzidla h = 8.15 m vV
Pocet ztuZidel v jedné fadé = D
Sila pfenasenéa do 1 fady ztuzidel wy, = 86.69 kN
Skion ztuzidlaa= 3556  ° H
Smykova sila do kotveni H = 43.35 kN A
Tah/tlak do zaklad(i V = 61.98 kN
Sila v zavétrovani D = 53.29 kN D V
Posouzeni zavétrovani
D= 53.29 kN < Ryp= NEPRAVDA kN H
ZAVETROVANI VYHOVUJE —
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Unosnosti profila

Soubory modelu konstrukce:

Poznamky:
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Structural steel

PROPRTIES OF MATERIALS

Continuous hot dip zinc coated carbon steel for cold forming,
material acc. EN10346

Members
Thickness Grade Zink coat Yeild Strength Ultimate
[mm] f,o [IN/mm’] | f, [N/mm?]
1.5 S 350 GD Z275MA 350 420
2.0 S 350 GD Z275MA 350 420
3.0 S 350 GD Z450MA 350 420
4.0 HX420LAD Z450MA 420 480
5.0 HX500LAD Z450MA 500 550
6.0 HX500LAD Z450MA 500 550
7.0 HX420LAD Z450MA 420 480
Trapezodial profiled sheets, material acc. EN10346
Thickness Grade Zink coat Yeild Strength Ultimate
[mm] fo [N/mm?] | f, [N/mm?]
0.5 S 250 GD Z275MA 250 330
0.63 S 320 GD Z275MA 320 390
0.7-15 S 350 GD Z275MA 350 420
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DIAGONALY VAZNIKU

Section properties according to EN 1993-1-3:

Mycrd = 5.81kN'm
Mj1crd = 2.89 KN-m
Mycrd = 3.06 KN-m
Viohrd = 39.61kN
Viprd= 52.54 kN
Vird = 59.01 kN
RuwRdz21 = 20.8kN
RwRrdr1 = 11.02 kN
Rw.Rdz22 = 28.51 kN
Rw.Rd2 = 14.69 kN
RwRda1 = 23.91kN
RwRds1 = 24.73kN
Nirg = 193.83kN

Ng g = 148.97 kN

L= 05m,1.0m..10.0m_y:= 0.5m,1.0-m.. 10.0m

Ymo= 1.00 ypmg= 1.00 Section HB
Bending moment resistance y-y (6.1.4) kb = 268mm
Bending moment resistance z-z tension in web (6.1.4) h = 100mm

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)

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):

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

(-) = to the right

L, = Nb.Rd.y.FB( Ly) = Nprazra(Ls) = NTFRd Aey = 1.52mm
0.5|m 148.97| kN | 148.39| kN (5 138.62 kN
144.70 136.65 1 110.73
15 136.75 122.19 15 7681
127.59 103.84 5 5234
2.5 116.72 83.82 25 3781 .
104.16 66.10 3 20.0 5 5
3.5 90.79 52.28 25 2338 s
77.92 41.94 A4 1057 f*ﬁ
4.5 66.49 34.21 Y \
56.82 28.36 4.5 16.86 J | lo1e
55 48.81 23.86 5 1486 I
6 42.23 20.33 55 1333 - Ql 1,978777 y
6.5 36.80 17.52 6 1213 ) |
7 3231 15.25 6.5 11.16 | el
75 28.57 13.40 7 1036 | Y J&
8 25.42 11.85 7.5 9.68 &,f,f,f, £
8.5 22.76 10.56 8  9.09 '
9 20.49 9.47 8.5 8.58
9.5 18.53 8.54 9 8.13
10 16.84 7.74 9.5 7.72
10 7.35
corners = "Rounded corners"
2012-08-06
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= 75mm

h=100mm
b=75mm
c=17mm
t=2mm

Ay = 531.40mm’

N
fyp=350——
2
mm
N
fy=420——
mm?
e = 28.43mm
ym = 37.65mm

W, = 1.87x 10*mm°
W,; = 1.47 x 10*mm®

W,, = 8860.64 mm®

ly= 916 x 10°mm*

l,= 4.04x 10°mm*
E-ly= 192325N-m’
E-1,= 84787 N-m?

iy = 4151 mm
i,= 2756 mm

It = 736 mm*

I, = 8.67x 108mm®

k
gp = 4.16—
m

date: 2011-05-07
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Section properties according to EN 1993-1-3: Ymo= 1.00 ypy= 1.00 Section OB

Mycrg = 9-49kN-m Bending moment resistance y-y (6.1.4) kb = 268mm

M,icrd = 4.91kN-m  Bending moment resistance z-z tension in web (6.1.4) h = 100 mm

M,ocrd = 4.91kN-m  Bending moment resistance z-z compression in web (6.1.4)

Vihrd = 58.8kN Shear force resistance perpendicular to y-axis web only (6.1.5) =
Vj rg = 80.02 kN Shear force resistance perpendicular to y-axis web+lips (6.1.5)
Vb rd = 89.72 kN Shear force resistance perpendicular to z-axis (6.1.5)

RwRrd21 = 46.22 kN Reaction force (RF) resistance web, 100mm support (6.1.7)
RyRrd11= 26.46 kN RF resistance web, 100mm support, close to end (6.1.7)

Ry.Rdz2 = 55.59 kN RF resistance web, 200mm support (6.1.7)

Rw.Rrd12 = 33.07 kN RF resistance web, 200mm support close to end (6.1.7) h = 100 mm
Ruw.Rrda1 = 43.8kN RF resistance restrained web, 100mm supp. (6.1.7) il
c=19mm
RuwRrdz1 = 49.78 kN RF resistance restrained web, 100mm supp., close to end (6.1.7) A—
= Axial tension resistance (6.1.2
Nipg = 299.92 kN (6.12) Ag= 806.52mm’
N.grg = 269.74 kN Axial compression resistance (6.1.3): N
fyp = 350—
Change of centre of gravity in mm
y-direction, due to effeqtive N
L,:= 05m,1.0m..10.0-m_y:= 0.5m,1.0-m.. 10.0-m plates under compression: fy = 420—
(-) = to the right mm
_ i . NTF Rd
I-Z - Nb.Rd.y.FB( Ly) N Nb.Rd.Z.FB( LZ) . AeN = 1.5mm el = 29.97 mm
05|m 269.74| kN [ 267.27| kN 05 247.91 kN
ym = 38.94mm
259.13 244.14 1 192.65
15 242.72 214.83
223.23 177.84 o W, = 28 10" mm’
) . 2 91.39 4 3
W,; = 2.24 x 10" mm
2.5 199.81 139.81 25 68.34 b WZ ) 104 ;
. . =14x mm
173.49 108.32 3 5a4s5 5 5 2
3.5 147.19 84.79
3.5/ 45.47 7 6 4
4 123.62 67.61 4 39.97 | Iy = 1.36x 10" mm
45 103.88 54.94 it 34-75 i f ! ﬁ ol 1=639x 10° mm*
87.83 45.44 '5 31'29 I o
5.5 74.91 38.15 : . E-l, = 285635 N-m”
6 64.46 32.47 5.5 28.53 @1 y ‘ g C 2
: : 6 2626 | C | —— — Y E-1,= 134090N-m
6.5 55.97 27.96 : Sc i

