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Budova ,Akademie Eeské architektury*

1. POPIS OBJEKTU

1.1. Popis konstrukce

Jedna se o vicepodlazni budovu galerie s vystavnimi plochami. Objekt je ¢aste¢né
podsklepeny, kde je nosny systém nadzemni ¢asti navrzen jako ocelovy skelet a podzemni
¢ast ze Zelezobetonového skeletu.

Pidorysné rozméry objektu jsou 69,5 x 52,0 m.

Konstrukéni vyska podlazi je 4,0 m a celkova vyska objektu 16,5 m.

1.2. Geometrické usporadani

Axonometricky pohled

Pohled boéni

1/12



2. Zatizeni
2.1. Provozni stadium

Vlastni tiha:

Generovano dle prifezu programem Scia Engineer 2017

Stalé

Podlaha

(ZatiZeni je poéitano v souladu s CSN EN 1991-1-1)

Skladba h[m] p[kNm® g [kN/m] Yd 4 [kN/m]
Keramicka dlazba 0,008 19,0 0,152 1,35 0,205
Lepici tmel 0,002 15,0 0,030 1,35 0,041
Betonova deska 0,05 25,0 1,250 1,35 1,688
2x separacni PE folie 0,0002 14,0 0,003 1,35 0,004
Isover N 0,05 1,0 0,050 1,35 0,068
Betonova deska (srovnana tl.)

I — 54 ;—530,5 0,087 25,0 2,175 1,35 2,936
Trapézovy plech 0,100 1,35 0,135
Podhled SDK; 15,0 kg/m’ 0,150 1,35 0,203

3,910 5,278
Podlaha - vystavni plochy, komunika¢ni prostory
(ZatiZeni je poéitano v souladu s CSN EN 1991-1-1)
Skladba h[m] p[kN/m® g [kN/m] Yd 4 [kN/m]
Lestény beton 0,05 21,0 1,050 1,35 1,418
2x separacni PE folie 0,0002 14,0 0,003 1,35 0,004
Isover N 0,06 1,0 0,060 1,35 0,081
Betonova deska (srovnana tl.)

I — 54 ;—530,5 0,087 25,0 2,175 1,35 2,936
Trapézovy plech 0,100 1,35 0,135
Podhled SDK; 15,0 kg/m’ 0,150 1,35 0,203

3,538 4,776
Podlaha 1.NP - vstupni hala
(ZatiZeni je poéitano v souladu s CSN EN 1991-1-1)
Skladba h[m] p[kN/m® g [kN/m] Yd 94 [kN/m]
Lestény beton 0,05 21,0 1,050 1,35 1,418
2x separacni PE folie 0,0002 14,0 0,003 1,35 0,004
Isover N 0,06 1,0 0,060 1,35 0,081
1,113 1,502




Podlaha 1.NP -

(ZatiZeni je poéitano v souladu s CSN EN 1991-1-1)

Skladba h[m] p[kN/m® g [kN/m] Yd 94 [kN/m]
Keramicka dlazba 0,008 19,0 0,152 1,35 0,205
Lepici tmel 0,002 15,0 0,030 1,35 0,041
Betonova deska 0,05 25,0 1,250 1,35 1,688
2x separacni PE folie 0,0002 14,0 0,003 1,35 0,004
Isover N 0,05 1,0 0,050 1,35 0,068
1,485 2,004
Stirecha - lehka
(ZatiZeni je poéitano v souladu s CSN EN 1991-1-1)
Skladba h[m] p[kN/m® g [kN/m] Yd 94 [kN/m]
Elastek 50 SOLO 0,063 1,35 0,085
Isover S 0,8 1,6 1,280 1,35 1,728
Isover T 0,1 1,5 0,145 1,35 0,196
Asfaltovy pas s AL vlozkou 0,003 1,35 0,004
Trapézovy plech 0,100 1,35 0,135
Podhled SDK; 15,0 kg/m’ 0,150 1,35 0,203
1,741 2,350
Stiecha - tézka
(ZatiZeni je poéitano v souladu s CSN EN 1991-1-1)
Skladba h[m] p[kN/m® g [kN/m] Yd 4 [kN/m]
Elastek 50 SOLO 0,063 1,35 0,085
Isover S 0,8 1,6 1,280 1,35 1,728
Isover T 0,1 1,5 0,145 1,35 0,196
Asfaltovy pas s AL vlozkou 0,003 1,35 0,004
Betonova deska (srovnana tl.)

I — 54 ;—530,5 0,087 25,0 2,175 1,35 2,936
Trapézovy plech 0,100 1,35 0,135
Podhled SDK; 15,0 kg/m’ 0,150 1,35 0,203

3,916 5,287




Proménné

Uzitné - kavarna,

(ZatiZeni je poéitano v souladu s CSN EN 1991-1-1)

Skladba qx [KN/m?] Yd 0q [kN/m]
Kategorle C1l- pIoch;asg stoly 3,00 150 4,50
(kavarny, restaurace, ¢itarny ...)
premistitelné pricky 0,80 1,50 1,20
3,80 5,70
UZitné - vystavni plochy
(Zatizeni je poéitano v souladu s CSN EN 1991-1-1)
Skladba Oy [kN/m?] g G [KN/m]
Kategorie C3 - plochy bez
piekazek pro pohyb osob 5,00 1,50 7,50
(muzea, vystavni sin¢ ...)
piemistitelné piicky 0,80 1,50 1,20
5,80 8,70
Uzitné - stiecha
(ZatiZzeni je poéitano v souladu s CSN EN 1991-1-1)
Skladba Oy [kN/m?] g qg [KN/m]
Kategorie H - stiechy
nepfistupné s vyjimkou bézné 0,40 1,50 0,60
Udrzby a oprav
0,40 0,60
2.2. Montazni stadium
Stale
(Zatizeni je poéitano v souladu s CSN EN 1991-1-1)
Skladba h[m] p[kN/m® g [kN/m?] Yd 94 [KN/m]
Betonova deska (srovnana tl.) 0,087 26,0 2,262 1,35 3,054
Trapézovy plech 0,100 1,35 0,135
2,362 3,189
Proménné
(ZatiZzeni je poéitano v souladu s CSN EN 1991-1-6)
Skladba Oy [kN/m?] g qq [KN/m]
Rovnomérné 0,75 1,50 1,13
ZVEESENE (Pusobi na ctverci
3x3m a umisuje se do 150 1,50 2,25
nejnepiiznivéjsi polohy pro
posiizavany orvek)
2,25 3,38




2.3. Klimaticka zatizeni

2.3.1. Zatizeni snéhem

(ZatiZeni je poéitano v souladu s CSN EN 1991-1-3)
I. Snéhova oblast (Praha)
Sklon stfechy

o

a= 9

Charakteristicka hodnota zatiZzeni snéhem na zemi
s;= 07 kN/m’

Soucinitel expozice

C.= 10
Typ krajiny Ce
oteviena 0,8
normalni 1,0
chranéna 1,2

Tepelny soucinitel

C= 10
Tvarovy soudinitel
v VOY80“ 0,8 (60 — )
1= , =
251 30
Tvarové soucinitele zatizeni - graf
i
2,0
15 30 45 60
Uhel sklonu strechy 0° <a < 30° 30° < @ < 60° a > 60°
i 0,8 0,8(60-a )/30 0,0
> 0,8 +0,8a /30 1,6
Skladba Ik [kN/m?] Yd da [kN/m?]
Zatizeni sn€éhem - I. Snéhova 0,56 150 0,84
oblast
0,56 0,84

S=CorCoosi-



2.3.2. Zatizeni vétrem

(ZatiZeni je poéitano v souladu s CSN EN 1991-1-4)

Vyska stfechy nad terénem h= 16 m
Siika stfechy kolmo na smér vétru b= 60m
Sitka stfechy rovnob&zné se smérem vétru d= 23 m

Uhel sklonu a= 5°

Z&kladni hodnoty
Vétrna oblast 1. (Praha)
Kategorie terénu IV

Zakladni rychlost vétru Vpo= 22,5 mis
Soucinitel sméru vétru Casir= 1,0
Soucinitel so¢niho obdobi Csason= 1,0

M¢érna hodnota vzduchu p= 125 kg/m
Soucinitel sméru vétru k= 10

Priumérna rychlost vétru

Referen¢ni vyska nad terénem z,= 16,0 m
Parametr drsnosti terénu z,= 1,0
Soucinitel terénu k.= 0,234
Soucinitel drsnosti terénu c,= 0,650
Soucinitel orografie c,= 1,0
Stiedni rychlost vétru V= 14,62 m/s
Kategorie terénu I Zoy= 0,05 m/s

Maximalni rychlostni tlak

L,(2)

Intenzita turbulence I,= 0,361

Maximalni dynamicky tlak ~ q,= 470,75 Pa

Soucinitel vnéjsiho tlaku obvodového plasté

Cpe,10
h/d A B C D E
o7t | .12 | 08 [ 05 | 07 | 03
e =min(b; 2+ h)
e= 32 m Ac= 000 m
An= 102,40 M’ Ap= 960,00 M’

Ag= 257,60 m’ Ac= 960,00 M’

Vp = Cair * Cseason * Ub,0

3

0,07
Zo

k., =019 <—>
Zo,11

¢ (z) =k, In <i>
Zg

vm(2) = ¢ (2) - ¢o(2)

ki

— Oy —
0

4@ =[1+7-1L,()]-5p



vitr

\ — | A B

vitr
—D E |b I

/ o d-e
e/51. 45e |
I

Tlak vétru na povrchu

Wea= -0,565 kN/m? W.p= 0,3295 kN/m?
Wop= 0,377 kN/m’ Wee= -0,141 kN/m’
W,c= -0,235 kN/m?

Hodnoty e pro vvpocet oblasti stirechy

e =min(b; 2+ h) piicny vitr 6 = 0°
e= 32 m Tou [F

Ar= 2560 m’ T .
As= 51,20 m’ l i 3
Ay= 48300 M’ Pz © %J
A= 19200 —m’ | C
A= 48300 ~ m’ E F

Soucinitele vnéjsiho tlaku

- tabulkové hodnoty

Coei= -0,6
Coey= -0,6
Coer= -1,7
Cpec= -1,2
Coen= -0,6

Tlak vétru na povrchu

Wer= -0,800 kN/m’ We = qp(Ze) - Cpo
Weg= -0,565 kN/m*
Wey= -0,282 kN/m®
We = -0,282 kN/m’
We,= -0,282 kN/m?



Piehled zatizeni

Sténa | We[KN/M’]  Yg Wy [kN/m?]
we,A -0,565 0,847
We B -0,377 -0,565
We 0,235 15 0353 |
We,D 0,330 0,494
We £ -0,141 -0,212
Sténa Wi, [kN/mM’] Yd Weq [kN/M?]
we,F -0,800 -1,200
We -0,565 -0,847
We 1 -0,282 1,5 0,424
We,| -0,282 -0,424
We,j -0,282 -0,424

Kombinace zatizeni
Mezni stav Unosnosti

Pro trvalé a docasné navrhové situace pti posouzeni mezniho stavu unosnosti je
pouzit vztah (EN 1990, 6.10)

ZJ’G,_; Gy, "t yp P "+ 70,00, "+ Z}/Q.:’W(].i Oy

Jjzl i1
Stalé
Yej= 1,35 - pusobeni neptiznivé
Yo~ 1,0 - pusobeni pfiznivé
Proménné
Yei= 1,5 - ptisobeni nepiiznivé
Yei= 1,0 - ptisobeni pfiznivé
Vo= 0,0 -uZitné zatizeni kategorie H
Vo= 0,6 - zatizeni vétrem
Vo= 05 - zatiZzeni snéhem (h <1000 m n.m.)

Mezni stav pouZitelnosti

Pro trvalé zmény pii posouzeni mezniho stavu pouzitelnosti je pouzit vztah
(EN 1990, 6.14)

Z(fk,J' nyn 1;; o g).k\1"+" '//(}J—Qk.;

j=1 i=



3. Navrh a posouzeni hlavni konstrukce
3.1. Trapézovy plech 2.NP

Rozpéti pole
| = 1,56 m

Zatizeni

9= 2362 KN/m®
Okin= 1,5 KN/ m? - nahodilé uvnitt pracovni plochy
Okout= 0,75 kN/m® - nahodilé vn¢ pracovni plochy
gg= 3189 kN/m’
Quin= 225 KN/m’
Quowe= 1125 KN/m?

Navrh
Trapézovy plech: TR 50/250
Ocel: S 235 f,a= 235 MPa E= 210000

1000

t= 1,00 mm Wy,eff+ = 12430,00 mm®
G= 10,07 kg/m2 W, ot = 12 830,00 mm®
Ay 1197 mm? Iy,eff+ = 311000,00 mm*
lyq- 469000,00 mm?* lyerr = 413 000,00 mm*

Posouzeni v montaznim stavu

I. Mezni stav unosnosti
Vnitini sily 1 parametry prifezu se urcuji na pase Sife 1 m.

gg= 3,189 kN/m’
Qgin= 225 kN/m2 Y v Y Y
Qaout= 1,125 kN/m?




Posouzeni

MEd: 1,06 kNm

=i} ) *
e = Werpmin Ty _ 0012837235  _ 3015 kNm
Ra = VM1 B 10
1,06 =Mgg < Mgg= 3,015 NavrZeny profil VYHOVUJE

I1. Mezni stav pouZzitelnosti
Zatizeni
o= 2,262 kN/m’

Posouzeni

- prithyb od cerstvého betonu

1 5 1
(S E ; Ieff (384gk 16 bk > 1,506 mm
§= 1506 mm < —Jeska 8 . 87 mm
10 10

Neni tfeba uvazovat rybnikovy efekt, trapézovy plech vyhovi




3.2. Navrh a posouzeni stropnic
3.2.1 Stropnice 2.NP

Vstupni data
L= 975 m g= 3,538 [KN/m’]
Buw= 15 m  q= 5 [kNm’]

9q= 7,1645 [KN/m]

gg= 11,25 [kN/m]
odhad tihy nosniku:

Oki= 0,49  [kN/m]
kombinace

fa= (7,16445+0,49)*1,35 + 11,2515 = 27,21 [kN/m]
Vnitini sily

1
V. = — .l
Vpl,ed = 1/2*27,21*9,75 pled > fd

132,65 kN

1
_ e 2
32334 kNm  pea =gla-l

Mg eq = 1/8%27,21%9,75%

Piedbézny navrh
Potfebny plasticky prafezovy modul:
Mgaymo _ 323,337x1076x1,0

WLy min = I3 = 137590212 mm?
y 235

Potiebny moment setrvacnosti z podminky J,,, = L/250

_ L 5  q.L* 5 x 11,25 x 975074
Omax = = =
250 384 Elymin 384 x 210000 x ly,min
_ 250 x5x5X9750"3
Iy,min -
384 x 210000

lymin= 16163144793 mm*



Prirezové a materialové charakteristiky

Ocel: S235
f,a= 235 MPa E= 210000
Ya= 10

Beton: C 30/37
f.= 30 MPa

YC: 1!5 f 2085.&
fg= 17,00 Mpa Jea =P

Profil:  IPE 330

A= 6260,6 mm?’ Wy,= 804E+05mm° b= 160 mm
G= 49,15 kg/m l,= 1,18E+08 mm‘ h= 330 mm
A,,= 3080,9 mm?
1:. bett 1k
Utinna 3iFka desky ﬁ_r: ﬂ——;—__.__&_"_;’.. =
0,8L 8

min (B,T> g —_— ]
Desr = - :
b= min (1,5 1,95) g =
beff: 15 m

4 l’ﬁ =]

Poloha neutralné osy:
predpoklad: neutralna osa lezi v betonové desce

Ng = N,
Aa'fyd =x'beff'fcd

6260,62 * 235 =x * 1500 * 17

Aa-fya _ _ 6260,62.235

X=—""
bery 085 fea 1500 . 17

57,70 mm < 70 mm SPLNENO

Vypocet momentové tinosnosti

M =N, -r=A4, - Y =
plLRd a a fya 6260,62*235*256,15 = 3,77E+08 Nmm

450-330/2-57,712 = 256,15 mm

r=H-—



Posouzeni
Mpl,Rd: 376,86 kKNm > Mpl,Ed: 323,34 kKNm

Smykova unosnost prufezu
t,2= 7,5 mm

t= 11,5 mm
A,,= 3080,9 mm’

. 4 jﬁ_ 235.1073

PLRETTV2 3T 30809 43 = 418
Posouzeni
Vpl,Rd: 418,00 kN > Vpl,Ed: 132,65 kN

Navrh spraZeni

Prifezové a materidlové charakteristiky

Ocel: S235
fyd= 235 MPa
Yaz 1a0

Beton: C 25/30
fo= 25 MPa
Y= 15
E.n= 305 GPa

Profil:  IPE 330
A= 626062 mm?