7 49.00 24.32 6.5 24.32 | ~e] iy = 41.07 mm
7.5 43.22 21.34 7 2264 | Y J@ i,= 28.14mm

8 38.39 18.87 75 2116 &,f,f,f,

8.5 34.32 16.81 8 19.82 'z Iy = 2520 mm*

9 30.85 15.07 85 18.61 o 6
9.5 27.88 13.58 9 1751 Sl
10 25.32 12.31 9.5 16.49 k

=6 28—g
10 1555 Op = 0207

corners = "Rounded corners date: 2011.05.07
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Mycra= 16.5KN-m
Mj1crg = 10.31 kN'm
Mjoerg = 10.31 kN'm
Vihprd= 93.12kN
Vipra= 143.55kN
Viprd= 151.31kN
Ru.Rdz21= 90.08 kN
Rw.Rd1= 50.44 kN
Ry.Rdz2= 103.49kN
RwRdi2= 60.53 kN
Ry.Rde1= 69.69 kN
RwRdz1= 99.17 kN
Nirg= 517.41kN

Ny rg= 488.08kN

YMOZ 100'\/ 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)

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

RF resistance web (h), 200mm 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), 2700mm supp. (6.1.7)

RF resistance restrained web (h), 2700mm supp., close to end (6.1.7)

Axial tension resistance (6.1.2)

Axial compression resistance (6.1.3):

L,= 05m 1.0m.. 10.0 mLy:= 0.5m, 1.0 m-. 10.0 m

L,= Nb.Rd.y.FE( Ly) = Nprazre Lg) =

05| m 488.08| kN | 48267 kN (5
460.84 439.52 1
15 424.95 384.28 15
380.65 314.93 9
25 327.91 245.31 25
273.05 188.98 3
35 223.82 147.46 35
183.55 117.35 4

45 151.83 95.26
127.04 78.71 4.3
5.5 107.56 66.06 3
6 92.09 56.19 5.5
6.5 79.65 48.37 6
7 69.53 42.06 6.5
75 61.19 36.90 7
8 54.25 32.63 7.5
8.5 48.42 29.06 8
9 43.48 26.05 8.5
9.5 39.25 23.47 9
10 35.60 21.27 9.5
10

16

NTERd

447.98
347.17
236.72
164.83
123.46
98.37
81.97
70.51
62.02
55.42
50.08
45.63
41.83
38.52
35.59
32.99
30.65
28.53
26.61

24.87
156

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

(-) = to the right

Aey= 0.16 mm
kN

>/M

SCJ

corners= "Rounded corners"

Section VB
kb = 290mm

h= 100 mm

= 82mm

h= 100 mm
b= 82mm
c= 28mm
t=4mm

Ag= 1167.93mm’

N
fyp = 420 )
mm
N
f,= 480——
mm?
e, = 35.12mm
ym= 44.9mm

W, = 3.93x 10*mm’

W,; = 3.33% 10*mm®

W,,= 2.45% 10*mm’

l,= 1.89x 10°mm*

l,= 1.1x 10°mm*

E l,= 396050 N m”
El,= 231314N m’

iy= 40.18 mm
i,= 30.71mm

l;= 6485.33 mm"

L, = 3.25x 10°mm®

gp= 0,05~
m

date: 2013-03-06



Section properties according to EN 1993-1-3: Ymo = 1.00 ypmy = 1.00 Section FB
kb = 300mm

Mycrg = 24.8kN-m Bending moment resistance y-y (6.1.4)
M,1crg = 17.31kN-m  Bending moment resistance z-z tension in web (6.1.4) h =100 mm

M,ocrd = 17.31 kN-m  Bending moment resistance z-z compression in web (6.1.4)

Vphrd = 137.12kN Shear force resistance perpendicular to y-axis web only (6.1.5)
Vprd = 225.17 KN Shear force resistance perpendicular to y-axis web+lips (6.1.5)
Vip.rd = 230.94KkN Shear force resistance perpendicular to z-axis (6.1.5)

Rwraz1 = 150.46 kN  Reaction force (RF) resistance web, 100mm support (6.1.7)
RwRdi1 = 79.34 kN RF resistance web, 100mm support, close to end (6.1.7)

Rwrdaz2 = 168.94kN  RF resistance web, 200mm support (6.1.7)

Rw.Rrd12 = 92.56 kN RF resistance web, 200mm support close to end (6.1.7) h = 100 mm
Rwraa1 = 110.17kN  RF resistance restrained web, 100mm supp. (6.1.7) Sl
c=33mm
Rwraz1= 175.84kN  RF resistance restrained web, 100mm supp., close to end (6.1.7) {— 5mm
= Axial tension resistance (6.1.2
Nigg = 792.81kN (6.12) Ag = 1515.62 mm’
Ncrg = 757.81 kN Axial compression resistance (6.1.3): N
fyp = 500—
Change of centre of gravity in mm
y-direction, due to effective N
L,== 05m,10m..10.0-m_,:= 0.5-m,1.0-m.. 10.0-m plates under compression: fu=550—=
y () = to the right mm
_ i . NTF Rd
I-Z - Nb.Rd.y.FB( Ly) N Nb.Rd.Z.FB( LZ) . AeN =0mm el =38.01mm
0.5|m 757.81| kN | 746.05| kN 05 690.97| kN 4778
703.60 674.30 1 527 LIt
15 637.76 580.44
554.63 464.70 Lo NS W, = 496 10" mm’
: : 2 248.3 4 3
25 459.72 354.90 25 18716 . Wap = 4.34 x 10" mm
369.86 270.26 3| 149.81 X W,y = 3.46 x 10°mm®
35 296.13 209.54
3.5 12511 - 6 4
4 239.30 166.14 4 10751 ‘ ly=2.36x 10°mm
45 196.11 134,54 15 94'22 yM (o ﬂ Al 1=154x 10°mm’
163.09 110.99 : : | | IO
5.5 137.49 93.04 5 837l . E-l, = 494738 N-m?
6 117.35 79.08 5.5 5.1 ol Y | gc ’ 2
: : O - — Y E-l, = 323343N-m
6.5 101.26 68.02 66786 | S|
7 88.23 50.11 6.5 61.65 | el iy = 39.43mm
75 77.54 51.84 7 56.25 | Y o ip- 3187mm
8 68.67 45.83 7.5 5151 S
\
8.5 61.22 40.80 8 47.31 V4 It = 1.32 x 10*mm*
9 54.92 36.56 8.5 43.58 o
9.5 49.55 32.94 9  40.24 lo = 532> 10"mm
10 44.92 29.83 95 37.25 kg
10 3455 gp= 1168~

corners = "Rounded corners date: 2011.05.07
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SPOJKA VAZNIK - SLOUP
Section properties according to EN 1993-1-3:

Mycrd = 34.15kN-m
Mj1crg = 35.25 KN-m
Mypcrd = 35.25 KN-m
Vinrd = 137.12kN
Vg = 245.37 kN
Vi rd = 357.96 kN
Rw.Rdz1 = 150.46 kN
RwRdr1 = 79.34 kN
Ru.Rdz22 = 168.94 kN
Rw.Rd12 = 92.56 kN
RwRd41 = 110.17 kN
RwRds.1 = 175.84 kN
Ny g = 1047.81 kN

N rg = 960.87 kN

Ym0 = 1.00 YM1 = 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)

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), 200mm supp. (6.1.7)

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,1.0-m.. 10.0-m —yi= 0.5m,1.00m..10.0-m

L, = Nb.Rd.y.FB( Ly) = Nb.Rd.z.FB( Lz) =
0.5|m 960.87| kN | 960.87| kN (5
900.63 920.03 1
1.5 824.50 859.32 15
729.40 786.63 2
2.5 617.82 699.19 95
506.33 602.07 3
3.5 410.37 507.02 35

334.12 423.53

45 275.12 354.59 4
229.50 299.08 4.5
5.5 193.91 254.62 5
6 165.77 218.86 5.5
6.5 143.21 189.85 6
7 124.90 166.09 6.5
75 109.85 146.44 7
8 97.33 130.02 7.5
8.5 86.83 116.18 8
9 77.93 104.42 8.5
9.5 70.32 94.34 9
10 63.78 85.64 9.5
10

NTERd

893.07
710.72
489.42
331.2
237.63
180.93
144.47
119.65
101.91
88.7
78.51
70.4
63.8
58.29
53.61
49.58
46.04
42.92
40.13
37.63

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

(-) = to the right

Aen = 2.44mm
kN

el

scl

F“
1=
j

corners = "Rounded corners

2012-08-06
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Section AC
kb = 400mm

h =100 mm

\_t=5mm g mm

I:J);<
E c=40mm

h =100 mm
b =129mm
c=40mm

t=5mm

Ag = 2025.62 mm’

N
fyp = 500——
2

mm

N

fy = 550——

mm?
ey = 61.44 mm
ym = 73.07mm

W, = 7.08 x 10" mm’

W,; = 7.78 x 10*mm®

W,, = 7.05 x 10*mm®

l, = 3.36 x 10°mm*

l, = 459 x 10°mm*
E-l, = 706147 N-m’
E-1, = 963239 N-m?

iy = 40.74 mm
i, =4759mm

It = 1.74 x 10*mm*

l, = 1.98 x 101 mm°

k
gp = 15.69—2
m

date: 2011-05-07
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SPOJKA VAZNIK - SLOUP, KRAJNI DAIGONALY VAZNIKU

Section properties according to EN 1993-1-3:

22

Mycrd = 41.66 kKN-m
My1crg = 42.73 KN-m
Mypcrd = 42.73 KN-m
VinRrd = 162.81kN
Vipra = 290.98 kN
Vi Rd = 436.48kN
RuwRdz21 = 213.23kN
Rw.Rd11 = 55.89 kN
Rw.Rdz22 = 235.51 kN
Rw.Rdt2 = 63.87 kN
Ru.Rd41 = 134.83kN
RuwRds.1 = 244.23kN
Nygrg = 1269.20 kN

N rg = 1180.68 kN

L,:= 0.5m,1.0-m.. 10.0-m —yi= 0.5m,1.00m..10.0-m

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)

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), 200mm supp. (6.1.7)

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):

Change of centre of gravity in

Ym0 = 1.00 YM1 = 1.00

y-direction, due to effective

(-) = to the right

plates under compression:

E c=40mm

L, = Nb.Rd.y.FB( Ly) = NoRdzra(La) = NTFRd Aey = 1.47mm
05|m 1180.68| kN[ 118068 kN 05 1093.49 KN
1 1103.56 1130.65 1 863.94
1.5 1007.39 1056.17 15 59356
886.80 967.03 5 4056
2.5 746.32 859.78 25 29529 5
608.16 740.61 3 29836 5 5
3.5 490.99 623.88 35 18504 s
398.80 521.27 A 15 96 F,L,fﬁ, |
4.5 327.87 436.48
273.24 368.18 4.5 133.69 b | ? %
55 230.70 313.47 5 117.36 I
6 197.12 269.46 5.5 104.55 ol Y 1 gc
6 9418 | |7 —7
6.5 170.23 233.76 e
7 148.42 204.51 6.5 8557 | el
75 130.50 180.31 71827 | Y %
8 115.62 160.10 75 7198 (S t
8.5 103.12 143.06 8  66.49 '
9 92.54 128.58 8.5 61.63
9.5 83.50 116.17 9 57.3
10 75.71 105.46 9.5 53.42
10 49,91
corners = "Rounded corners™
2012-08-06
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Section YC
kb = 400mm

h =100 mm

h_t=6mm 1 e mm

— |

h =100 mm
b =132mm
c=40mm

t=6mm

Ag = 2437.59 mm’

N
fyp = 500——
2

mm

N

fy = 550——

mm?

e = 62.9mm
ym = 73.95mm

W, = 8.48 x 10" mm’
W,; = 9.43 x 10*mm®
W,, = 8.55 x 10*mm®

l, = 3.99 x 10°mm*

l, = 5.65x 10°mm*

E-l, = 836965 N-m’
E-1, = 1186272 N-m?