Deska: trapézovy plech TR50/250
h,= 50 mm
b,= 85,44 mm
hy= 70 mm

Trny: = 22 mm
h= 100 mm
fa= 360 MPa

— PRUREZ VYHOVI

kN

— PRUREZ VYHOVI




Unosnost spiahovacich trni:
vypocet inosnosti
_ wd?
Pgi = min{0,8- f, vt 0,29 - a - d?\/fex * Ecm
Prc= min{109,48 ; 122,56} = 109,48 kN
Vypocet navrhové tnosnosti

minP,
Prg=——"=10948 _ g7503 1N

Yo 1.25

- redukovana navrhové Uunosnost
- Zebro kolmo k ose nosniku

Redukéni soucinitel:

07 b <h 1) ~
Cmr hy \hy 1,196
k= 1,0 ko<1
n = 1 - pocet trnll v Zebru

87583*1= 87,58 kN

Sila na spfazeni na jedné poloviné nosniku
ch =N, =Ny = Agcer * fyd = 6261 *235= 1471,25

Potfebny pocet trnii na poloviné nosniku

Ner _ 147125
Ng=—-7— = 1=~ =
" P 87,583 Y

Maximalni mnozstvi trnu na ¥2 nosniku
TR 50/250 - modulova $itka zebra 250 mm

L/2= 5 m — 4875/250= 19,5 trnG

kN



Posouzeni 11.MS

Idealni prurez ocelobetonového nosniku:
Em= 30,5 GPa
- modul pruznosti s vlivem dotvarovani a smr$tovani

E
B, =-mo 305 _ 455 Gpa

2 2

- pracovni soucinitel

n=pi= 20 13,770

E
amn 15,25

Prutrezové charakteristiky idealniho prifezu:

- plocha
A *
A =Aat = g0 + 0 - 1388562 mm?
13,770
- t8Zi3t8
Aa-za+A—C'ZC
4 = A; 302,28 mm

A.=70*1500 = 105000 MM’
z,= 330+450+70/2= 415 mm
z,=330/2= 165 mm

- moment setrvacnosti

I, +A, - 772

li=Ug+Aq- 1)+ < ) = 335650 639,06 mm*

r,= 302,28-165= 137,28 mm

r.= 415-302,28= 112,72 mm
1
Ie=T5berr ha = 42 875000,00 mm!

- napéti v prafezu
zatizeni:
k1= 0,4915 kN/m
9= 3,538 kN/m’
Q= 5 kN/m’



9 = (Grs + Gre + Grrr) - ZS = (0,49+3538+5)*1,5= 13,544 kN/m

Vnitini sily:

1
Mex = gk - 12=%13,54*9,75A2 = 160,94 kNm

- napéti v ocelovém profilu

M
Oamax =~ 2a =—220E0 30598 = 14494 MPa
' 3,3565E+08
zq= 302,28 mm

- napéti v betonové desce

z, = 1,6094E+08

Ocmax = —
i

13,77*335650639,06
zn,= 147,72 mm
G.max— 9,1436 MPa < 0,85f. = 0,85*25=
- celkovy prihyb

5 gL’ 5 * (5*1,5) * 9750

< fyd: 235 MPa

147,72 = 15,1436 MPa

21,25 MPa

3, = = = 12,520 mm

384 EI 384 * 210000 * 335650639,06

5= 12520 mm < —=— = —20 _ 39 1

250 250




3.2.2 Stropnice 3.NP

Vstupni data
L= 64 m gc= 3,538 [KN/m?]
B,u= 156 m Q= 5 [kN/m’]

Uq= 7,451 [KN/m]

Q= 11,7 [KN/m]
odhad tihy nosniku:

Oki= 0,26  [kN/m]
kombinace

fy= (7,451028+0,26)*1,35+11,7*1,5 = 27,96 [KN/m]

Vnitini sily

1
Virea ==fa-1
pled Zfd

Viea = 1/2%27,96%6,4 89,48 kN

M _1 12
My eq = 1/8%27,96%6,4"2 143,17 kNm plea = gfa

Piedbézny navrh
Potfebny plasticky prafezovy modul:
_ Mgaymo  143,168x1076x1,0

WLy min = I3 = 60922622 mm?
y 235 ='=

Potiebny moment setrvacnosti z podminky J,,, = L/250

_ L 5 gL’ 5 x 11,7 x 6400"4
Omax = = =
250 384 Elymin 384 x 210000 x ly,min
_ 250 x5 x5 x 64003
Iy,min -
384 x 210000

lymin= 4754285714  mm*



Prirezové a materialové charakteristiky

Ocel: S235
f,a= 235 MPa E= 210000
Ya= 10

Beton: C 30/37
f.= 30 MPa

ve= 15
¢ de = 0,85 ’&

fqq= 17,00 MPa Ye
Profil:  IPE 220
A= 3337,1 mm’ Wy,= 285E+05mm° b= 110 mm
G= 26,20 kg/m l,=  2,77E+07 mm*  h= 220 mm
A, = 1588,1 mm’
U¢inna §ifka desky 1 bt 1
0,8L [ 77 g ——] . "
min(B;'T> T_E_ “—**———'-.-’?”*'-1 =
Desr = i — =
beff: min (1,56 ; 1,28) %
b Mo —
beff: 1,3 m
= =
Poloha neutralné osy:
predpoklad: neutralna osa lezi v betonové desce
N, =N,
Aq 'fyd =X beff *fea
3337,05* 235 =x *1280 * 17
Ag - fyd
x= besr 0,85 fua = 333105.235 36,04 mm < 70 mm SPLNENO
1280 . 17
Vypocet momentové tinosnosti
M = N T = A . Y =
pLRd e @ P TT 5aa7 055235721108 = 1,66E+08 Nmm

r=H-—

340 - 220/2 - 36,04/2 = 211,98 mm



Posouzeni

My ra= 166,24 kNm > Mpegq= 143,17 kNm  — PRUREZ VYHOV]

Smykova unosnost prufezu

t,= 59 mm
t= 92 mm
A,= 15881 mm’

VoA fya _ 235-1073
LR = Tvr 3 T 15881 3 = 21547 kN
Posouzeni
Voira= 21547 kN > Vpea= 89,48 kN — PRUREZ VYHOVI

Navrh spraZeni

Prurezové a materialové charakteristiky

Ocel: S 235
fyd= 235 MPa
Yaz 1a0

Beton: C 25/30
fo= 25 MPa
Y= 15
E.n= 305 GPa

Profil: IPE 220
A = 3337,05 mm?

Deska: trapézovy plech TR50/250
h,= 50 mm
b,= 85,44 mm
hy= 70 mm

Trny: = 22 mm
h= 100 mm
fa= 360 MPa



Unosnost spirahovacich trnii:

vypocet inosnosti

md?
Pgi = min {0,8 “fu vt 0,29 - a - d?\/fu - Ecm}

Prk= min{109,48 ; 122,56} = 109,48 kN
Vypocet navrhové inosnosti

minP,
Prg=——"=10948 _ g7c03 1N

Yo 1.25

- redukovana navrhova Uunosnost
- Zebro kolmo k ose nosniku

Redukéni soucinitel:

n = 1 - pocet trnil v Zebru

Pr’d:Prd'kt:

87,583*1= 87,58 kN
Sila na sptazeni na jedné polovin¢ nosniku

Nep = N = Ny = Agcer * fya = 3337 *235= 784,21
Pottebny pocet trnii na poloving€ nosniku

N,
np=-Lo_ 78421 _ ¢

P
kd 87,583

Maximalni mnozstvi trnu na Y2 nosniku

TR 50/250 - modulova $itka zebra 250 mm

L/2= 3 m — 3200/250 = 12 trna

KN



Posouzeni 11.MS

Idealni prurez ocelobetonového nosniku:

E.n= 30,5 GPa

- modul pruznosti s vlivem dotvarovani a smrstovani

Ecm

Em=—3r= 305 - 1575 Gpa
2
- pracovni soucinitel
E
n=gt=_210 13979

E
amn 15,25

Prufezové charakteristiky idealniho prifezu:

- plocha
A, N
Ai=Aat—=333705 + 191280 ggu370 2
13,770
teziste
Aa . Za + M
“= 7y ~ 238.89 mm

A= 70%1280= 89 600 mm’
Z.= 220+50+70/2= 305 mm
z,=220/2= 110 mm

- moment setrvac¢nosti

L=, +A, 12+ M =

boove e e n ~ 114 250 043,79 mm®
r,= 238,89-110= 128,89 mm

r.= 305-238,89= 66,11 mm
1
Ie=T5berr ha = 36586 666,67 mm"

- napéti v prifezu



zatizeni:
gu= 0,262 kN/m
9= 3,538 kN/m’
Q= 5 kN/m’

= + Gre + 728 =
9= (911 ¥ 9 + 9irn) 5= 0 6.3 3545)+1 56+ 13,728 KN/

Vnitini sily:

1
Mge=gai- =1 13734642 = 70,287 kNm
8

- napéti v ocelovém profilu

MIEk 2, =T:0287E+07
: 1,1425E+08

Oa,max

238,89 = 146,97 MPa

Zq= 238,89 mm
- napéti v betonové desce

Mex — _ 7.0287E+07

Zp =

-
13,77*%114250043,79

Ocmax =

z,= 101,11 mm
6. max = 4,5169 MPa < 0,85f. = 0,85*25 =
- celkovy priihyb

5 gL’ 5 * (5*1,56) * 6400°4

< fyd: ## MPa

101,11 = 4,5169 MPa

21,25 MPa

3, = ' = = 7,102 mm

384 EI 384 * 210000 * 114250043,79

5= 7102 mm < —=— = -9490 _ o6 1m

250 250




3.2.3 Stropnice 4.NP

Vstupni data
L= 9 m gc= 3,538 [KN/m?]
Bat= 156 m k= 5 [kN/mz]

Uq= 7,451 [KN/m]

Q= 11,7 [KN/m]
odhad tihy nosniku:

O = 0,42 [kN/m]
kombinace

fy= (7,451028+0,42)*1,35+11,7*1,5 = 28,18 [kN/m]

Vnitini sily

1
Votea ==fa-1
pled Zfd

Viiea = 1/2%28,18*9 126,81 kN

1
28531 kNm  Mpiea =gla

12

Mpl,ed = 1/8*28,18*9A2

Piedbézny navrh
Potfebny plasticky prafezovy modul:
_ Mgaymo _ 285,314x1076x1,0

WLy min = I3 = 121410213 mm?
y 235

Potiebny moment setrvacnosti z podminky J,,, = L/250

_ L 5  qel’ 5 x 11,7 x 9000°4
Omax = = =
250 384 Elymin 384 x 210000 x ly,min
_ 250 x5x5x9000"3
Iy,min -
384 x 210000

lymin= 13221261161 mm*



Prirezové a materialové charakteristiky

Ocel: S235
f,a= 235 MPa E= 210000
Ya= 10

Beton: C 30/37
f.= 30 MPa

Yem fo= 085l
fq= 17,00 Mpa Jea = O8>

Profil:  IPE 300

A= 53812 mm’ W,,= 628E+05mm° b= 150 mm
G= 4224 kg/m l,= 836E+07 mm‘ h= 300 mm
A, = 2568,2 mm’
‘]I' batt 1»
, Al 7 Pt [
U¢inna Sifka desky Bl il i L/ 30 E.lt ]
0,8L 8
min (B; T) (== = £
Desr = .
g
ber= min (1,56 ; 1,8) § - =
beff = 16 m
Poloha neutralné osy:
predpoklad: neutralna osa lezi v betonové desce
N, =N,
Aq 'fyd =X beff * fea
5381,2 * 235 =x * 1560 * 17
A -
xotela _ 53812.235 _ 4766 nm o< 70 mm o SPLNENO
Derr 1085 fea 156017
Vypocet momentové tinosnosti
Mpira = Ng -7 = Aq - fyq -7 = 5381,2*235*%246,16 =  3,11E+08 Nmm

h
r=H-3->=420-30012-476812 = 246,16 mm



Posouzeni

My ra= 311,29 kNm > Mpeq= 28531 KNm  — PRUREZ VYHOV]

Smykova unosnost prufezu

t,= 7,1 mm
tt= 10,7 mm
A,,= 25682 mm’

v Jva_ 235-1073
PLRA TV 3 T 25682 3 = 348,44 kN
Posouzeni
Voira= 348,44 kN > Vpeq= 126,81 kN — PRUREZ VYHOVI

Navrh spraZeni

Prifezové a materialové charakteristiky

Ocel: S 235
fyd= 235 MPa
Yaz 1a0

Beton: C 25/30
fo= 25 MPa
Y= 15
E.n= 305 GPa

Profil: 1PE 300
A= 538120 mm?