iy = 40.44 mm
i, =48.14mm

It = 3.02 x 10*mm*

l, = 2.38 x 10°°mm°

k
gp = 18.79—2
m

date: 2011-05-07



DOLNI PAS VAZNIKU

Section properties according to EN 1993-1-3: Ymo = 1.00 ypmy = 1.00 Section AH
Mycrg = 55.66 kKN-m Bending moment resistance y-y (6.1.4) kb = 400mm

, . - b=97mm
M,1crd = 24.54kN-m  Bending moment resistance z-z tension in web (6.1.4)
M,ocrd = 24.54 kN-m  Bending moment resistance z-z compression in web (6.1.4)
Vihrd = 238.16 kN Shear force resistance perpendicular to y-axis web only (6.1.5)

c=38mm
170 mm

Vipra = 340.64 kN
Vi Rd = 265.58 kN
RuwRdz21 = 147.49 kN
RwRrdL1 = 77.21 kN
Rw.Rd22 = 165.6 kKN
Rw.Rd12 = 90.08 kKN
RwRd41 = 110.17 kN
RwRds.1 = 179.04 kN
Ny g = 1052.81 kN

N rg = 955.64 kN

L,:= 0.5m,1.0-m.. 10.0-m —yi= 0.5m,1.00m..10.0-m

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

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), 200mm supp. (6.1.7)

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):

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

(-) = to the right

L, = Nb.Rd.y.FB( Ly) = Nb.Rd.z.FB( Lz) = NTFRd Aey = —0.86 mm
0.5|m 955.64| kN | 95440 kN 05 02651 kN
1 947.62 882.20 1 816.72
15 908.76 794.62 1.5 673.47
2 866.61 683.63 5 52101
2.5 819.01 559.46 25 40024 .
3 764.35 445.64 3 316.38 5 5
3.5 702.38 354.58 25 253 04 s
4 635.13 285.46 |
45 566.60 233.39 4 218,62 M f?iiﬂ o
501.09 193.79 4.5 189.37 | 1071°
55 44153 163.20 5 167.44 .
6 389.11 139.18 5.5 150.49 - Ql 1972777 y
6.5 343.82 120.03 6 13749 | |
7 304.99 104.53 6.5 126.06 [ ~e
75 271.79 91.83 7 116.92 | Y %
8 243.37 81.29 7.5 109.15 (S t
8.5 218.94 72.46 8 102.42 | 7
9 197.87 64.99 8.5 96.51
9.5 179.60 58.62 9 9123
10 163.68 53.13 9.5 86.47
10 82.14
corners = "Rounded corners"
2012-08-06
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"

-

t=5mm

L_J

h=170mm
b =97mm
c=38mm

t=5mm

Ag = 2035.62 mm’

N
fyp = 500——
2
mm

N
fy = 550——
mm?
ey = 37.88 mm
ym = 514 mm

W, = 112 x 10°mm’

W,; = 7.85 x 10*mm®

W,, = 491 x 10*mm®

l, = 9.22 x 10°mm*

l,=2.78x 10°mm*
E-l, = 1935478 N-m’
E-1, = 583567 N-m?

iy = 67.29 mm
i, =36.95mm

It = 1.75 x 10*mm*

l, = 2.08 x 102 mm°

k
gp = 15762
m

date: 2011-05-07
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HORNI PAS VAZNIKU
Section properties according to EN 1993-1-3:

Mycrd = 67.22kN-m
Mj1crd = 29.95 KN-m
Mypcrd = 29.95 KN-m
VinRrd = 284.06 kN
Vipra = 405.3kN
Vi Rd = 325.63kN
RuwRdz21 = 209.74 kN
Rw.Rd11 = 54.65 kN
Ruw.Rdz22 = 231.65 kN
Rw.Rd12 = 62.46 KN
Ru.Rd41 = 134.83kN
RuRds.1 = 247.95 kN
Nygrg = 1275.20 kN

N g = 1217.47 kN

Ym0 = 1.00 YM1 = 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) U

Shear force resistance perpendicular to z-axis (6.1.5)

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), 200mm supp. (6.1.7)

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,1.0-m.. 10.0-m —yi= 0.5m,1.00m..10.0-m

kN 05
1
1.5
2
2.5
3
3.5
4
45
5
5.5
6
6.5
7
7.5
8
8.5
9

L, = Nb.Rd.y.FB( Ly) = NoRdzra(La) =
05(m 1217.47| kN| 1214.92
1204.14 1121.73
1.5 1152.80 1008.15
1096.71 864.13
25 1032.88 704.19
959.27 559.16
3.5 876.02 444.04
786.67 357.07
4.5 697.15 291.73
613.11 242.11
55 537.88 203.82
6 472.48 173.78
6.5 416.46 149.84
7 368.75 130.47
7.5 328.15 114.60
8 293.50 101.45
8.5 263.82 90.42
9 238.26 81.09
9.5 216.13 73.13
10 196.88 66.28

9.5
10

170 mm

"

Section YH
kb = 400mm

b = 100 mm

c=38mm

-

t=6mm

L_J

h=170mm

b = 100 mm

c=38mm

t=6mm

Ag = 244959 mm’

fyp = 5ool2
Change of centre of gravity in mm
y-direction, due to effective N
plates under compression: f,= 550_2
(-) = to the right mm
NTERd
Aen = 0.06 mm e, = 39.18 mm
nsg
845.82 Wy = 1.34x 10°mm°
6:8'82; W,; = 9.57 x 10*mm®
' 9 W,, = 5.99 x 10*mm®
408.06 bp

339.2
290,64 Z l, = 1.1x 10 mm*
255'09 yM (= } ﬂ Al 1,=346x 105mm?

: (@)

228.1 - E-l, = 2314932 N-m?
20689 | |y gc k o
189 72 C — il | S — — Y E- IZ = 727397N-m

: SsC
175.44 | el iy = 67.08 mm
163.27 | Y i, = 37.6mm
152.69 \ t

\
143.33 Z It = 3.04 x 10*mm*
134.94
127.33 l, = 2.55x 10" mm°
120.37 "
113.95 gp= 1888~
corners = "Rounded corners" e TN
2012-08-06
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SLOUPY RAMU

Section properties according to EN 1993-1-3:

50

Mycrd = 101.53kN-m
My1crg = 17.68 KN-m
Mypcrd = 17.79 KN-m
VinRrd = 208.46 kN
Vg = 274.41 kN
Vi rd = 186.23kN
RwRdz21 = 81.76 kKN
RwRdL1 = 44.12 kN
Rw.Rdz22 = 93.93 kN
Rw.Rd2 = 52.94 KN
Rw.Rd4.1 = 69.69 KN
Rw.Rdz.1 = 107.5kN
Nygrg = 1041.57 kN

N¢ rg = 630.98 kN

Bending moment resistance y-y (6.1.4)

Ym0 = 1.00 YM1 = 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)

h = 360 mm

Shear force resistance perpendicular to z-axis (6.1.5)

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), 200mm supp. (6.1.7)

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,1.0-m.. 10.0-m —yi= 0.5m,1.00m..10.0-m

L, = Nb.Rd.y.FB( Ly) = Nb.Rd.z.FB( Lz) =
05|m 630.98| kN | 63098 kN (5
1 630.98 605.46 1
15 630.98 566.55 15
2 630.98 520.21 2
2.5 629.67 464.49 95
3 620.43 402.12 3
3.5 611.06 340.25 35

4 601.48 285.21

45 591.62 239.34 4
581.40 202.19 4.5
5.5 570.75 172.32 5
6 559.60 148.23 5.5
6.5 547.89 128.66 6
7 535.56 11261 6.5
75 522.57 99.32 7
8 508.91 88.21 7.5
8.5 494.58 78.84 8
9 479.60 70.87 8.5
9.5 464.03 64.04 9
10 447.98 58.14 9.5
10

NTERd

630.98 kN
607.12
569.89
526.63
475.89
419.73
363.65

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

(-) = to the right

Aeny = -9.12mm

312.92
269.89
234.57
205.89

182.6
163.59
147.94
134.95

el

SC

F“
1=
j

124.06
114.87
107.05
100.33

94.53

corners = "Rounded corners"

2012-08-06
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Section RA
kb = 600mm

b = 100 mm

4c= 36 mm

\_t=4mm

L

h = 360 mm

b = 100 mm
c=36mm

t=4mm

Ay = 2415.93 mm’

N
fp= 420——
2
mm

N
f, = 480 ——
mm2

ey = 27.11mm

ym = 42.74mm

W, = 252 x 10°mm’
W,; = 1.24 x 10°mm°

W,, = 4.4% 10*mm’

l, = 4.49 x 10" mm*

l,=3.12 x 10°mm*

E-l, = 9432187 N-m’
E-1, = 655209 N-m?
Iy = 136.35mm

i, =3594mm

It = 1.31 x 10*mm*

l,, = 8.07 x 10°°mm°

k
gp = 18.85—2
m

date: 2011-05-07



Section properties according to EN 1993-1-3:

Ym0 = 1.00 YM1 = 1.00

Mycrg = 152.53kN-m Bending moment resistance y-y (6.1.4)

My1crg = 27.71KN-m
Mypcrd = 27.32 KN-m
Vi Rrd = 355.39kN
Vipra = 460.75 kN
Vi Rrd = 274.24kN
RwRdz21 = 139.42 kN
RwRdr1 = 71.45 kN
Rw.Rdz22 = 156.54 kN
Rw.Rd12 = 83.36 kN
RwRd41 = 110.17 kN
RuRds.1 = 187.73kN
Nygg = 1547.81 kN

N rg = 1007.26 kN

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)

h = 360 mm

Shear force resistance perpendicular to z-axis (6.1.5)

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), 200mm supp. (6.1.7)

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,1.0-m.. 10.0-m —yi= 0.5m,1.00m..10.0-m

kN 05
1
1.5
2
2.5
3
3.5
4
45
5
5.5
6
6.5
7
7.5
8
8.5
9

L, = Nb.Rd.y.FB( Ly) = Nb.Rd.z.FB( Lz) =
05m 1007.26| KkN| 1007.26
1007.26 951.45
15 1007.26 877.73
1007.26 786.79
2.5 995.37 678.45
978.49 565.49
35 961.21 463.88
943.37 380.60
4.5 924.78 314.93
905.29 263.56
55 884.72 223.18
6 862.95 191.10
6.5 839.86 165.30
7 815.40 144.30
7.5 789.54 127.00
8 762.37 112.61
8.5 734.02 100.50
9 704.74 90.24
9.5 674.81 81.46
10 644.59 73.90

9.5
10

NTERd

1007.26
955.72
886.76
804.71
709.48
610.02

518.5

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

(-) = to the right

Aey = -8.2mm

kN

441.55
379.63
330.53
291.56
260.4 —
235.22
214.65
197.67

el

scl

183.49
171.56
161.41
152.71
145.19

2012-08-
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F“
1=
j

corners = "Rounded corners
06

Section 1A
kb = 600mm

b = 100 mm

4c= 39mm

\_t=5mm

L

h = 360 mm

b = 100 mm
c=39mm

t=5mm

Ay = 3025.62 mm’

N
fyp = 500——
2

mm

N

fy = 550——

mm?
ey = 27.86 mm
ym = 43.18 mm

W, = 3.15 x 10°mm’

W,; = 1.54 x 10°mm°

W,, = 5.62 x 10*mm®

l, = 558 x 10’ mm*

l,=3.92x 10°mm*

E-l, = 11724166 N-m”

E-1, = 822335N-m*

iy = 135.84 mm
i, =35.98mm

It = 2.57 x 10*mm*

l, = 1.03x 10" mm°

kg
gp= 23.54—
m

date: 2011-05-07
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STRESNI VAZNICE

Section properties according to EN 1993-1-3:

Mygg = 5.76kN-m
Myrg = 1.35kN-m

VihRrd = 26.76 kN
Viprd = 13.62 kN

RwRdz21 = 12.79 kN
RwRrdr1 = 7-01kN
RwRd4a1 = 15.71 kN
RwRda.1 = 16.17 kN
Nigrg = 144.12kN

N g = 83.9kN

Flexural buckling resistance (6.3.1.3)

Ym0 = 1.00 TmM1 = 1.00

Bending moment resistance y-y (6.1.4)
Bending moment resistance z-z (6.1.4)

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

Shear force resistance perpendicular

to z-axis (both flanges) (6.1.5) h =150 mm

Reaction force (RF) resistance web, 108mm support (6.1.7)

RF resistance web, 108mm support, close to end (6.1.7)
RF resistance restrained web, 108mm supp. (6.1.7) ’
RF resistance restrained web, 108mm supp., close to end (6.1.7)
Axial tension resistance (6.1.2) D
. e | bp
Axial compression resistance (6.1.3): o
|/