Deska: trapézovy plech TR50/250
h,= 50 mm
b,= 85,44 mm
hy= 70 mm

Trny: = 22 mm
h= 100 mm
fa= 360 MPa



Unosnost spirahovacich trnii:

vypocet inosnosti

d2
Pry = min{0:8 “Su T[T; 029-a- dz\/fck : Ecm}
P = Min{109,48 ; 12256} = 109,48 kN

Vypocet navrhové inosnosti

inP
Prg = 10948 g7 583 kN

Yv 1,25

- redukovana navrhové Uunosnost
- Zebro kolmo k ose nosniku

Redukéni soucinitel:

k=22 Do <h 1)— 1,196
Ty \Ry |

ki= 1,0 k<1

n = 1 - pocet trnil v Zebru
Pra = Prq - ke

87,583*1= 87,58 kN
Sila na spfazeni na jedné poloviné nosniku
N.sg=N.=N, =4 . =

of TNe=MNa = focet 50 = g1 w235 = 126458

Potfebny pocet trnii na poloviné nosniku

Ner _ 126458
Ng=—-7—=__———1= =
" P 87,583 o

Maximalni mnozstvi trnu na ¥2 nosniku
TR 50/250 - modulova $itka zebra 250 mm

L/2= 5 m — 4500/250 = 18 trnd

KN



Posouzeni 11.MS

Idealni prurez ocelobetonového nosniku:

E.n= 30,5 GPa

- modul pruznosti s vlivem dotvarovani a smrstovani

Ecm

Em=—3r= 305 - 1575 Gpa
2
- pracovni soucinitel
E
n=gt=_210 13979

E
amn 15,25

Prufezové charakteristiky idealniho prifezu:

- plocha
A, *
Ai = Aa +? = 5381,20 + M = 13 311,20 mmz
13,770
- 8715t
Ay 74 + 4z
4 = A; 290,00 mm

A.= 70%1560 = 109 200 mm’
z.= 300+50+70/2= 385 mm
z,=300/2= 150 mm

- moment setrvacnosti

I.+A. -r2
i = Ua+4q-737) ( " 263 838 912,62 mm"

.= 290-150= 140,00 mm

rc=385-290= 9500 mm
1
Ie =15 berr ~ha = 44590 000,00 mm’



- napéti v prafezu
zatizeni:
k1= 0,4224 kN/m
9= 3,538 kN/m’
Q= 5 kN/m’

9k = (Grs + Gre + Grrr) - ZS = (042+3,538+5)*1,56= 13,978 kN/m

Vnitini sily:
1
Mpe=2qc1’=_1 139g%9n = 14153 kNm
8

- napéti v ocelovém profilu

M
Camax = 7 =228 590,00 = 15556 MPa
l

2,6384E+08

Zq= 290,00 mm

- napéti v betonové desce

Mgy,

Ocmax = — Zp =
i

1,4153E+08
13,77*263838912,62

< fyd: 235 MPa

130,00 = 15,0642 MPa

z,= 130,00 mm
G.max = 9,0642 MPa < 0,85f. = 0,85*25= 21,25 MPa
- celkovy priihyb
4 * (E* * A
5, = 5 gl _ 5 * (5*1,56) * 9000"4 _ 12027 mm
384 EI 384 * 210000 * 263838912,62
5= 12027 mm < —=— = 2900 _ g6

250 250



3.2.4. Stropnice - stiecha

Vstupni data
L= 145 m gk= 1,741 [kN/m?]
Baa= 15 m qQe= 0,96 [KN/m]

g¢= 3,53 [kN/m]

qq= 2,16 [KN/m]
odhad tihy nosniku:

0= 0,57 [kN/m]

kombinace

fg= (3,525525+0,57)*1,35+2,16*1,5 = 8,77 [KN/m]

Vnitini sily

1
Virea ==fa-1
pled Zfd

Viea = 1/2%8,77*14,5 63,584 kN

1
— . 2
23049 kNm Mrtea =g fa-l

Mg eq = 1/8%8,77%14,5/2

PiedbéZny navrh

Potfebny plasticky prafezovy modul:

W _ Mgaymo _ 230,492x1076x1,0

pLymin = ¢ = 980817,02 mm®
y 235

Potiebny moment setrvacnosti z podminky J,,, = L/250

_ L 5 gL’ 5 x 2,16 x 14500"4
Omax = = =
250 384 Elymin 384 x 210000 x ly,min
_ 250 x5 x 0,96 x 14500"3
Iy,min -
384 x 210000

lymin= 102 074 497,77 mm®*



Prirezové a materialové charakteristiky

Ocel: S235
f,a= 235 MPa E= 210000
Ya= 10

Beton: C 30/37
fae= 30 MPa

Ye= 1'5 fck

— 0,851
f,= 1700 MPa et ”

Profil:  IPE 360
A= 72729 mm’ Wy,= 102E+06 Mm° b= 170 mm
G= 57,00 kg/m l,= 163E+08 mm‘ h= 360 mm
A, = 3513,7 mm’

Posouzeni

I.MS - Unosnosti

Momentova tnosnost prufezu

Mpira = Wpiy - fya = 1019146,93%235 =  2,39E+08 Nmm

Myirg= 239,50 kKNm > Mpegq= 230,49 kNm  — PRUREZ VYHOVI]

Smykova unosnost prufezu

t, = 8 mm
t= 12,7 mm
A, = 35137 mm’
v Sy 235.1073
pLRE TV T 35137 V3 = 476,73 kN
Posouzeni
Vpira= 476,73 kN > Vyea= 6358 kN — PRUREZ VYHOVI

[1.MS - pouzitelnosti

- prithyb od proménného zatizeni

5 LY 5 *(0,96*1,5) * 14500°4
5, = Gl ( ) = 24,265 mm
384 EI, 384 * 210000 * 162656174,39
L 14500
0,= 24,265 mm < = = 58 mm
250 250

— PRUHYB VYHOVI




3.3. Navrh a posouzeni privlaki

V této casti ukazuji vypocet pruvlakil, vnitini a krajni, navrzenych z béznych prutrezt IPE.
Vzhledem k velkmym rozpétim jsem se nasledujicim postupem nedopocital k prifezu, ktery by
zcela vyhovél, proto je soucasti této kapitoly navrh pravlaku a stteSniho nosniku pomoci
softwaru ACB+ 3.15, ktery je ureny pro navrh a posouzeni prolamovanych nosnikd.

3.3.1. Priavlak - 2.NP
- pfi betondzi podepien

Vstupni data
L,= 135 m
L,= 975 m
Ztizeni
g«= 3,538 [KN/m?] - stalé od stropni desky
Q= 5 [kN/m] - uzitné shromazd’ovaci plochy
Okp= 0,8 [KN/m] - uzitné piemistitelné pricky
Ok1= 0,4915 [KN/m] - vlastni tiha stropnice

ge= 4,7763 [KN/m’]
qQu= 75 [KN/m?]
Qup= 1,2 [kN/m]
gg1= 0,664 [KN/m]

odhad tihy nosniku:
0= 1,22 [kN/m]
Jg = 1,65 [KN/m]

kombinace
fa=  (4,7763+1,22)*1,35+75*15 = 19,35 [kN/m]
Vnitrni sily g _.T_,._._ S

Vegg= 718,31 kN

Mgg= 2691,15 kNm

. _— - [ e [l e

Piedbézny navrh
Potfebny plasticky prafezovy modul:

MgaYmo 2691,15x1076x1,0
Wpl,y,min = fy = 235

= 1145170213 mm°

Potiebny moment setrvacnosti z podminky J,,, = L/250

L 5 gl 5 x 7,5 x 13500"4

Smax = - -

250 384 Elymin 384 x 210000 x ly,min




250 x 5 x 5 x 13500"3
384 x 210000

Iy,min =

lymin= 286 036 900,11 mm*

Prifezové a materialové charakteristiky

Ocel: S355
f,a= 355 MPa E= 210000
Ya= 10

Beton: C 30/37
fae= 30 MPa

Y= 15 £
fy= 17,00 MPa  foa =085 %

Ve
Profil:  IPE 600
A= 155084 mm’ W,,= 351E+06 mm° b=
G= 122,45 kg/m l,= 921E+08 mm* h=
A, = 83784 mm’ t,= 12 mm d=
t= 19 mm
U¢inna $ifka desky =

. L;
beff = min (Ll; —)

- i —
ber=min (9,75 ; 3,375) ] E‘y

So

220 mm
600 mm
514 mm
=] ..
a2
= ¢

beff = 3,4 m
Poloha neutralné osy:
pfedpoklad: neutralna osa lezi v betonové desce . Naut
N, =N, g
Aq 'fyd =X beff * fea
15598,44 * 355 = x *3375* 17 + ——
Ag * fya 15598,44 . 355 y
= = : 1 7 NESPLNENO

¥ " he; 085 f  3375.17 96,51 mm > 70 mm

Vypocet momentové inosnosti

A, =d-t,= 514*12= 6168 mm?

A—A
Ap = W _ (15598,44-6168)/2= 4715 mm?
A= 157445 mm’ z4= 623,49 mm r,= 449,16 mm
A,= 34520 mm’ Zp= -23,49 mm r,= 92,357 mm

Myira = Ng1*11 — Ngo 12 = Agq 'fyd 1y —Ago fyd ‘=

Mpira = 15744,47%355*449,16-3451,97*355%92,36 = 2397,316



Posouzeni

Mpira= 2397,32 KNm
Smykova unosnost prifezu

t,= 12 mm
t= 19 mm
A, = 83784 mm’

Vpl,Rd = Ay, \/§
Posouzeni
Vpira= 171724 kN

Navrh sptrazeni

Prifezové a materidlové charakteristiky

< Myga= 269115 KNm  — PRUREZ NEVYHOV]

fya _ 83784 235-1073

V3

1717,2 kN

> Vpeq= 718,31 kN — PRUREZ VYHOVI

MPa

MPa

Ocel: S 355
f,a= 355
va= 1,0
Beton: C 25/30
ka: 25
YC = 1a5
E.n= 305 GPa
Profil: IPE 600
A = 1559844

mm2

Deska: trapézovy plech TR50/250

h,= 50
b,= 85,44
hy= 70
Trny: b= 22
he= 100
faw= 360

mm
mm
mm

mm
mm
MPa

Unosnost sprahovacich trna:

vypocet inosnosti

md?
PRk = min {0,8 . fu . T; 0,29 - dzﬂfck . Ecm}

Pr= Min{109,48 : 122,56} = 109,48 kN

Vypocet navrhové tinosnosti

_ minPy, 109,48

Pra = v, 125

87,583 kN



- redukovana navrhové Uunosnost
- Zebro kolmo k ose nosniku

Redukéni soudinitel:
b h
k=06 —- (i— 1) = 1,025

n.= 1 - pocet trnli v zZebru
Plg=Pq-k = 87583*1= 8758 kN
Sila na sptazeni na jedné polovin¢ nosniku
Neg = Ne = Ng = Agcer * fya = 15598 * 355 5537,45 kN

Pottebny pocet trnii na poloving€ nosniku

Nes 5 537,45
= = = 63

Y P 87,583
Vzdalenost trnu

Ly, 6750

—£= — = 107

Ny 63
Minimalni vzdalenost trn: 5*d = 110 mm

Néavrh: trny 22/100 po 107 mm

Navrh poctu trntt nevyhovuje na minimalni pozadovanou vzdalenost trni!

Posouzeni 11.MS
Idealni prifez ocelobetonového nosniku:

E.n= 30,5 GPa

- modul pruznosti s vlivem dotvarovani a smrstovani

E
Bl = —om = 309 15,25 GPa
2 2
- pracovni soucinitel
E, 210  _
"SR 1525 3110
Prifezové charakteristiky idealniho prufezu:
- plocha
Ac 70*3375
Aj=Ag+—=1559844 + —— <=2 = 3275469 ?
e 13,770 m

A%



Aa-za+AC'ZC

4;

_ 501,66 mm

Z; =

A.=70%3375= 236250 mm’
Z.= 600+50+70/2= 685 mm
z,= 600/2= 300 mm

- moment setrvacnosti
I.+ A, r?
L=, +A,- raZ) + (%)

r,= 501,66-300= 201,66 mm
r.= 685-501,66= 183,34 mm
1
12
- napéti v prifezu
zatizeni:
Oki= 1,224 kN/m
g= 3,538 kN/m’
Q= 5 kN/m’

— 2138860066,18 mm"

I.=—bess-hg = 96468 750,00 mm®

9k = (G + Gre + Girr) - Z8 =(1,22+3,538+5)*4,88= 47,592 kN/m

Vnitini sily:
1
M, zqu.lzz%u,wﬂs,w = 1084,2 kNm

- napéti v ocelovém profilu

_ Mg 1,0842E+09
Ua max — Zd T e~
' I 2,1389E+09

623,49 = 316,05 MPa < f,a= 355 MPa

Z4= 623,49 mm PRUREZ VYHOVI

- napéti v betonové desce

Mgy 1,0842E+09

Temax =1 Zh =13 77%0138860066,18 oor - 2»9°1 MPa

Z,= 96,51 mm

G.max= 22,951 MPa > 0,85f k= 0,85*25= 21,25 MPa

- celkovy prithyb PRUREZ NEVYHOVi
4 * (E* * A
5,=_5 Gk’ _ _ 5*(5*4875*13500M  _ 23.470 mm
384 EJ 384 * 210000 * 2138860066,18
%= 23,470 mm < L = 13500 = 54 mm
250 250

PRUREZ VYHOVI



3.3.2. Pritvlak - 2.NP - krajni
- pfi betondzi podepien

Vstupni data

L,= 135 m
L,= 975 m
Ztizeni
gx= 3,538 [KN/m?] - stalé od stropni desky
Q= 5 [kN/m] - uzitné shromazd’ovaci plochy
Okp= 0,8 [KN/m] - uzitné piemistitelné pricky
Ok1= 0,4915 [KN/m] - vlastni tiha stropnice

ge= 4,7763 [KN/m’]
Qu= 75 [kN/m?]
Qup= 1,2 [KN/m]
gg1= 0,664 [KN/m]

odhad tihy nosniku:
0= 1,22 [kN/m]
Jg;= 1,65 [KN/m]
kombinace

fy=  (4,7763+1,22)*1,35+75*1,5 = 19,35 [KN/m]
Vnitini sily
Veg= 718,31 kN
Mgq= 1625,34 kNm

Piedbézny navrh
Potfebny plasticky prafezovy modul:

w Mga¥mo 1625,34x10"6x1,0

pLy.min = ¢ 235 = 691634043 mm’
y

Potiebny moment setrvacnosti z podminky J,,, = L/250

s - L __5 alt 5 x 7,5 x 13500"4
™ 250 384 E Iy 384 x 210000 x ly,min

| __250x5x5x13500"3

yimn 384 x 210000

lymin= 286036 900,11 mm*

Prifezové a materialové charakteristiky
Ocel:  S355



f,g= 355 MPa E 210 000

yd
Ya= 10

Beton: C 30/37
fae= 30 MPa
Y= 15

fy= 17,00 MPa  fea =085 %
Cc
Profil:  IPE 600
A= 155084 mm’ W,,= 351E+06 mMm° b= 220 mm
G= 122,45 kg/m l,=  921E+08 mm* h= 600 mm
A, = 83784 mm’ t,= 12 mm d= 514 mm
t= 19 mm
U¢inna $ifka desky =
i 3
—_— ] L .LI "*“ = - :
) 1 } 2
berr=min (9,75 ; 3,375) | 1 - :
beffz 1,8 m arE | 2 s
Poloha neutralné osy:
predpoklad: neutralna osa lezi v betonové desce . Naut e
N, =N, o
Aq 'fyd =X beff * fea
15598,44 * 355 = x *1797,5* 17 =‘ —— —
A -
x = a'fya _ 1550844355 181,21 mm > 70 mm NESPLNENO

berr+ 085 fou  1797,5.17
Vypocet momentové inosnosti

A,=d-t,= 514*12= 6168 mm’

A—A
Ap = W _ (15598,44-6168)/2= 4715 mm?
A= 141352 mm’ z4= 538,79 mm r,= 488,47 mm
A,= 5061,3 mm’ Z,= 61,21 mm r,= 96,016 mm

My ra = Ng1* 11 — Ngo 12 = Agq 'fyd 1y —Ago fyd ‘=
Mpl,Rd: 14135,16*355*488,47-5061,29*355*96,02 = 2278,640
Posouzeni

Myra= 227864 KNm > Mpeq= 162534 KNm  — PRUREZ VYHOVI]

Smykova tinosnost priiiezu

t,= 12 mm
t= 19 mm



A, = 83784 mm’

v 4 fva_ 83784 235-107 = 17172 kN
plL,Rd vz\/§ —\/.5—)
Posouzeni
Vpira= 1717,24 kN > Vpyea= 718,31 kN — PRUREZ VYHOVI

Navrh sptrazeni

Prifezové a materidlové charakteristiky

Ocel: S 355
f,a= 355 MPa
va= 1,0

Beton: C 30/37
f.«= 30 MPa
Y= 15
E.m= 32,0 GPa

Profil:  IPE 600
A = 1559844 mm?

Deska: trapézovy plech TR50/250
hp= 50 mm
b,= 85,44 mm
hy= 70 mm

Trny: d= 24 mm
he= 100 mm
fa= 360 MPa

Unosnost sprahovacich trn:

vypocet unosnosti
dZ
Pgi = min {0,8 £ -”T; 0,29 a- d?\/fu - Ecm}
Prk= min{130,29 ; 163,67} = 130,29 kN

Vypocet navrhové tinosnosti
minPy, 130,29
Prg = =
Yo 1,25

= 104,231 kN

- redukovana navrhové Uunosnost
- Zebro kolmo k ose nosniku

Redukéni soudinitel:



n = 1 - pocet trnil v Zebru
Plag=Pra-ki= 104231*1= 104,23 kN
Sila na spfazeni na jedné poloviné nosniku
Neg = Ne = Ng = Aocer * fya = 15598 * 355 5537,45 kN
Potfebny pocet trnii na poloviné nosniku

_ Ny 553745  _
TP, 104231 >3

Vzdalenost trnu

L 6750
Ta_ S0y
Ny 53
Minimalni vzdalenost trnu: 5*d = 120 mm

Navrh: trny 24/100 po 127 mm

Posouzeni 11.MS
Idealni prufez ocelobetonového nosniku:

E.m= 32 GPa
- modul pruznosti s vlivem dotvarovani a smrstovani

E
Elpm = ;’"= 322 = 16 GPa

- pracovni soucinitel

_E, 210
T E, 16

= 13,125

n

Prufezové charakteristiky idealniho prifezu:

- plocha
B A 70%1797,5 _ 2
Aj=Aq +— = 1550844 + —hs - 25185,11 mm
- t8Ziste
A,z
, et Za T TR 446,55 mm
= =

A;

A.= 70%1797,5= 125825 mm’
Z.= 600+50+70/2= 685 mm
z,=600/2= 300 mm



- moment setrva¢nosti
I.+ A, r?
L= +A4, 12+ (%)

r,= 446,55-300= 146,55 mm
r.= 685-446,55= 238,45 mm
1
12
- napéti v prifezu
zatizeni:
Oki= 1,224 kN/m
9= 3,538 kN/m’
Q= 5 kN/m’

— 1804837319,73 mm’

I bers - hqg = 51378 541,67 mm’

9k = (Gt + Gre + Girn) - Z8 =(1,22+3,538+5)%4,88= 47,592 kN/m
Vnitini sily:
1
M, zqu.lzz%u,wﬂs,w = 1084,2 kNm

- napéti v ocelovém profilu

Mg _ 1,0842E+09
o =——z;=—"""2"""" 53879 = 323,66 MPa < f,g= 355 M™pP
amax = "4 TT1,8048E+09 vd ¢

z4= 538,79 mm PRUREZ VYHOVI
- napéti v betonové desce
M
Ek LOBAZE+DY 40191 - 2466 MPa

Gemax = T 2 T 313%1804837319,73

z,= 181,21 mm
24,66 MPa < 0,85f = 0,85*30= 25,5 MPa

Gc,maxz
- celkovy prithyb PRUREZ VYHOVI
4 * (E* * A
5,=_5 Gk’ _ _ 5*(5*4875*13500M  _ 27.814 mm
384 EJ 384 * 210000 * 1804837319,73
%= 27,814 mm < L = 13500 = 54 mm
250 250

PRUREZ VYHOVI
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Parameters

General Parameters

Composite Beam

Cutting : Process ArcelorMittal Cellular Beam
End supports : Simply supported beam

Horizontal span length : L=13,50m

Total number of openings : n=21

Diameter of the openings : ay = 500,0 mm

Spacing between openings center : e =637,6 mm

Web post width : w=e-a;=137,6 mm

Web post slenderness : a=ela;=1275

End web posts widths : Weng) = 1238 mm  wgqq = 123,7 mm
Height of the cellular beam : H, = 850,0 mm

Mass of steel beam : m = 2680 kg

Mass of concrete slab : m = 32729 kg (Slab width = 9,750 m)
Mass of the steel sheeting : m=0kg

Total mass of the beam : m = 35409 kg

Total paint surface : S =34,90 m?

Paint surface (without upper face) : S'=31,82m2

Massiveness : M=102,22 m!

Massiveness (without upper face) : M'=93,20 m-"

Ratio of flanges area : (0¢ t)max / (0 t)min = 1,00 < 4,50

Ratio H, / a; : Ht/a°=1,70 1,25 < H,/a;<4,00
Opening slenderness : B=ay/t,=27,78 <90,00

Web slenderness : h, /t, =41,44 <124,0¢, = 91,67

Position of the beam

The studied beam is an intermediate beam. T

Spacing of the beam - to the adjacent left beam : L, =9,750 m I “ I
L, =9,750 m

- to the adjacent rigth beam :

[
L L
Width for the calculation of the surface loads supported by the beam : ! 2
on the left side : d; =4,875m
on the right side : d, =4,875m
Total width : d; +d, =9,750 m

No slab opening near the beam

20/05/2018 Software use conditions apply 2/16
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Lateral restraint
Concentrated lateral restraints : X (m) Lateral restraints

1 0,0 Both flanges Origin section
2 1,500 Both flanges

3 3,000 Both flanges

4 4,500 Both flanges

5 6,000 Both flanges

6 7,500 Both flanges

7 9,000 Both flanges

8 10,50 Both flanges

9 12,00 Both flanges

10 13,50 Both flanges End section

20/05/2018 Software use conditions apply 3/16
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Cross-section

Upper chord L.ower chord
Base profile IPE V 600 IPE V 600
Grade S450 $450
hy (mm) 618,0 618,0
b; (mm) 228,0 228,0
t; (mm) 28,0 28,0
t, (mm) 18,0 18,0
1, (mm) 24,0 24,0

20/05/2018

Software use conditions apply
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Slab
Parameters Slab with profiled steel sheeting (ribs parallel to the beam)

Construction stage

Concrete

Profiled steel sheeting

Total depth :

E =120,0 mm

No propping - verification of the steel beam in the construction phase

Class :
Density :
Shrinkage :
Properties :

Modular ratios :
Custom sheeting

Dimensions

Profiled sheet without holes

C20/25
2400 kg/m®
300 x10°6
f« = 20,00 MPa

fum = 2,210 MPa

E.n, = 29962 MPa
Short term : Cgq = 7,01
Long term : Cg, = 21,03

b= 1350mm
e= 250,0 mm

b,= 196,0 mm
h= 48,5 mm

CUSTOM

b1

Connectors

TRW Nelson KB 7/8"-100

d= 22,0 mm

f,= 350 MPa

Connectors arrangement 1 zone of connection between the two ends :
One row of connectors every 200,0 mm
67 studs on the upper flange

h 100,0 mm
f,= 450 MPa

20/05/2018
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A C B + Tomas Krabek
V3.15 Diplomovéa préce - Praviak 2.NP
Load cases

Permanent loads (G)

Dead load : 25,73 kN/m
Arising from : Mass of the steel beam : 2680 kg
Width of the slab : 9,76 m
Density of concrete : 2400 kg/m3
Mass of the slab : 32729 kg
Total mass : 35409 kg
Concentrated loads : Location Intensity Orientation
X (m) F (kN)
1 1,500 9,580 Vertical
2 3,000 9,580 Vertical
3 4,500 9,580 Vertical
4 6,000 9,580 Vertical
5 7,500 9,850 Vertical
6 9,000 9,850 Vertical
i 10,50 9,850 Vertical
8 12,00 1,000 Vertical
Distributed loads : Location Intensity Location intensity | Orientation
X (m) q; (kN/m) X (m) g, (kN/m)
2 0,0 34,50 13,50 34,50 Normal
Reactions at supports : Leftend: Rpy = 444,20 kN
Rightend: Rg, =437,79kN
Live loads 1 (Q1)
Psi factor wo = 0,70
Distributed loads : Location Intensity Location Intensity | Orientation
X4 (m) q4 (kN/m) X, (m) g, (kN/m)
1 0,0 48,75 13,50 48,75 Normal
Reactions at supports : Leftend : Ray = 329,06 kN
Rightend: Rg, =329,06 kN
Warning
The local effects under the concentrated loads are not taken into account by ACB+ piece of software
20/05/2018 Software use conditions apply 6/16




A C B - Tomas Krabek

V3.15 Diplomova préce - Praviak 2.NP

Partial factors

Factors on the loads : Tesup = 1,350
Yeint = 1,000
Ya =1,500
Factors on the resistance : mwo = 1,000
’YM1 = 1 ,000
’YMZ = 1 ,250
YM,ﬁ = 1 ,000
W = 1,250
ws = 1,000
1c =1,500
YC,ﬁ = 1 ,000
Steel properties
Both chords
Steel S450 JO
Reduction curve from EN 10025-2
Standard EN 10025-2 : 2004
Flange f, | f, (MPa) 430 | 550
Web {, | f, (MPa) 430 | 550
Cross-section f, | f,; (MPa) 430 | 550
Cross-sectiong 0,739
Databases 2017-01
Load combinations
Ultimate Limit States ut= 135G + 1,50Q1
uz2= 135G + 1,05Q1
Serviceability Limit States S1= 100G + 1,00Q1
S2= 1,00G + 1,00Q1
S3= 1,00 G
S4= 100G + 0,70Q1

Fire Ultimate Limite States
Construction Ultimate Limit States
Construction Serviceability Limit States

No combination
No combination
No combination

20/05/2018
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Plastic properties of the composite sections at opening sections

Steel resistance : Fgyo = 7978 kN

Open. X Lconcrete Fsian Fconnec ZpNA Mgg Nimtop Nim bot Nsiap
(m) (m) (kN) (kN) (mm) (kNm) (kN) (kN) (kN)

1 0,374 0,498 403,8 162,4 4355 3645 5762 -5924 162,4
2 1,011 1,348 1093 439,6 453,4 3787 5485 -5924 439,6
3 1,649 2,199 1782 716,7 721,3 3260 3273 -3989 716,7
4 2,287 3,049 2471 993,8 739,2 3323 2995 -3989 993,8
5 2,924 3,375 2735 1271 757 1 3378 2718 -3989 1271
6 3,562 3,375 2735 1548 775,0 3424 2441 -3989 1548
7 4,200 3375 2735 1825 792,9 3463 2164 -3989 1825
8 4,837 3,375 2735 2102 809,5 3495 1887 -3989 2102
9 5,475 3,375 2735 2379 819,6 3523 1610 -3989 2379
10 6,112 3,375 2735 2657 822,9 3545 1333 -3989 2657
1 6,750 3,375 2735 2934 823,3 3551 1254 -3989 2735
12 7,388 3,375 2735 2657 822,9 3545 1333 -3989 2657
13 8,025 3,375 2735 2379 819,6 3523 1610 -3989 2379
14 8,663 3,375 2735 2102 809,5 3495 1887 -3989 2102
15 9,301 3,375 2735 1825 792,9 3463 2164 -3989 1825
16 9,938 3,375 2735 1548 775,0 3424 2441 -3989 1548
17/, 10,58 3,375 2735 1271 757 1 3378 2718 -3989 1271
18 11,21 3,049 2471 993,8 739,2 3323 2995 -3989 993,8
19 11,85 2,199 1782 716,7 721,3 3260 3273 -3989 716,7
20 12,49 1,348 1093 439,6 453,4 3787 5485 -5924 439,6
21 13,13 0,498 403,8 162,4 435,5 3645 5762 -5924 162,4

Note : The location of the Plastic Neutral Axis is indicated from the bottom of the section

20/05/2018
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INTERNAL FORCES AND MOMENTS

Under elementary load cases

Permanent loads (G)

Reactions at supports :

Maximum moment :

Maximum shear force :

Live loads 1 (Q1)

Reactions at supports :

Maximum moment :

Maximum shear force :

Self weight (g)

Reactions at supports :

Maximum moment :

Maximum shear force :

Leftend : Ray = 444,20 kN
Rightend: Ry, =437,79kN

Mpax= 1511 kNm in section no 23
Viax= -444,2 kN in section no 1

Leftend : Ray = 329,06 kN
Rightend: Rp, =329,06 kN

Mpyax= 1111 kNm in section no 23
Viax= -329,1 kN in section no 1

Leftend : Ray = 173,68 kN
Rightend: Rg, =173,68 kN

Mp1ax= 586,2 kNm in section no 23
Vax= -173,7 kN in section no 1

20/05/2018
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Under ULS Combinations (Composite stage)

U1=135G + 1,50 Q1

Reactions at supports :

Maximum moment :

Maximum shear force :

U2=135G+1,05Q1

Reactions at supports :

Maximum moment :

Maximum shear force :

Leftend : Ray = 1093,26 kN
Rightend: Rg, =1084,61 kN

Mpax= 3706 kNm in section no 23
Viax= -1093 kN in section no 1

Leftend : Ray = 945,18 kN
Rightend: Rg, =936,53 kN

Myax= 3206 kNm in section no 23
Viax= -945,2 kN in section no 1

20/05/2018

Software use conditions apply
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ULTIMATE LIMIT STATES - COMPOSITE ACTION STAGE

Note: the calculation method applies to steel rolled profiles only.
Summary of the criteria

Degree of connection

Minimal degree of connection = 0,715
Most unfavorable degree of connection (Comb. U1): = 1,07 > 0,715 Satisfactory

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 19 - Comb. U1) : T, max = 0,240 <1 S
Resistance to normal force (Open. no 11 - Comb. U1) : I'N,max = 0,840 <1 S
Resistance to shear force (Open. no 8 - Comb. U1) : Ry = 0,709 <1 S
Resistance to M+N interaction (Open. no 11 - Comb. U1) : ImNmax = 0840 <1 S
Resistance to N+V interaction (Open. no 11 - Comb. U1) : Invmax = 0840 <1 S
Resistance to M+V interaction (Open. no 19 - Comb. U1) : Tmvmax = 0241 <{E. 38
Resistance to M+N+V interaction (Open. no 11 - Comb. U1) : IMNvmax = 0840 <1 S

Web checkings
According to web slenderness, shear buckling check not required  (h,, /t, <72¢ /n)

Posts checkings
Resistance to shear (Post no 18 - Comb. U1) : Ivhmax = 0911 <1 S
Resistance to buckling b, max = 0,000 <1 S
Minimum throat thickness (Post no 18 - Comb. U1) : @min = 8,01 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 16,03 mm

Gross sections checkings
Resistance to bending (Post no 10 - Comb. U1) : Tmgmax = 0,785 (Classe 1) <1 S
Resistance to shear (Left end - Comb. U1) : Tvg,max = 0,265 <1 S

Warning
The local effects of the concentrated forces have not been taken into account in the checks

20/05/2018 Software use conditions apply 11/16
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Transverse reinforcement

Design of transverse reinforcement for the longitudinal shear
According to EN 1994-1-1 § 6.6.6.1 and EN 1992-1-1 § 6.2.4

Synthesis
Criterion for the compression of concrete
E.c =0,999
Obtained for :9 =27°
=0,51 cm2/m

Minimal reinforcement
according to clause 9.2.2 (5) of EN 1992-1-1

Required reinforcement according to calculations:
Aglse = 2,49 cm?/m

Assumptions

Any other configuration requires a specific calculation.

Transverse reinforcement is assumed to be uniform along the length of the beam.
Calculation according to the reinforcement configuration displayed above.

<1

12/16
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Detailed check - Concrete criterion

Combination U1

Range [0;6,750 m] (Maximal bending moment)
Shear length AX = 6,431 m (Full connection)
Shear surface a-a
Shear surface length hy = 71,50 mm
Change of normal force in the slab AFy4 = 1367 kN
Longitudinal shear stress VE4 = 2,974 MPa
Resistance of concrete to compression fex = 20,00 MPa
Ye = 1,50
feq = 13,33 MPa
Orientation of the struts (4 = 27,00°
Stress reduction factor v = 0,55 According to Eq 6.6N of EN 1992-1-1
Shear resistance of concrete VRd = v fy sinG; cosey fy,
VR4 = 2,977 MPa
Criterion Te = Vgq/VRg = 0,999

o

Detailed calculations - Transverse rebars

Combination U1

Shear surface a-a
Range [0; 6,750 m] (Maximal bending moment)
Shear length AX = 6,431 m (Full connection)
Change of normal force in the slab AFy4 = 1367 kN
Longitudinal shear stress VEq = 2,974 MPa
Orientation of the struts O = 27,00°
Force in the tie Frieea = 417.3kN/m
Reinforcement's steel fs = 500,0 MPa
s = 1,15
Required reinforcement AJls; = 2,49 cm?/m
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ULTIMATE LIMIT STATES - CONSTRUCTION STAGE

No combination defined for the construction stage

20/05/2018
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SERVICEABILITY LIMIT STATES (SLS)

Deflections

Under elementary load cases

v : Maximum vertical deflection of the beam

Permanent loads except self weight (G*) :

Self weight (steel beam under pouring of concrete) :
Note: the concrete is assumed to have a constant depth

Live loads 1 (Q1) :

Deflection due to shrinkage of concrete (S) :

Under SLS Combinations (composite stage)

§$1=1,00G+1,00Q1+S:
§2=100G+1,00Q1+S:

S3=100G+S:

S4=100G+0,70Q1+S:

v =22,36 mm (S23)
v=21,09 mm

v = 22,54 mm (S23)
v =6,05mm
(M = 259,9 kNm)

v =72,0 mm (S23)
v =72,0 mm (S23)
v =49,5 mm (S23)
v = 65,3 mm (S23)

=L/604
=L/640

=L /599
=1/2233

=L/187
=L/187
=L/273
=L/207

The user has to check whether the deflections are acceptable according to the project requirements
and to consider a precambering if necessary.