Ly = Norayre(Ly) = Norezre(Ly) = e Rl Bl 7@77@777
0.5(m 83.90| kN 83.47| kN
1 83.90 76.71
1.5 82.13 68.34 M z
2 79.47 57.71 \ —
25 76.62 46.28 ‘
3 73.51 36.33
35 20.04 >8.65 torsional buckling resistance (6.3.1.4)
4 66.19 22.95 Lr=  Nprat(Lt) =
4.5 61.96 18.70 0.5(m 83.35| kN
5 57.44 15.49 76.52
55 52.78 13.03 15 68.22
6 48.18 11.10 58.08
6.5 43.79 9.56 25 47.55
7 39.71 8.32 3 38.52
7.5 36.01 7.31 3.5 31.58
8 32.69 6.46 4 26.41
8.5 29.73 5.76 4.5 22.56
9 27.10 5.16 5 19.66
9.5 24.78 4.66 55 17.42
10 22.71 4.22 6 15.67
10.5 20.88 3.84 6.5 14.28
11 19.25 3.51 7 13.16
11.5 17.80 3.22 7.5 12.25
12 16.49 2.97 8 11.49
8.5 10.86
9 10.32

corners = "Rounded corners"

2012-08-06
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Section XA

kb = 268mm

b =46mm

ﬂ c=17mm
—

\tz 1.5mm

h = 150 mm
b =46mm
c=17mm
t=15mm

Ay = 402.32mm’

N
fp= 350 ——
2
mm

N
fy= 420——
mm2

W, = 1.83 x 10*mm®
W, = 3873.81 mm°

l,= 136 x 10°mm*

l,=2.2x 10°mm’

E-l, = 285056.7 N-m?
E-1, = 46158.4 N-m?

iy = 58.09 mm
i,=2337mm

4
I+ = 305.73mm

l,, = 8.28 x 108 mm®

gp = 3152
m

date: 2011-05-16
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Section properties according to EN 1993-1-3:

Mygg = 8.07kN-m
Myrg = 1.84KN-m

Vi rd = 47.57 kN
Viprd = 18.02 kN

RuRrdz21 = 21.8kN
RwRdr1 = 12.82 kN
Rw.Rdd1 = 24.47 KN
RwRda.1 = 25.97 kN
Ny g = 193.88kN

N g = 131.31kN

Flexural buckling resistance (6.3.1.3)

Nb.Rd.y.FB(Ly) = Nb.Rk.z.FB(Lz) =

Ly =
05|m 131.31
1 131.31
15 127.48
2 122.87
25 117.87
3 112.30
3.5 106.04
4 99.06
4.5 91.48
5 83.58
5.5 75.74
6 68.27
6.5 61.39
7 55.20
7.5 49.71
8 44.88
8.5 40.64
9 36.92
9.5 33.66
10 30.78
10.5 28.24
11 26.00
11.5 24.00
12 22.22

Ym0 = 1.00 TmM1 = 1.00

Bending moment resistance y-y (6.1.4)

Bending moment resistance z-z (6.1.4)

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

Shear force resistance perpendicular
to z-axis (both flanges) (6.1.5)

Reaction force (RF) resistance web, 108mm support (6.1.7)

RF resistance web, 108mm support, close to end (6.1.7)

h =150 mm

RF resistance restrained web, 108mm supp. (6.1.7)

RF resistance restrained web, 108mm supp., close to end (6.1.7)

Axial tension resistance (6.1.2)

Axial compression resistance (6.1.3):

kN 129.91

118.37

103.64

85.12

66.43

51.24

40.01

31.85

25.86

21.37

17.94

15.26

13.14

11.42

10.02

8.86

7.89

7.08

6.38

5.78

5.26

481

441

4.06

kN

N

torsional buckling resistance (6.3.1.4)

Lt = Norar(LT) =
0.5(m 129.73| kN
118.19
15 104.04
87.30
25 71.05
57.93
3.5 48.20
41.09
4.5 35.85
5 31.92
55 28.92
6 26.58
6.5 24.72
7 23.22
7.5 22.00
8 20.99
8.5 20.15
9 19.44
corners = "Rounded corners"
2012-08-06
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N

Section HA

kb = 268mm

b =46mm

ﬂ c=18mm
—

\t=2mm

h = 150 mm
b =46mm
c=18mm
t=2mm

Ay = 537.13mm’

N
fp= 350 ——
2
mm

N
fy= 420——
mm2

W, = 2.43 x 10*mm®
W, = 5250.04 mm®

l, = 1.8 10°mm?*

l, = 2.99 x 10°mm*

E-l, = 377828.8N-m
E-1, = 62865.9 N-m?

iy = 57.88 mm
i,=23.61mm

4
It = 726.25mm

l, = 1.12 x 10°mm®

9p = 4.2ﬂ
m

date: 2011-05-16



Section properties according to EN 1993-1-3:
Mygg = 12.79kN-m

Myrg = 2.93kN-m

Vihrd = 89.11 kN

Vi rd = 26.6 kN

RwRrdz.1 = 47.7kN

RwRd1 = 29.01 kN

Rw.Rd41 = 44.76 KN

Rw.Rds.1 = 51.68 kN

Ny g = 298.06 kN

N g = 245.22 kN

Flexural buckling resistance (6.3.1.3)

Nb.Rd.y.FB(Ly) = Nb.Rk.z.FB(Lz) =

Ly =
0.5 245.22
1 244.37
15 235.08
2 225.16
25 214.11
3 201.56
3.5 187.32
4 171.62
4.5 155.14
5 138.83
5.5 123.50
6 109.64
6.5 97.42
7 86.79
7.5 77.59
8 69.65
8.5 62.79
9 56.84
9.5 51.66
10 47.13
10.5 43.16
11 39.66
11.5 36.56
12 33.80

Bending moment resistance y-y (6.1.4)

Bending moment resistance z-z (6.1.4)

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

Shear force resistance perpendicular
to z-axis (both flanges) (6.1.5)

Reaction force (RF) resistance web, 108mm support (6.1.7)
RF resistance web, 108mm support, close to end (6.1.7)

RF resistance restrained web, 108mm supp. (6.1.7)

Ym0 = 1.00 TmM1 = 1.00

h =150 mm

RF resistance restrained web, 108mm supp., close to end (6.1.7)

Axial tension resistance (6.1.2)