Natural frequencies

Load case / Combination

Mass assumed to be concentrated

Mass assumed to be distributed

G 2,85Hz 3,25Hz
G+0,1Q1 2,75Hz 3,14Hz
G+02Q1 2,66Hz 3,03Hz
G+03Q1 2,58Hz 2,94Hz
G+04Q1 2,51Hz 2,86Hz
G+0,5Q1 2,44Hz 2,78Hz

20/05/2018
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Parameters
General Parameters
Composite Beam
Cutting : Process ArcelorMittal Cellular Beam
End supports : Simply supported beam

Horizontal span length :

Total number of openings :
Diameter of the openings :

Spacing between openings center :
Web post width :

Web post slenderness :

End web posts widths :

Height of the cellular beam :

Mass of steel beam :

Mass of concrete slab :

Mass of the steel sheeting :

Total mass of the beam :

Total paint surface :

Paint surface (without upper face) :

Massiveness :
Massiveness (without upper face) :

Ratio of flanges area :

RatioH, / a, :
Opening slenderness :
Web slenderness :

Position of the beam

The studied beam is an intermediate beam.

Spacing of the beam

Width for the calculation of the surface loads supported by the beam :

on the left side :
on the right side :
Total width :

No slab opening near the beam

- to the adjacent left beam :
- to the adjacent rigth beam :

L=1450m

n=22

ay =500,0 mm

e =637,6 mm
w=e-ay=137,6 mm
a=ela;=1,275
Wegng,1 = 304,9 mm

H, = 850,0 mm

Wend,r = 304,9 mm

m = 2882 kg
m = 32450 kg
m =0kg

m = 35332 kg
S =37,47 m?
S'=3417m2

M = 102,06 m!
M' = 93,06 m"

(B tmax / (Of tmin = 1,00 < 4,50
H,/ 3y =1,70
B =a,/t,=27,78 <90,00

hy /t, = 41,44 < 124,0¢,, = 91,67

(Slab width = 9,000 m)

1,25< H,/a;<4,00

L, =9,000 m

L, =9,000 m i I I
Ly Ly

d, = 4,500 m

d, = 4,500 m

d, +d, =9,000 m

20/05/2018
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Lateral restraint

Concentrated lateral restraints :

x (m) Lateral restraints

1 0,0 Both flanges Origin section
2 1,450 Both flanges

3 2,900 Both flanges

4 4,350 Both flanges

5 5,800 Both flanges

6 7,250 Both flanges

7 8,700 Both flanges

8 10,15 Both flanges

9 11,60 Both flanges

10 13,05 Both flanges

11 14,50 Both flanges End section

20/05/2018
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Cross-section

Upper chord Lower chord
Base profile IPE V 600 IPE V 600
Grade S450 S450
h; (mm) 618,0 618,0
b; (mm) 228,0 228,0
t (mm) 28,0 28,0
t, (mm) 18,0 18,0
r. (mm) 24,0 24,0

20/05/2018
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Slab
Parameters Slab with profiled steel sheeting (ribs parallel to the beam)

Construction stage

Concrete

Profiled steel sheeting

Connectors

Total depth :

E =120,0 mm

No propping - verification of the steel beam in the construction phase

Class :
Density :
Shrinkage :
Properties :

Modular ratios :

Custom sheeting

C20/25

2400 kg/m?

300 x10°6

f= 20,00 MPa
fum= 2,210 MPa
Egn = 29962 MPa

Short term : Cg, = 7,01
Long term : Cg, = 21,03

Dimensions b, = 1350mm b, = 196,0 mm
e= 250,0 mm h= 48,5 mm
Profiled sheet without holes
CUSTOM

b1

TRW Nelson KB 7/8"-100

d=
fy=

22,0 mm
350 MPa

Connectors arrangement 1 zone of connection between the two ends :
One row of connectors every 200,0 mm
72 studs on the upper flange

100,0 mm
450 MPa

ch T
]

20/05/2018
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Load cases

Permanent loads (G)

Dead load : 23,90 kN/m
Arising from : Mass of the steel beam : 2882 kg
Width of the slab : 9,00 m
Density of concrete : 2400 kg/m?
Mass of the slab : 32450 kg
Total mass : 35332 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) g, (kN/m) X5 (M) g, (kN/m)
2 0,0 31,84 14,50 31,84 Normal
3 0,0 5,240 14,50 5,240 Normal
Reactions at supports : Leftend : Rpy = 442,13 kN
Rightend: Rg, =442,13kN
Live loads 1 (Q1)
Psi factor yo = 0,70
Distributed loads : Location Intensity Location Intensity Orientation
X4 (M) d4 (kN/m) X5 (M) g, (kN/m)
1 0,0 45,00 14,50 45,00 Normal
Reactions at supports : Leftend : Ray = 326,25 kN
Rightend: Rp, =326,25kN
Partial factors
Factors on the loads : Ye.sup = 1:350
Teint = 1,000
1Q =1,500
Factors on the resistance : wo = 1,000
'YM1 = 1 ,000
'YM2 = 1 ,250
YM,ﬁ = 1,000
W =1,250
ws = 1,000
Yo =1,500
YC,ﬁ = 1,000
20/05/2018 Software use conditions apply 6/16
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V3.15 Diplomova préce - Priviak 4.NP
Steel properties

Both chords

Steel S$450 JO
Reduction curve from EN 10025-2

Standard EN 10025-2 : 2004

Flange f, | f, (MPa) 430 | 550

Web f, | f, (MPa) 430 | 550

Cross-section f, | f, (MPa) 430 | 550

Cross-sectiong 0,739

Databases 2017-01

Load combinations

Ultimate Limit States Ul = 135G + 1,650Q1
= 135G + 1,056Q1
Serviceability Limit States S1= 1,00G + 1,00Q1
S2= 100G + 1,00Q1
S3= 1,00 G
S4= 1,00G + 0,70Q1
Fire Ultimate Limite States No combination
Construction Ultimate Limit States No combination

Construction Serviceability Limit States ~ No combination

20/05/2018 Software use conditions apply
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Plastic properties of the composite sections at opening sections

Steel resistance : Fg;oq = 7978 kN

Open. X LConcrete FSlab FConnec ZpNA MRd Nm,top Nm,bot NSIab
(m) (m) (kN) (kN) (mm) (kNm) (kN) (kN) (kN)

1 0,555 0,740 599,6 2412 440,6 3686 5683 -5924 2412
2 1,193 1,590 1288 518,3 458,5 3826 5406 -5924 518,3
3 1,830 2,440 1977 795,4 726,4 3279 3194 -3989 795,4
4 2,468 3,290 2666 1073 744,3 3340 2917 -3989 1073
5 3,105 3,625 2937 1350 762,2 3393 2640 -3989 1350
6 3,743 3,625 2937 1627 780,1 3438 2362 -3989 1627
7 4,381 3,625 2937 1904 798,0 3476 2085 -3989 1904
8 5,018 3,625 2937 2181 8131 3508 1808 -3989 2181
9 5,656 3,625 2937 2458 8214 3535 1631 -3989 2458
10 6,294 3,625 2937 2735 823,3 3558 1254 -3989 2735
11 6,931 3,625 2937 3012 824,3 3574 1052 -3989 2937
12 7,569 3,625 2937 3012 824,3 3574 1052 -3989 2937
13 8,206 3,625 2937 2735 823,3 3558 1254 -3989 2735
14 8,844 3,625 2937 2458 821,4 3535 15631 -3989 2458
15 9,482 3,625 2937 2181 8131 3508 1808 -3989 2181
16 10,12 3,625 2937 1904 798,0 3476 2085 -3989 1904
17 10,76 3,625 2937 1627 780,1 3438 2362 -3989 1627
18 11,39 3,625 2937 1350 762,2 3393 2640 -3989 1350
19 12,03 3,290 2666 1073 7443 3340 2017 -3989 1073
20 12,67 2,440 1977 795,4 726,4 3279 3194 -3989 795,4
21 13,31 1,590 1288 518,3 458,5 3826 5406 -5924 518,3
22 13,95 0,740 599,6 241,2 440,6 3686 5683 -5924 2412

Note : The location of the Plastic Neutral Axis is indicated from the bottom of the section

20/05/2018
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INTERNAL FORCES AND MOMENTS

Under elementary load cases

Permanent loads (G)

Reactions at supports :

Maximum moment :

Maximum shear force :

Live loads 1 (Q1)

Reactions at supports :

Maximum moment :

Maximum shear force :

Self weight (g)

Reactions at supports :

Maximum moment :

Maximum shear force :

Leftend : Ray = 442,13 kN
Rightend: Rg, =442,13kN

Mysax= 1603 kNm in section no 24
Viax= -442,1 kN in section no 1

Leftend:  R,, =326,25kN
Rightend:  Rg, =326,25kN

Mysax= 1183 kNm in section no 24
Viax= -326,3 kN in section no 1

Left end : Ray = 173,30 kN
Rightend: Rg, =173,30 kN

Mpiax= 628,2 KNm in section no 24
Viax= -173.3 kN in section no 1

20/05/2018
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Under ULS Combinations (Composite stage)

U1=135G+ 1,50 Q1

Reactions at supports :

Maximum moment :

Maximum shear force :

U2=135G + 1,05 Q1

Reactions at supports :

Maximum moment :

Maximum shear force :

Leftend : Ray = 1086,25 kN
Rightend: Rg, =1086,25 kN

Myiax= 3938 kNm in section no 24
Viax= -1086 kN in section no 1

Leftend : Ray = 939,44 kN
Rightend: Rg, =939,44 kN

Myjax= 3405 kNm in section no 24
Viax= -939,4 kN in section no 1

20/05/2018

Software use conditions apply
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ULTIMATE LIMIT STATES - COMPOSITE ACTION STAGE

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

Degree of connection

Minimal degree of connection = 0,740

Most unfavorable degree of connection (Comb. U1): = 1,07 > 0,740 Satisfactory

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings
Resistance to bending moment (Open. no 3 - Comb. U1) : ', max = 0,241 <ilt WS
Resistance to normal force (Open. no 12 - Comb. U1) : T'N max = 0,885 <1 S
Resistance to shear force (Open. no 9 - Comb. U1) : TV max = 0,744 <1 §
Resistance to M+N interaction (Open. no 12 - Comb. U1) : IMNmax = 0885 <t §
Resistance to N+V interaction (Open. no 12 - Comb. U1) : Invmax = 0885 <1 S
Resistance to M+V interaction (Open. no 3 - Comb. U1) : Tvmax = 0242 <1 S
Resistance to M+N+V interaction (Open. no 12 - Comb. U1) : TNV max = 0,885 <1 S

Web checkings
According to web slenderness, shear buckling check not required  (h,, /t, <72¢ /n)

Posts checkings
Resistance to shear (Post no 3 - Comb. U1) : Tvhmax = 0,884 <p I gS
Resistance to buckling Tb,max = 0,000 <1 S
Minimum throat thickness (Post no 3 - Comb. U1) : anin = 7,77 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 15,54 mm

Gross sections checkings
Resistance to bending (Post no 11 - Comb. U1) : Tmgmax = 0,824 (Classe 1) <1 S
Resistance to shear (Left end - Comb. U1) : Tygmax = 0,263 <r{its 'S

20/05/2018 Software use conditions apply 11/16
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Transverse reinforcement

Design of transverse reinforcement for the longitudinal shear
According to EN 1994-1-1 § 6.6.6.1 and EN 1992-1-1 § 6.2.4

Synthesis

Criterion for the compression of concrete
T = 0,995
Obtained for :9 =27°

Minimal reinforcement = 0,51 cm?/m
according to clause 9.2.2 (5) of EN 1992-1-1

Required reinforcement according to calculations:
Aglse = 2,48 cm?/m

Assumptions

Transverse reinforcement is assumed to be uniform along the length of the beam.
Calculation according to the reinforcement configuration displayed above.

Any other configuration requires a specific calculation.

<1

20/05/2018
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Detailed check - Concrete criterion

Combination U1

Range [0; 7,250 m] (Maximal bending moment)
Shear length AX = 6,931 m (Full connection)
Shear surface a-a
Shear surface length hy = 71,50 mm
Change of normal force in the slab AFy = 1469 kN
Longitudinal shear stress VEq = 2,964 MPa
Resistance of concrete to compression fox = 20,00 MPa
Yo = 1,50
fq = 13,33 MPa
Orientation of the struts 0 = 27,00°
Stress reduction factor v = 0,55 According to Eq 6.6N of EN 1992-1-1
Shear resistance of concrete VRd = v fy sing; cosp; fy,
VR4 = 2,977 MPa
Criterion e = Vgq/Vgq = 0,995

\

Detailed calculations - Transverse rebars

Combination U1

Shear surface a-a
Range [0; 7,250 m] (Maximal bending moment)
Shear length AX = 6,931 m (Full connection)
Change of normal force in the slab AFy4 = 1469 kN
Longitudinal shear stress VEq = 2,964 MPa
Orientation of the struts O = 27,00°
Force in the tie Frieea = 415.9 kN/m
Reinforcement's steel fs = 500,0 MPa
Ys = 1,15
Required reinforcement AJss = 2,48 cnm?/m

20/05/2018 Software use conditions apply 13/16
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ULTIMATE LIMIT STATES - CONSTRUCTION STAGE

No combination defined for the construction stage

20/05/2018
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SERVICEABILITY LIMIT STATES (SLS)

Deflections

v : Maximum vertical deflection of the beam

Under elementary load cases

Permanent loads except self weight (G*) :

Self weight (steel beam under pouring of concrete) :
Note: the concrete is assumed to have a constant depth

Live loads 1 (Q1) :
Deflection due to shrinkage of concrete (S) :

Under SLS Combinations (composite stage)

S1=1,00G+1,00Q1+S:
S2=100G+1,00Q1+S:
S3=100G+S:

S4=100G+0,70Q1 +S:

v = 25,88 mm (S24) =L /560
v =2562 mm =L /566
v = 26,23 mm (S24) =L/553
v=7,16 mm =L/2026

(M = 273,2 kNm)

v = 84,9 mm (S24) =L/171
v = 84,9 mm (S24) =L/171
v = 58,7 mm (S24) =L/247
v =77,0 mm (S24) =L/188

The user has to check whether the deflections are acceptable according to the project requirements

and to consider a precambering if necessary.

Natural frequencies
Load case / Combination Mass assumed to be concentrated Mass assumed to be distributed
G 2,65Hz 3,02Hz
G+0,1Q1 2,56Hz 2,91Hz
G+0,2Q1 2,47Hz 2,82Hz
G+0,3Q1 2,40Hz 2,73Hz
G+0,4Q1 2,33Hz 2,65Hz
G+0,5Q1 2,27Hz 2,58Hz

20/05/2018 Software use conditions apply
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Company
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V3.15 Diplomova prace - Stresni vaznik

Parameters

General Parameters

Non composite Beam

Configuration :
Cutting :

End supports :

Horizontal span length :

Total number of openings :
Diameter of the openings :
Spacing between openings center :
Web post width :

Web post slenderness :

End web posts widths :

Height of the cellular beam :

Mass :
Total paint surface :
Paint surface (without upper face) :

Massiveness :
Massiveness (without upper face) :

Ratio of flanges area :
RatioH, / & :

Opening slenderness :
Web slenderness :

Position of the beam

The studied beam is an intermediate beam.