Axial compression resistance (6.1.3):

kN 241.20

217.67

186.76

148.82

113.24

86.06

66.65

52.81

42.75

35.26

29.55

25.11

21.59

18.76

16.46

14.55

12.95

11.60

10.45

9.47

8.61

7.87

7.22

6.65

kN

N

torsional buckling resistance (6.3.1.4)

kN

corners = "Rounded corners"

Lt = Norar(LT) =
0.5(m 240.91
217.96
15 190.48
160.13
25 132.91
111.98
3.5 96.80
85.84
4.5 77.82
5 71.82
55 67.24
6 63.68
6.5 60.86
7 58.59
7.5 56.74
8 55.22
8.5 53.95
9 52.87

2012-08-06
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Section OA
kb = 268mm
b =46mm

ﬂ c=21lmm
—

\t=3mm

N

h = 150 mm
b =46mm
c=21mm
t=3mm

Ay = 813.79mm’

N
fp= 350 ——
2
mm

N
fy= 420——
mm2

W, = 3.66 x 10*mm®
W, = 8376.98 mm®

l,= 269 x 10°mm*

l, = 4.88 x 10°mm*

E-l, = 5642185 N-m
E-l, = 102539.3N-m?

iy = 57.46 mm

i,=245mm

It = 2479.63 mm*

l,, = 1.83 x 10°mm®

g, = 6332

m

date: 2011-05-16
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Priloha: Pirekladovy slovnik vyrazi statického vypoctu

Cast 1: posudky vaznic (strany 21-47)

Anglické znéni:

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

Values for

Global values: all measures in (mm)
Thickness roofplate

Width of roof

Distance between purlins

Core thickness

Span of purlin

Support width

Stresses on roof purlin

Maximum gravity load

Maximum upplift load

Compression force in purlin

Stresses due to upplift load

Moment in span

Moment at connection between purlins
Shear force at support

Reaction force

Shear force at connection between purlins
Purlin profiles

Profile over support

Profile in span

Supporting profile

Length of extra supporting profile over support
Shear stiffnes of trapezoidal sheeting
connected to purlin

Shear stiffnes roof

Purlin

Purlin at the connection is regarded as
Beeing laterally restrained in plane of sheeting
Lateral coefficient

Free flange

Rotational restraint given by sheeting
Stiffness

Flexural stiffness

Tension in upper flange

Compression if upper flange

Rotational stiffness of connection between
sheeting and purlin

pin in every trough

Lateral spring stiffness per unit lenght
Gross properties of the free flange
Lateral bending moment for free flanges

167

preklad:

Posudek vaznice Z-150 dle EN 1993-1-3
Hodnoty pro

Obecné parametry: vSechny hodnoty v (mm)
Tloustka streSniho plechu

Sitka strechy

Vzdélenost mezi vaznicemi

Tloustka jadra

Délka vaznice

Sitka podpory

ZatiZeni na stredni vaznici

Maximalni tlakové zatizeni

Maximalni vztlakove zatiZeni

Tlakov4 sila ve vaznici

ZatiZeni vyvozend vztlakovym zatizenim
Ohybovy moment v poli

Ohybovy moment v pfipoji vaznic
Smykova sila v podpore

Reakce

Smykova sila v pfipoji vaznic

Profily vaznice

Nadpodporovy profil

Profil v poli

Vyztuzny profil

Délka vyztuzného profilu nad podporou
Smykova tuhost trapézového plechu
pFipojeného na vaznici

Smykova tuhost stfesni roviny

Vaznice

Vaznice v pFipoji je uvazovana jako drzena
proti vyboéeni v roviné oplasténi
Koeficienty vyboceni

Volna priruba

Rotacni tuhost vlivem oplasténi

Tuhost

Ohybova tuhost

Tah v horni prirubé

Tlak v horni prirubé

Rotacni tuhost pFipoje mezi oplasténim
avaznici

spojovaci prvek v kazdém otvoru
Pruzna pri¢na tuhost na jednotku délky
Prirezové vlastnosti volné priruby
Pri¢ny ohybovy moment pro volné ptiruby



Anglické znéni:

in compression

coefficient R of the spring support

lateral bending moment

Stresses due to gravity load as given above
Stresses due to uplift load as given above

Combined bending moment and support
reaction

The web rotation is prevented

Web

Check single profile

Check with supporting profile

Combined bending moment and compression
force

Single profile at end of supporting profile
Check joint between purlins

Joint near support A gravity load

Joint near support A uplift load

Buckling resistance

Buckling resistence of free flange in compression
Non-dim. Slenderness

Buckling length

Relative slenderness for flexural buckling
of free flange

Reduction factor

Flexural buckling

Lateral torsional buckling

Imperfection factor a relating to buckling
curve b

Bracing of Z-roof purlin

Degree

Roof slope

Load width frame

Ridge flashing

S-hall

P-hall

If the forces due to lateral and torsional bending
is acting positive for sloped roofs, it will be
reduced due to imperfection

Force acting in the roof plane for one half
of the building

Shear resistance

Screw

Shear resistance of screws

Overlap screw

Overlap screw for use in ridge connection
Ultimate strength

Plate
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preklad:

v tlaku

koeficient R pruzné podpory

pFi¢ny ohybovy moment

ZatiZeni od tlakového zatiZzeni uvedenych vyse
ZatiZeni od vztlakového zatizeni uvedenych
vyse

Kombinace ohybového momentu a reakce
v podpore

Zamezeno pootoceni stojiny

Stojina

Ovéreni samotného profilu

Ovéreni i s vyztuznym profilem

Kombinace ohybového momentu a tlakové
sily

Samotny profil na konci vyztuzného profilu
Ovéreni pripoja vaznice

Pripoj u podpory A na tlakové zatiZzeni
Pripoj u podpory A na vztlakové zatiZzeni
Vzpérna tuhost

Vzpérna tuhost volné priruby v tlaku
Stihlost

Vzpérna délka

Relativni Stihlost volné priruby v rovinném
vzpéru

Reduk¢ni soucinitel

Rovinny vzpér

Prostorovy vzpér

Faktor imperfekce a vztazeny na vzpérnou
krivku b

Stabilizace vaznice ze Z-profila

Stupen

Sklon strechy

ZatéZovaci Sirka rdmu

Hrebenové lemovéani

Sedlovéd hala

Pultov4 hala

Jestli jsou sily vyvozené pricnym a torznim
ohybem kladné pro dany sklon strechy,
budou redukovany kvali imperfekcim
Sila pusobici ve stresni roviné na jednu
polovinu stfechy