Spacing of the beam

Width for the calculation of the surface loads supported by the beam :

on the left side :
on the right side :
Total width :

- to the adjacent left beam :
- to the adjacent rigth beam :

Straight beam with constant height
Process ArcelorMittal Cellular Beam

Simply supported beam

L=19,50m

n=30

ag = 500,0 mm

e =637,6 mm
w=e-a;=137,6 mm
a=elay=1275
Weng = 254,4 mm

H; =850,0 mm

Weng,r = 254,4 mm

m = 3552 kg
S =41,36 m?
S'=36,91 m?

M= 91,41 m1
M’ = 81,58 m*

(0 tmax / (f tmin = 1,00 < 4,50
H, /3y = 1,70
B =a, /1, = 27,78 < 90,00

h, /t, = 41,44 < 124,0¢, = 102,3

1,25 < H,/a, < 4,00

L, =14,50 m

L,=13,50m I l I
Ly Ly

d, =7,250 m

d, =6,750 m

dy +d,=14,00m

20/05/2018
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Lateral restraint
Concentrated lateral restraints : x (m) Lateral restraints

1 0,0 Both flanges Origin section
2 1,500 Both flanges

3 3,000 Both flanges

4 4,500 Both flanges

5 6,000 Both flanges

6 7,500 Both flanges

7 9,000 Both flanges

8 10,50 Both flanges

9 12,00 Both flanges

10 13,50 Both flanges

11 15,00 Both flanges

12 16,50 Both flanges

13 18,00 Both flanges

14 19,50 Both flanges End section

20/05/2018 Software use conditions apply 3/11
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Cross-section

Upper chord Lower chord
Base profile IPE V 600 IPE V 600
Grade S355 S355
h, (mm) 618,0 618,0
b; (mm) 228,0 228,0
t; (mm) 28,0 28,0
t, (mm) 18,0 18,0
r. (mm) 24,0 240

20/05/2018
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Load cases

Permanent loads (G)

Dead load : 1,79 kN/m
Arising from : Mass of the steel beam : 3552 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) q, (kN/m) X, (M) g, (kN/m)
2 0,0 24,37 19,50 24,37 Vertical
3 0,0 2,800 19,50 2,800 Normal
Reactions at supports : Leftend : Ray =282,37 kN
Rightend: Rg, =282,37 kN
Live loads 1 (Q1)
Psi factor yo = 0,70
Distributed loads : Location Intensity Location Intensity | Orientation
X, (m) g4 (kN/m) X, (M) g, (kN/m)
il 0,0 7,840 19,50 7,840 Normal
Reactions at supports : Leftend: Rpy = 76,44 kN
Rightend: Rg, =76,44 kN
Live loads 2 (Q2)
Psi factor wo = 0,70
Distributed loads : Location Intensity Location Intensity Orientation
x (M | g (&Nm) | x(m | g, (kKNm)
1 0,0 -7,910 19,50 -7,910 Normal
Reactions at supports : Leftend: Ray =-77,12kN
Rightend: Rp,=-77,12kN
Partial factors
Factors on the loads : Yesup = 1,350
Yeint = 1,000
1Q =1,500
Factors on the resistance : mo = 1,000
‘YM1 = 1,000
mwe =1.250
YM,ﬁ = 1,000
20/05/2018 Software use conditions apply 5/11




AC B + Tomas Krabek
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Steel properties
Both chords
Steel S355 M/ML
Reduction curve from EN 10025-4
Standard EN 10025-4 : 2004

Flange f, | f, (MPa) 345|470

Web f, | f, (MPa) 3451470

Cross-section f, | f, (MPa) 345|470

Cross-sectiong 0,825

Databases 2017-01

Load combinations

Ultimate Limit States

Serviceability Limit States

Fire Ultimate Limite States

S1=
S2=
S3=
S4 =

1,35G + 1,50Q1

135G + 1,06Q1
1,00G + 1,00Q1
1,00G + 1,00Q1
100G + 1,00Q2
1,00G + 0,70Q1

No combination

1,05 Q2
1,50 Q2

0,70 Q2

1,00 Q2

20/05/2018
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INTERNAL FORCES AND MOMENTS

Under elementary load cases

Permanent loads (G)

Reactions at supports :

Maximum moment :

Maximum shear force :

Live loads 1 (Q1)

Reactions at supports :

Maximum moment :

Maximum shear force :

Live loads 2 (Q2)

Reactions at supports :

Maximum moment :

Maximum shear force :

Left end : Ray, =282,37 kN
Rightend: Rg, =282,37 kN

Myax= 1377 kNm in section no 32
Viax= -282,4 kN in section no 1

Leftend : Rpy = 76,44 kN
Rightend: Rg, =76,44 kN

Myax= 372,6 kNm in section no 32
Viax= -76,44 kN in section no 1

Left end : Ray =-77,12kN
Rightend: Rg,=-77,12kN

Mjpax= -376,0 kNm in section no 32
Viax= 77,12 kN in section no 1

20/05/2018
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Under ULS Combinations

U1=135G + 1,50 Q1 + 1,05 Q2

Reactions at supports :

Maximum moment :
Maximum shear force :

U2=135G+ 1,05 Q1+ 1,50 Q2

Reactions at supports :

Maximum moment :
Maximum shear force :

Leftend : Ray = 414,88 kN
Rightend: Rp, =414,88 kN

Myiax= 2023 kNm in section no 32
Viax= -414,9 kN in section no 1

Leftend : Rpy = 345,78 kN
Rightend: Rp, =345,78 kN

Myax= 1686 kNm in section no 32
Viax= -345,8 kN in section no 1

20/05/2018
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ULTIMATE LIMIT STATES (ULS)

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 2 - Comb. U1) : Igimex = 0,263 <1 S
Resistance to normal force (Open. no 13 - Comb. U1) : BNImax = 0,798 <1 S
Resistance to shear force (Open. no 13 - Comb. U1) : RV = 0,628 <1 S
Resistance to M+N interaction (Open. no 13 - Comb. U1) : IvNmax = 0816 <1 S
Resistance to N+V interaction (Open. no 13 - Comb. U1) : INnvmax = 0,798 <1 S
Resistance to M+V interaction (Open. no 2 - Comb. U1) : Imvmax = 0,263 <1 S
Resistance to M+N+V interaction (Open. no 13 - Comb. U1) : Imnvmax = 0,816 <1 S
Web checkings
According to web slenderness, shear buckling check not required  (h,, / t, < 72¢ /n))
Posts checkings
Resistance to shear (Post no 28 - Comb. U1) : I'vhmax = 0,591 SIS
Resistance to buckling (Post no 2 - Comb. U1) : b max = 0,593 <l S
Minimum throat thickness (Post no 2 - Comb. U1) : anin = 4,39 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 8,79 mm
Gross sections checkings
Resistance to bending (Post no 15 - Comb. U1) : TMg,max = 0,708 (Classe 1) <1 S
Resistance to shear (Left end - Comb. U1) : Tvg,max = 0,125 <1 S
Other checkings
Resistance to lateral torsional buckling FLT max = 0,864 <1 S
20/05/2018 Software use conditions apply 9/11
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SERVICEABILITY LIMIT STATES (SLS)

Deflections

v : Maximum vertical deflection of the beam

Under elementary load cases

Permanent loads (G) : v =94,98 mm (S31) =L/205
Live loads 1 (Q1) : v =25,71 mm (S31) =L/758
Live loads 2 (Q2) : v =-2594 mm (S31) =L/752

Under SLS Combinations

S$1=1,00G+1,00Q1: v =121 mm (S31) =L/162
§2=1,00G+1,00Q1+0,70Q2: v =103 mm (S31) =L/190
S3=1,00G+1,00Q2: v =69,0 mm (S31) =1/282
S4=1,00G+0,70Q1 +1,00 Q2: v =87,0 mm (S31) =L/224

The user has to check whether the deflections are acceptable according to the project requirements
and to consider a precambering if necessary.

Natural frequencies
Load case / Combination Mass assumed to be concentrated Mass assumed to be distributed
G 1,62Hz 1,85Hz
G+0,1Q1 1,60Hz 1,82Hz
G+02Q1 1,68Hz 1,80Hz
G+03Q1 1,66Hz 1,78Hz
G+04Q1 1,54Hz 1,75Hz
G+0,5Q1 1,562Hz 1,73Hz

20/05/2018 Software use conditions apply 10/11




3.4. Navrh a posouzeni sloupti

3.4.1. Sloup - E4

Celkové osova sila ve sloupu:

- spocitano pomoci programu Scia Engineer 2017

Negg= 227000 kN

Navrh:

Profi.  HEB300  Ocel: S355 f,
A= 14908 mm’ l,= 2,517E+08
b= 300 mm W, = 1,678E+06
h= 300 mm Wpiy= 1,869E+06
ty2= 11 mm iy= 1299
t= 19 mm d= 208

r= 27 mm l,= 1,688E+12
YmMo= 10 Ym = 1,0

Posouzeni na rovinny vzpér:

Vzpérné délky:
Ley= 4000 m
Le,= 4000 m

Pruzna kriticka sila:

n?E-1, 32599218
Ncr,y = LZ— =
n°E -1,
cry = W = 11 092,156
Pomérna Stihlost:
A= Ao o0
Ncr,y
A-
A, = fy = 0,691

KN

KN

355 Mpa

mm4

l,=

8,563E+07

3
mm~ W,= 5709E+05

mm° W

pl,z:

mm I, =
mm G=
mm® .=
Tmz2 =

8,701E+05
75,79
117,026
1850454,094
1

mm4

mm?®

mm3

mm
kg/m

mm?*



Soucinitel vzpérnosti

- pro vyboceni k ose y kiivka vzpérnosti b a= 034
1
Xy =——————== 0,925
o+ [02-7
$=05-[1+a-(1,—-02)+2%] = 0,616
- pro vyboceni k ose z kiivka vzpérnosti C a= 049
! 0,730
X == ,
KRR
¢=05-[1+a-(1,—0,2)+ %] = 0,859
Vzpérna tlakova unosnost:
Npra = Xmin A fy = 0,616*14908*355 = 3258,27 kN
N
Ed _ _2270,00 = 0697 < 1
Np Rd 3 258,27

Prufez vyhovuje na rovinny vzpér

Posouzeni na prostorovy vzpér:
Kriticka sila

iZ=iz+ij= 2262475 mm

1 n?-E-1I,
Ny == G-It+L2— = 16 288,40 kN

cr,T

Pomérna stihlost:

A-
2= Ay g7
NCT'

Souginitel vzpérnosti a= 049
! 1,341
Xr=—"F—=—== ,
RN
¢=05-[1+a-(Ar—02)+13] = 0,591
Vzpérna tlakova unosnost:
Npra = Xmin A+ fy = 1,341*14908*355 = 7099,49 kN
N
Ed _ 2 270,00 - 0320 < 1
Np Rd 7 099,49

Prufez vyhovuje na prostorovy vzpér




3.4.2. Sloup - 1.NP

- vlozeny sloup pro podporu ochozu u komunikaéniho jadra

Celkové osova sila ve sloupu:

- spocitano pomoci programu Scia Engineer 2017
Ngg= 746,78 kN
Navrh:

Profi.  HEB 140  Ocel: S235 f,= 235 Mpa

2 4

A= 4296 mm l,= 1,509E+07 mm’  I,= 5497E+06 mm
b= 140 mm W, = 2,156E+05 mm° W, = 7,852E+04 mm’
h= 140 mm  W,,= 2454E+05 mm° W, ,= 1,198E+05 mm’
ty,= 7 mm Iy = 59,3 mm i,= 3577 mm
t= 12 mm d= 92 mm G= 33,721 kg/m

r= 12 mm I,= 2,248E+10 mm®  |,= 200589,25 mm®
Ymo= 1,0 M1 = 1,0 ™= 1

Posouzeni na rovinny vzpér:

Vzpérné délky:
Ley= 4000 m
Le,= 4000 m

Pruzna kriticka sila:

m?E - I, 1955034 kN
Ncr,y = LZ— =
2 cr,y
E-I
Nypy=-o- 2= 712029 kN
Lcr,y
Pomérna Stihlost:
A-
A, = fy = 0,719
Ncr,y




Soucinitel vzpérnosti

- pro vyboceni k ose y kiivka vzpérnosti b a= 034
1
Xy =——————== 0,773
o+ [02-7
$=05-[1+a-(1,—-02)+2%] = 0,846
- pro vyboceni k ose z kiivka vzpérnosti C a= 049
! 0,438
X e — ,
KRR
¢=05-[1+a-(1,—0,2)+ %] = 1,452
Vzpérna tlakova unosnost:
Npra = Xmin A fy = 0,846*4296*235 = 854,34 kN
N
Ed _ 746,78 - 0874 < 1
Np Rd 854,34
Pritez vyhovuje na rovinny vzpér
Posouzeni na prostorovy vzpér:
Kriticka sila
iZ=iz+ij= 479302 mm
1 n?-E-1I,
Nyp =5 |G- It +———| = 3997,40 kN
lp Lerr
Pomérna stihlost:
A-
Ar = Iy = 0,503
NCT'
Souginitel vzpérnosti a= 049
1
Xr=—"— F/——7= 1,174
L e+Ve -
¢=05-[1+a-(Ar—02)+13] = 0,574
Vzpérna tlakova unosnost:
Npra = Xmin A fy = 1,174*4296*235 = 118517 kN
N
Ed _ 746,78 - 0630 < 1
Np Rd 1185,17

Prufez vyhovuje na prostorovy vzpér




3.5. Prihradova konstrukce

Schéma konstrukce

1 2 3 4

7

8

"}T_"'_"I"_'_'__7?_\'_'"" |_'_'"_'/_/7i“_?'""'_'j
s \\\_\ /5 N \§_
L 2N | 20N | AN\ |
-/a\:/:\:/%\
L/ N\ // i \ I I N\
| UA | K | X
2500 | 2500 k 2500 i 2500 2500 L 2500 |
| 20000
Posouzeni prut
Ocel: S235 f,= 235 Mpa a= 049
235 - ktivka vzpérné pevnosti ¢
A= 939 A, =939 |[—
fy
Vnitini sily
- spocitano pomoci programu Scia Engineer 2017
/__/" ___."‘I‘ by /\ .
,« .-"'-.\‘ < N
N e
R T :
Profil 1 - spodni pas
Profil:  180x100x10
h= 180 mm ly=" 63,308 mm l,= 20400 000,00 mm*
b= 100 mm ;= 39321 mm l,= 7870000 mm’
t= 100 mm A= 5090 mm’
Profil 2 - diagonala
Profil:  180x100x10
. 4
h= 180 mm ly = 63,3076 mm ly= 20400000 mMm
. 4
b= 100 mm I = 39,3214 mm I,= 7870000 mMm
t= 100 mm A= 5090 mm’
Profil 3 - svisly prut
Profil:  180x100x10
. 4
h= 180 mm ly = 63,3076 mm Iy= 20400000 mMm
. 4
b= 100 mm I; = 39,3214 mm I,= 7870000 mMm
t= 100 mm A= 5090 mm’

3z



Profil 4 - horni pas
Profil:  180x100x10

h= 180 mm iy= 63,308 mm
b= 100 mm i2= 39321 mm
t= 100 mm A= 5090 mm’

TaZené pruty

ly

I,

20 400 000,00 mm*

7870000 mm

4

Prut| Nedgiaky [Profil] Nira [ Nea/ Nero Vzorce pouZité v tabulce
kN kN Nipa =A- fy
2| 395,75 | 4 [1196,15| 0,331 (<10
3| 406,7 4 11196,15( 0,340 |<1,0
4| 11094 | 4 [1196,15| 0,927 (<10
5| 1080,44 | 4 |1196,15| 0,903 [<1,0
6| 282,37 | 4 |1196,15| 0,236 [<1,0
71 2696 | 4 [1196,15] 0,225 (<10
18| 2274 2 11196,15( 0,190 |<1,0
22| 553,38 | 2 [1196,15| 0,463 (<10
28| 518,66 [ 2 |1196,15( 0,434 |[<1,0
- vnitini sily spoc¢itany programu Scia Engineer 2017
Tlacené pruty
Prut| Neqaq [Profil L L A Nrel o | x Nprd  [Nea/ Noro
kN mm mm kN
20 | 376,79 | 2 3905 3905 61,68 0,657 |0,83[0,751[ 898,51 | 0,419 |<1,0
24| 516,53 | 2 3905 3905 61,68 0,657 |0,83[0,751[ 898,51 | 0,575 |<1,0
26 | 688,32 | 2 3905 3905 61,68 0,657 |0,83[0,751[ 898,51 | 0,766 |<1,0
30| 346,35 | 2 3905 3905 61,68 0,657 |0,83[0,751[ 898,51 | 0,385 |<1,0
11| 734,18 | 4 2500 2500 39,49 0,421 |o0,64|0,886( 1 060,26 | 0,692 |<1,0
12 | 767,67 | 4 2500 2500 39,49 0,421 |o0,64|0,886( 1 060,26 | 0,724 |<1,0
13| 616,81 | 4 2500 2500 39,49 0,421 |o0,64|0,886( 1 060,26| 0,582 |<1,0
14 | 604,29 | 4 2500 2500 39,49 0,421 |o0,64|0,886( 1 060,26 | 0,570 |<1,0
- vnitini sily spocitany programu Scia Engineer 2017
V/zorce pouZzité v tabulce
- Stihlost - pomérna $tihlost
/1=L—;r Arel:% Nypa=x-"4-fy
- soucinitel vzpérnosti
1

Xy =— F7—
’ P+ [p2 -2

$=05-[1+a-(1,—02)+2%]




m= 2
1
7200

3.6. ZtuZujici ram

Schéma konstrukce

L,= 135 m
hs| = 8 m
\PE Coo
§
g IPE 600 s T g
5 &
5 0
L 13500 L
Zatizeni
o= 1,224 KN/m
Ok= 5,307 kN/m
k= 7,5 KkN/m
Imperfekce
2
ay = NG = 0,7071 2/3<a,<1

ay, = /0,5-(1+$)= 0,866

Natoceni sloupt
0=06, a, ap,= 00031
Vypocet ekvivalentni vodorovné sily
Hgx = (go + gi) - L - 0 =(1,224+5,307)*13,5*0,00306 = 0,27 kN
Hyp =qy-L-6= 75%13,5%0,00306 = 0,31 kN
Klasifikace ramu
- pokud plati nasledujici vyraz, mizeme provést analyzu podle teorie L.tadu
Ner

- Ngq
o, - Stanoveno pomoci programu Scia Engineer 2017

Acr >1

Kombinace ¢.1

(9o + Gost) - 76 “+* (Quil + quiE) - 7@ “+“ Qs o Yo 4+ Hgx 6 “+“Hax- 7o ¢o

Kombinace ¢.2

(go + Gost)k - 76 “+" Qs 7 “+“ (Quikl + QuiE) o Yo “+ " Hgk 76 “+"Hgx  a



Gy = 14,86

ae = 10,86 Je mozné provést analyzu dle teorie I.fadu

Posouzeni:

Mezni stav pouZzitelnosti

w;=  1mm - prihyb od vlastni tihy
wW,= 6 mm - prihyb od stalého zatizeni
w3= 8,0 mm - prihyb od uzitné zatizeni

Wy =W TW, +W; = 13+56+48 = 149 mm

L 13500 _
S1im = /0- 250 = 54 mm

Wee= 149 mm < Ojim= 54 mm

Mezni stav anosnosti
Posouzeni sloupu ramu

Profil: ~ HEB 360 Ocel: S 450 f, = 450 Mpa

A= 18063 mm’ l,= 4,319E+08 mm*  I,= 1,014E+08 mm’
b= 300 mm W,= 2,400E+06 mm’ W,= 6,761E+05 mm’
h= 360 mm  W,,= 2,683E+06 mm’ W, ,= 1,032E+06 mm’
t,= 125 mm Iy = 154,6 mm i,= 74,93 mm
tt= 225 mm

r= 27 mm l,= 2,883E+12 mm°®  |,= 2924527,96 mm*
o= 1.0 Y 1,0 M= 1

Posouzeni na ohyb a tlak s vlivem stability
Vstupni hodnoty
L,= 4000 mm B, = 1 ‘ - . e S
L,= 4000 mm p,= 1 I = | I
Ley= 4000 mm 4 "
Ly,= 4000 mm  Leri = Bil

Vnitrni sily

Neg= 2329 KN
Megy = 486,19 kNm
MEd,Z: 0 kNm

Stihlost

>
N
1
a1
w
w
o]
TH| W
>
[N
I
(2]
~
©



Ci0= 1,77
C;11= 1,85
ky=1,0
k= 1,0
k,= 0,5
ar=0,3

pomérnd Stihlost

— - A
Ay = 0,381 A=
A1, = 0,787
soucinitele vzpérnosti
- pro vyboceni k ose Y kiivka vzpérnosti b a= 034

1

Xy =— 77—
¢+ /qbz—ﬂﬁ

= 0,933

¢=05-[1+a-(1,—02)+22] = 0,6035

- pro vybocenti k ose z kiivka vzp&rnosti ¢ a= 049

= 0,670

1
SRR

¢=05-[1+a-(4,—02)+4;]= 0,953

xy = 0,933
;= 0,670
Klopeni

Vypocet kritického momentu

Parametr krouceni
Kwt — 1,256
L= 1,87
Kriticky moment
Her — 3,00

Pruzny kriticky moment
M = 5296,5 kNm

Pomérna stihlost

Air = 0,477

Soucinitel klopeni

®.;= 0,661

Soucinitel klopeni

vr= 0,677

_m |Ely
we =31 |G,

€1 =Ci0+ (C1,1 - Cl,o)Kwt

€1
Uer = k_ 1+ K&vt
z

nJELGI,

M¢r = ler I




Interakéni soucinitele

Soucinitele ekvivalentniho konstantniho momentu:

Cy= 0,9 Ngc = 8128,5 kN Npie = A- fy
Cr= 06 Mgy = 12073 kNm  Mriy = Wpiy - fy
sz = 014 MRKZ = 464,62 kNm MRk,Z = plz * f_’y
_ NEa
Cmy( 1+ (A, —0,2
Kyi= 0,950 y( (y )Xym)
. Y
Kyo= 1,121 kyy = min Nea \
Cm <1 +0,8 )
y NRrk
Xy Yur
k= 0,950
k= 0,340 yz = 0,6kz
'1 0,11, Ngg |
Ky:= 0,904 (emer = 0.25) 5 Vi
ks, =min{t yMl:
Kyo= 0,878 - 0,1 Nga
(Cmer — 0;25))( Ngi
(L ZYm1!
k= 0878
K,1= 0,566 7 Nea
: , cmz [ 1+ (21, —0,6) N
Kp,= 0,639 2y
kZZ = min- N M1
Ed
Cimz (1 + 14— k)
— Rk
k,,= 0,566 \ S

Podminky spolehlivosti

Ngq 4 Mgq,y <1
XyNee ~ > Xur Mpiey ~
Ym1 Ym1

0872 < 1 VYHOVUJE 6.61

N M
Ed + 2 Ed,y <1
XzNgrk Xir Mg,y
Ym1 Ym1

0829 < 1 VYHOVUJE 6.62



Posouzeni pricle ramu

Profil: IPE 600 Ocel: S 235 f, = 235 Mpa

? l,= 9,208E+08 mm*

3

A= 15598 mm

b= 220 mm W, = 3,069E+06 mm° W,= 3,079E+05
h= 600 mm W,,= 3512E+06 mm’ W, ,= 4,856E+05
ty,2= 12 mm iy=" 2430 mm I,= 46,60
t= 19 mm

r= 24 mm I,= 2,846E+12 mm°®  |,= 1654E+06
Ymo= 1,0 Tm1 = 1,0 M= 1

Vstupni udaje

|,= 3,387E+07

Ngg= 69,67 KN Ley= 14500 mm
Mgg= 486,19 kNm Ly,= 1450 mm
Klopeni
L t= 3625 mm - pti¢né podepteni spodni pasnice
Stihlost
Lcr,i
Ay = 14500  _ 59,68 A = 7
243,0 '
A, = 1450 _ 31,12
46,6
1, =939 235
YTl v = 939
pomérnd Stihlost
_ - _
1,=—28_ - 0636 A= o
93,9 !
7% Iy _ o331
Z m.E
soucinitele vzpérnosti
- pro vyboceni k ose y kiivka vzpérnosti a a= 021

= 0,876

1
oy = ——
’ ¢+ /¢>2—/1§

¢=05-[1+a-(2,—02)+22] = 0,748

mm?*

mm?®

mm?®

mm

mm



Cio0= 2,05
Cl,l = 2,21

k,= 1,0
k;=10
K,=0,5

M, = 94,8

- pro vybodent k ose z kiivka vzp&rnosti b a= 034

= 0,953

1
Yooz

$p=05-[1+a-(1,—0,2)+22]= 0577

xy= 0876

Xz = 0,953

Klopeni
M

Pp=—= _948 0,195
Mh 486,19

Vypocet kritického momentu

Parametr krouceni n |El,

Kyt = — |—=——
Kyt = 1,830 Y kL | GI
cp= 221

€1 =Ci0+ (C1,1 - Cl,o)Kwt
Kriticky moment

1
ner = 461 Her = 7= |1+ 1
zZ
Pruzny kriticky moment
JELGI
Mcr = 3899,7 kNm MCT = HCT%
Pomeérnda stihlost _ w.
1= X = pl,yfy
tr = 0,460 My

Soucinitel klopeni

q)LT = 0,606 ¢LT = 0,5[1 + (ZLT(/TLT - 0,2) + Z%T]

Soucinitel klopeni 1

yr= 0732 L
bur+ | — Air

Interakéni soucinitele

Soucinitele ekvivalentniho konstantniho momentu:

Mp, = -486,2 kNm Mn,= -2234 kNm
M= 219,46 kNm

M .
ahzﬁhz 4862 _ 2,215
s 219,46
M -
¢:£: 2234 = 0460 > 0

Mni 4862



Cmy = 0,95 + 0,05 -

ap =0,95+0,05*(-2,22) = 0,839

Cmy = 0,839 Ngx = 3665,6 kN Np =A-f,
Cor= 05 Mgy = 82541 KNm  Mricy = Wy - fy
Cmz = 0,4 I\/IRk,z = 114,13 kNm MRk,Z = Wpiz - fy
( = Ngg
c 1+(A,—0,2
Kyi= 0,847 my( Gy )Xy m)
. Y
Ky2= 0,839 kyy = min Neg \
Cmy (1 +0,8 NRk)
XY Yot
ky = 0,839
ky, = 0,240 kyz = 0,6kz,
'1 0,11, Ngg |
B - N
kzy,l = 0,997 (CmLT 0,25) Xzy_Rk
k,y =min{t M1
Kyo= 0,992 . 0,1 Ngq4
(CmLr — 0;25))( M
(L ZYm1!
K, = 0,992
Kzzy = 0,401 Cmz [ 1+ (22, - 0,6) al:
mz A ) NRk
Kz.o= 0,411 2V
k,, = min < N M1
Ed
Cmz (1 + 1,4 NRk)
kzz = 0,401 \ Zm
Podminky spolehlivosti
N M
Ed Ed,y <1
XyNere Y Xur Meiy
Ym1 Ym1
0697 < 1 VYHOVUJE (6.61)
Ngq Mgq,y
XzNee 2 Xir Mgy
Ym1 Ym1
0818 < 1 VYHOVUJE (6.62)



3.7. R&movy roh

Navrh
Sloup
Profil:  HEB 360 Ocel: S 355 f,= 355 Mpa
A= 18063 mm’ t,= 125 mm A, =
b= 300 mm tt= 225 mm
h= 360 mm d= 261 mm
Pricle
Profil: IPE 600 Ocel: S 450 f,= 450 Mpa
A= 15508 mm’ t,= 12 mm
b= 220 mm t= 19 mm
h= 600 mm d= 514 mm
_ 3
Wpl,y_ 3512 399,76 mm
Navrh svard
Sténa B,= 08 f,= 360 Mpa Ym2= 1,25
tw fy ﬁw'yMZ
Ays = —|——]" =
w,S 2 <VMO> f_u 6,6 mm
V2
Oy s = 7 mm
Pésnice
tr [ fy Bw * Ym2
Ayp == — — | = 10,45 mm
WP 2<VM0> f_u
V2
Oyp= 11  mm
Unosnost T-priifezu - ¢elni deska
= 40 mm e= 40 mm = 20 mm
Unosnost fad $roubtl v tahu
d= 30 mm A= 707 mm? f,= 800
dy= 33 mm A= 561 mm’ Yvp= 1,25
09-A-
Ft,Rd=—Sf“”= 323,136 kN

Ym2

2

6060 mm

Ymo= 10

MPa

22,5 mm



Zpusob porusenti

1) Plasticky mechanismus ( 4 plastické klouby) ﬂ
4M 1,1,Rd fl\)?‘—\
Ft,a,Rd = —in kF" = J
2) Plasticky mechanismus - paéeni ’J
A
F _ 2My 2 ra + NEF g - L -~ 1
t,b,Rd m+n Q] Q)

3) Posruseni Sroubi v tahu

Ficra = XFRa M

1. Fada Sroubu

c,=08- aw,p\/f 12,45

mz = 40,5 - Cl = 28,055
c, =08 aw,p\/f = 7,92
m=105—-c, = 97,08
A=— =
1T e 0,708
Bp=—2 =
2= e 0,205
a= 575 - hodnota ziskana z grafu v zavislosti na A
n = min(ey; 1,25m) = min (40 ; 121,35) = 40 mm

- pro kruhové poruseni
Leffep = 2mm = 2m%97,08= 609,97 mm

- pro nekruhové poruseni
Leffnp =am = 575*97,08= 55821 mm

Lep1 =min(Lefs eps Leffne) = min (609,97 ; 558,21) = 558,21 mm

Lefro = Leffnc 558,21 mm

1 t2f,

Mpiira = 7 Lepp1—— = 3,18E+07 Nmm
4 Ymo
1 t2

Mpi2,ra = 7 Lefs2 l = 3,18E+07 Nmm

4 Ymo



Navrhova inosnost fady Sroubti

Navrhova inosnost jedné fady

Fiapa= 130992 kN
Fipra= 46403 kN
Fiorg= 64627 kN

Fiira=Min (Fiara; Fibrd s Frera) = min (1309,92 ; 464,03 ; 646,27)

Fiira= 46403 kN

2. fada Sroubi

c = 0’8 . aW,p\/E 12,45

m, =405—¢; = 37,555
c, =08 aw,px/f = 7,92
m=105—-c, = 97,08
M=—"—= 0708
m+e
b= —2 = 0208
m+e '
a= 575 - hodnota ziskana z grafu v zavislosti na A
n = min(ey; 1,25m) = min (40 ; 121,35) = 40 mm

Rada Sroubti ptisobici samostatné

- pro kruhové poruseni
Leffep = 2mm = 21%97,08= 609,97 mm

- pro nekruhové poruseni
Leffnp =am =  575*97,08= 55821 mm

Rada $roubt ptisobici jako souéast skupiny p= 100 mm

- pro kruhové poruseni
Lepfep =mm+p= 7¥97,08+100= 404,99 mm

- pro nekruhové porudeni
Leffmp = 0,5+p+am—(2-m+0,625-e)
Leffnp = 0,5.100+5,75.97,08-(2.97,08+0,625.40)
Lefrnp = 389,05 mm