Smykova anosnost

Sroub

Smykovéa tnosnost Sroub(

Overlap (plaStovy samorezny Sroub)
Overlapy v hfebenovém ptipoji
Pevnost (Unosnost)

Plech



Anglické znéni:

Fastening

Roofbrace

Bearing resistance

Platescrew

Part of force in plane of roof which is taken
By ridge flashing

Compression

Tension

Resistance of overlap screw

Number of braces needed for each half of the roof

Design resistance
If using C-profile

preklad:

Pripojeni (spojent)

Stredni ztuzeni

Nosnost

Sroub do plechu

Cast sily ve stresni roviné kteréa je prenasena
hfebenovym lemovanim

tlak

tah

anosnost overlapu

Pocet ztuZidel potrebnych na jednu polovinu
strechy

Navrhova anosnost

Za poufiti C-profilu

Cast 2: posudky prvkii ramu (prihrady a sloupy) (strany 64-129)

Anglické znéni:

Truss

Member

Double

Stresses and global geometry
Design

Uniform built up member

Buckling lengths

Length

Diagonal

Length for LT-buckling

Number of battens per L

Flexural buckling

Resistance

Slenderness for flexural buckling
Elastic critical buckling moment
Check uniform built-up member
Effective second moment of area of
battened built-up member

Chord

Distance centroids of chords
Efficiency factor

Shear stiffness

Second order effect

Interaction formula

Member susceptible to torsion deformation
Combined bending and axial compression
Evading in y-y

Evading in z-z

Simply symmetric section
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preklad:

Prihradovy nosnik

Prvek

Dvojity

Zatizeni a geometrické vlastnosti
Navrh (navrzen)

Celistvy sestaveny prvek

Vzpérné délky

Délka

Diagonéla

Délka pro prostorovy vzpér

pocet spojovacich desti¢ek na délku
Ohybovy vzpér

Unosnost

Stihlost pro ohybovy vzpér
Elasticky kriticky vzpérny moment
Posudek slozeného prvku
Efektivni moment setrvacnosti
spojeného prvku

Pas

Vzdalenost stredu pasua

faktor ucinnosti

Smykova tuhost

U¢inky druhého radu

Vzorec pro spolupuasobeni

Prvek nachylny na deformaci krutem
Kombinace ohybu a osového tlak
Vyboceni ve sméru y-y

Vyboceni ve sméru z-z

Jednou symetricky prarez



Anglické znéni:

Moment at quater point of unbraced segment
Negligible

Interaction factors kij

Suspectible

Deformation

At mid-span of built-up member

In end panel of built-up member

Profile data for single profile
Beam

Hole diameter

Momentcap. One profile

Axial force capacity one profile

Nett area of profile in tension

Capacity

Shearforce capacity

Cross-section

Moment resistance of a cross-section consisting
only flanges

ratio

Frame

Column

Section properties of frame column
Four-part C-profiles

Innerprofile

Outerprofile

First order frame analysis

Figure

Length pillar

Width frame

Height truss

Area upper chord

| upper chord

Area lower chord

| lower chord

Number of profiles upper chord
Number of profiles lower chord
Lateral torsional buckling

Distance flange bracings

Inner flange in compression

Wrap restraints

Buckling resistance

Reduction buckling factor

Moment distribution

Screws between C-profiles
Distance between screws per side over
Whole pillar length for constant shear force
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preklad:

Moment ve ¢tvrtiné nevyztuzeného prvku
Zanedbatelny

Interakéni soucinitele Kij

Nachylné

Deformace

Uprostred sloZzeného prvku

Na konci sloZzeného prvku

Charakterstiky jednoho profilu

Prut (nosnik)

Pramér diry (otvoru)

Momentova unosnost jednoho profilu
Unosnost jednoho profilu pfi namahani
osovou silou

aktivni plocha profilu v tahu

Unosnost

Smykova tnosnost

Prirez

Momentova Unosnost prarezu uvazujici
pouze priruby

pomeér (pomeér vyuZziti)

Ram

Sloup

Prarezové charakteristiky rAmového sloupu
Slozen ze ¢tyr C-profill

Vnitini profil

Vnéjsi profil

Vypocet teorii prvniho radu

Obrazec

Délka sloupu

Sitka ramu

Vyska prihradového nosniku

Plocha horniho pasu

Moment setrvac¢nosti horniho pasu
Plocha spodniho pasu

Moment setrvac¢nosti spodniho pasu
Pocet prvki tvoricich horni pas

Pocet prvki tvoricich spodni pas
Prostorovy vzpér

Vzdalenost stabilizaci priruby

Vnitini pasnice v tlaku

Vyztuzeni proti vinéni (krabaténi)
Vzpérna anosnost

Redukéni vzpérny soudinitel

Momentovy prabéh

Sroubové spoje mezi C-profily

Vzdalenost mezi Srouby na jedné strané po
celé délce sloupu na konstantni smykovou
silu



Anglické znéni:

Linear
Constant

preklad:

Linearni
Konstantni

Cast 3: Pritiezové charakteristiky pouzitych profilii (strany 153-166)

Anglické znéni:

Properties of materials

Continuous hot dip zinc coated carbon
for cold forming

Thickness

Grade

Zink coat

Yeild strength

Ultimate strength

Trapezoidal profiled sheets

Section properties according to
Bending moment resistance y-y
Bending moment resistance z-z
Shear force resistance perpendicular
to y-axis web only

Shear force resistance perpendicular
to z-axis (both flanges)

Reaction force resistance web
Support

Reaction force resistance restrained web
Axial tension resistance

Axial compression resistance
Flexural buckling resistance

Poznamky:

preklad:

Vlastnosti materiald

Kontinualné za horka pozinkovana ocel
pro tvarovani za studena

Tloustka

Trida

Pozinkovani

Mez kluzu

Pevnost

Trapézove plechy

Prarezové charakteristiky dle
Momentova Unosnost ve smeéru y-y
Momentov4 Uinosnost ve sméru z-z
Smykova unosnost kolmo na osu y
pouze stojina

Smykova unosnost kolmo na osu z
(obé pasnice)

Unosnost stojiny na reakci
Podpora

Unosnost drZené stojiny na reakci
Tahova Unosnost

Tlakova unosnost

Unosnost v rovinném vzpéru

Jednotlivé vyrazy mohou (jsou) pouZity napfic vSemi ¢astmi statického posudku — nejsou vazany
pouze pro tu ¢ast, ve které jsou uvedeny v prekladu.
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