Lofry = min(Leff,cp;Leff,nc) = min (404,99 ; 389,05) = 389,05 mm

Leff,z = Leff,nc 389,05 mm



1 t2f,
Myi1,ra = ZLeff,l — = 2,22E+07 Nmm
Ymo

1 t2f,
Mpi2,ra = ZLeff,z —== 2,22E+07 Nmm
Ymo

Navrhova unosnost fady Sroubti pod tazenou pasnici

Fiapa= 91296 kN
Fipra= 32347 kN
Fiorg= 64627 kN

Ft,l,Rd =min (Ft,a,Rd X Ft,b,Rd ; Ft,C,Rd) = min (912,96 1 323,47 ; 646,27)

Fira= 32347 kN

3. fada Sroubil
m,= 100 mm
;=08 ay,V2= 792

m=105—-c¢; = 97,08 mm
A= = - 0,708
T mte '
ly=—2 =
2T e 0,729
a= 4,67 - hodnota zisk&na z grafu v zavislosti na A
n = min(e,; 1,25m) = min (40 ; 121,35) = 40 mm
Rada $roubti ptisobici jako souéast skupiny p= 100 mm

- pro kruhové poruseni

Lefrep =2p = 200 mm

- pro nekruhové poruseni

Leff,np =p= 100 mm

LEff,l = min(Leff,cp; Leff,nc) = min (200 ’ 100) = 100 mm

Leff,z = Leff,nc 100 mm

1 t2f,
y
My 1,ra = ZLeff,l — = 5,70E+06 Nmm

Ymo

1 t2f,
y
Mpl,Z,Rd = ZLeffaz —_— = 5,70E+06 Nmm
Ymo



Navrhova unosnost fady Sroubli pod taZzenou pasnici

Fiara= 23466 kN
Fipra= 8328 kN
Fiopa= 64627 kN

Ftira=min (Fiarg; Fiprd; Ficrag) =  Min (234,66 ; 83,28 ; 646,27)

Fura= 8328 kN

4. fada Sroubil - smykova tnosnost

unosnost jednoho Sroubu ve stiihu

ty As- fup 271,488 kN

Fyra =
' Ym2

o,= 06
unosnost v otlaceni

te= 22,5 mm to = 20 mm

- pro vypocet pouzijeme mensi z hodnot t

ka,f,dt_

Fyra = y 240,00 kN
S
3d,
a, =min % = 0,556
1,0
2,5
;(122863—]7: 2,5

0

anosnost Sroubu ve smyku
Vig =2-min( F, o, i F, ) = 2.min.(271,49;240) = 480,00 kN

Vgpg= 480,00 > v = 350 kN
Smykova tnosnost vyhovuje



Unosnost zakladnich komponent

Unosnost pasnice pricle v tlaku

W f.
Fc, fbRd = H—fi = 2720,45 kN
. (h_"_f')‘yml}

Podminka redukce spodni fady Sroubi

n
f'c._,fh.fed 2 § v
1

n
Fepppa = 272045 > EFt’i_Rd = 464,03+323,47+8328= 870,78

=1

Neni nutné redukovat
Unosnost stény sloupu ve smyku

Oveéfendi tiidy prarezu
d 261

—= ——— = 2088 < 69:-¢
tw 12,5

- vyhovuje podmince pro 1. tfidu priifezu

0’9_ ‘. _A.IH.F'.'H
foA

Vn'p.!(u’ = E}’ wp.add Rd 1117,85+68,46 = 1186,30 kN
mi

Ptispévek pti¢nych vyztuh a pasnic sloupu

ty= 19 mm b= 200 mm d,= 581 mm

. 4M} T, e 2M} i‘\‘(+2-MJﬁ- e
”/11‘_1?.(“#(!.;‘{(! = ITI]I"I[ C;LI A 5 pLe ird platkd } = 68.457 kN
1, >
Mp;__ra-.m = Zb Ly f_mr = 13478,91 kN
| 4*13478,91
wp.add, Rd = 581 = 92,798 kN
L,
Mp;._\-:..w = wa: 1 'f_.-‘.r = 6407,75
1 2*13478,91+2*6407,75
W‘H'p,c.'dd.Rd = 581 = 68,457 kN
n
Vwpra = 118630 > 870,78
Z Fiira =
i=1

Unosnost stény sloupu ve smyku vyhovuje



Rozdéleni sil a momentové unosnosti

- podminka plastického rozdélent sil

7

F,;‘.Rd = 1»9'!:;,;«-;

1,9 Firg = 1,9*%323,14 = 613,958 kN
Rada Unosnost fady Sila pro Mgq rameno h;
1 464,03 464,03 640,5
2 323,47 323,47 540,5
3 83,28 83,28 490,5
celkem 870,78 870,78
M, = Z Flirahy
Mpq = 464,03*0,6405+323,47*0,5405+83,28*4,905 = 512,898 KkNm
Mgy = 486,2 kNm < Mgy = 512,898 kNm
Momentova tinosnost sty¢niku vyhovuje
Detail
A-A
B
P12 I A
-'_ . J— " :\ — IPE 600
sl DAy | e N
2 / LIS ﬁ_ s * —+ BaxM
P19l 4 o + 4
% o|—= T~ Ef
3 © P20-720x290
P19]} 114
T < 40 [105/105| | 49
S
EB 360 I - HEB 360
IPE 600

P12




4. Navrh a posouzeni montaznich spoji
4.1. Pfipoj stropnice na privlak
4.1.1 Pripoj stropnice na priivlak - 2.NP

Vstupni data

Srouby
M20 materidl 6.8 s=roviny stiihu 2
A= 245 mm’ f,= 480 Mpa
A= 314 mm’ f,= 600 Mpa
d= 20 mm
do= 22 mm e= 110 mm P1, Po= 70 mm
€= 50 mm a,= 0,6 e,= 40 mm
n= 4 ks
Privlak
IPE 600 ocel: S420 f,q=420  Mpa
h.= 600 mm t, = 12 mm
b.= 220 mm t= 19 mm
™= 1,25 fu= 500 Mpa
Stropnice
IPE 330 ocel: S355 f,4=355  Mpa
h.= 330 mm ty= 7,5 mm
b.= 160 mm tt= 11,5 mm
Ym= 1,25 f,= 510 Mpa
Celni deska
t= 16 mm a= 4 mm f,= 360 Mpa
= 140 mm B~ 1

Vnitini sily

Veg= 89,79 kN | Y
3 ' }
Unosnost stény nosniku ve smyku @{ i % l"“‘ AlHIF ""’l
Ay, [N

Vorra = = 172,2 kN e —

? V3 Va2

A, = lpl “twstr 1050 mm2 Nredviae

redveat
Vypocet unosnosti 1 Sroubu = e
- ve stiithu
As

Fv,Rdzs'av'fub'y
M2

Fure= 141,12 kN



- v otlaceni
Stojina nosniku

kl*ab*d*tw*fub

Fpra1 =
T Ym2

Forai= 73,785 kN

Celni deska

ey xap *d ot fu

Fyprapz =
" Ym2

Foras= 98,380 kN

a-nejmensi z:

“ = 0758
3 ¢ do
1o gsn
3 * do 4‘
fun 1,200
fu
1
o= 0,758
k-NEJMENSI Z:
€ _
2,8-——1,7 = 3,391
do
2,5
€ _
1,4-—-1,7 = 0,845
do
2,5
k= 0,845
Posouzeni Sroubu
STRIH
Fyran = Vgg
Fyra= 564,48 kN >

Veg= 89,79 kN

VYHOVUJE



OTLACENI
Stojina nosniku

Fpraa-n = Vgqg

Fora1= 295,14 kN > Vegg= 89,79 kN
VYHOVUIJE
Celni deska
Fyraz -n=2-Vgg
Fora2= 393,52 kN > Veg= 179,58 kN
VYHOVUIJE
Posouzeni koutoveho svaru desky
Unosnost
F a-l-f,
RA= = o —
" V3. BwYm2
Fwra= 186,23 kN > Vegg= 89,79 kN
VYHOVUIJE
4.1.2. Ptipoj stropnice na privlak - 3.NP
Vstupni data
Srouby
M16 materidl 6.8 s=roviny stiihu 1
A= 157 mm’ f,= 480 Mpa
A= 201 mm’ f,= 600 Mpa
d= 16 mm
do= 18 mm e= 110 mm P1, Po= 55 mm
€= 40 mm a,= 0,6 e,= 30 mm
n= 4 ks
Privlak
IPE 600 ocel:  S420 f,g=420  Mpa
h.= 600 mm ty= 12 mm
b= 220 mm = 19 mm
Tm= 1,25 fu= 500 Mpa
Stropnice
IPE 300 ocel: S355 f,4=355  Mpa
h.= 300 mm ty= 7,1 mm
b.= 150 mm tt= 10,7 mm

Ym= 1,25 f,= 510 Mpa



Celni deska
to= 10 mm a=
|p| = 140 mm Bw:
Vnitini sily
Veq= 46,35 kN

Unosnost stény nosniku ve smyku

A .
Vora = 2B _ 1s3 k8
' V3. Ym2
A, = lpl “twstr 994 mm2

Vypocet unosnosti 1 Sroubu
- ve stfihu

As

Ym2

Fv,Rdzs'av'fub'

Furi= 45,216 kN

- v otlaceni
Stojina nosniku

kl*ab*d*tw*fub

Fpra1 =
" Ym2

Fpra1= 43,236 kN

Celni deska

ey xap *d*t* fu

Fyprapz =
" Ym2

Foras= 36,030 kN

a-nejmensi z:

€1

0,741
3'd0
1o 760
3‘d0 4‘
fun 1,200
fu
1

o= 0,741

4 mm f,= 360 Mpa
1
_/srmrswe&
e — == e ——
3 d:
& & Ved Ned
R S G
Ll STROPNICE /" =
Npedyvea
/?E.G\uy




k-NEJMENSI Z:

28.22_17 2,967

do
4,9

14.--2-17 0,633

2,5
k= 0,633

Posouzeni Sroubu
STRIH
Fyra*n 2 Vgq

Fyre= 180,86 kN > Veq= 46,35 kN

VYHOVUIJE

OTLACENI
Stojina nosniku

Fpraa-n = Vg

Fora1= 172,94 kN > Veq= 46,35 kN

VYHOVUJE

Celni deska
Fpraz-n = Vgq

Fora2= 144,12 kN > Veq= 46,35 kN

VYHOVUIJE

Posouzeni koutového svaru desky
Unosnost

a-l-f, _
\/g'ﬁwVMz

Fwra= 186,23 kN > Veq= 46,35 kN

Fw,Rd =

VYHOVUJE



4.1.3. Ptipoj stropnice na privlak - 4.NP

Vstupni data

Srouby
M20 materidl 6.8 s=roviny stiihu 2
A= 245 mm’ f,= 480 Mpa
A= 314 mm’ f,= 600 Mpa
d= 20 mm
do= 22 mm e= 110 mm P1, Po= 70 mm
€= 50 mm a,= 0,6 e,= 40 mm
n= 4 ks
Privlak
IPE 600 ocel:  S420 f,g=420  Mpa
h.= 600 mm ty= 12 mm
b= 220 mm = 19 mm
Ym= 1,25 fu= 500 Mpa
Stropnice
IPE 330 ocel: S355 f,4=355  Mpa
h.= 330 mm ty= 7,5 mm
b.= 160 mm tt= 11,5 mm
Ym= 1,25 f,= 510 Mpa
Celni deska
t= 16 mm a= 4 mm f,= 360 Mpa
= 140 mm B.= 1
Vnitini sily
. v ’ v ’ ] d.
Unosnost stény nosniku ve smyku ‘;{ i % lv" L ; < l
Vorra = Yy _ 1m22k8 ]
*Ym2 L P 1] STROPNICE
A, = lpl *twstr 1050 mm2 K
FROVLAY
Vypocet tiinosnosti 1 Sroubu P
- ve stiihu = emsarihan

Fv,Rdzs'av'fub

Fur= 141,12 kN

As

Ym2




- v otlaceni
Stojina nosniku

kl*ab*d*tw*fub

Fpra1 =
o Ym2

Forai= 73,785 kN

Celni deska

ky *ap*d*t*fy

Fpraz =
o Ym2

Fb,Rd,Z: 98,380 kN

a-nejmensi z:

= 0,758

0,811

= 1,200

o= 0,758

k-NEJMENSI Z:

2,8 2 1,7 3,391

do
2,5

1,4-—=—-1,7 0,845

2,5
k= 0,845

Posouzeni Sroubu
STRIH
Fyra N =Vgq

Fyre= 564,48 kN >

Veg= 86,34 kN

VYHOVUIJE



OTLACENI
Stojina nosniku

Fpraa-n = Vgqg

Fora1= 295,14 kN > Vegg= 86,34 kN
VYHOVUJE
Celni deska
Fyraz n=2-Vgq
Fpra2= 393,52 KN > Veq= 172,68 kN
VYHOVUIJE
Posouzeni koutového svaru desky
Unosnost
F a-l-f,
Rd = = =
v V3- BwYm2
Fwra= 186,23 kN > Veq= 86,34 kN
VYHOVUIJE
Detail
| A
- A-A
B .
IPE 330 — 4 P~ v I ' IPE 600—PROLAMOVANE
hY \Q\_ \\l\‘:_{_. —Tr Y. —
e ol 4 B ] _
= i ore Tt é{g
E)]Ei—],-"r__]x.]';a'_‘/ ¥ \"’ P16=170x150 //4’=|=\"“ AxM2 i
— IPE 330 | PE 330 — "Tisp | o
PE 600-PROLAMOVANE — | A
B
P16-170x150 — /- IPE 330
\\\\_,\.;l .
_‘N:r' Rl
4 =
e g
IPE 330 — \
\— IPE 600-PROLAMOVANE




4.2. Pripoj privlaku na sloup
4.2.1 Pripoj pruvlak na sloup - 2.NP

Vstupni data

Srouby
M24 material 8.8
A= 353 mm’ f,,= 640 Mpa
A= 452 mm’ f,= 800 Mpa
d= 24 mm
do= 26 mm e= 150 mm
€= 60 mm o= 0,5
n= 8 ks
Sloup
HEB 300 ocel: S420
h.= 300 mm ty= 11 mm
b= 300 mm t= 19 mm
Tm= 1,25 f= 500 Mpa
Privlak
IPE 600 ocel: S355
h.= 600 mm ty= 12 mm
b= 220 mm = 19 mm
Tm= 1,25 f= 510 Mpa
Celni deska
to= 20 mm a= 6 mm
ly= 400 mm Bo= 1

Vnitini sily
Veg= 718,32 kN

Unosnost stény nosniku ve smyku

Vle= A‘U.fy =
P \/§‘VM2

A, = lpl *twstr

787 kN

4800 mm?

Vypocet unosnosti 1 Sroubu
- ve stiithu

As

Ym2

Fv,RdZS'av'fub'

Fur= 112,96 kN

s =roviny stfihu 1

Py, P2=

f,g=420  Mpa

f,4=355  Mpa

f,= 360 Mpa

80 mm
50 mm



- v otlaceni
Pésnice sloupu

kg * ap * d x tp * fup

Fpra1 =
o Ym2

Forai= 222765 kN

Celni deska

ey xap *d ot fu

Fyprapz =
" Ym2

Fora2= 234,490 kKN

a-nejmensi z:

@ = 0769
3'd0
no_lo o7
3'd0 4‘
fun 1,600
fu
1
o= 0,769
k-nejmensi z:
€, _
28-—=—-1,7 = 3,685
do
2,5
14-2_17 = 0992
do
2,5
k= 0,992

Posouzeni Sroubu
STRIH
Fyra n=Vgq

Fura= 903,68 kN

Veg=

718,32 kN

VYHOVUJE



OTLACENI
Stojina nosniku

Fpraa-n = Vgqg

Forai=  1782,12

Celni deska
Fpraz N = Vgg

Fb,Rd,Z = 1875,92

KN

KN

> Vgg= 718,32 kN
VYHOVUIJE

> Veg= 718,32 kN
VYHOVUIJE

Posouzeni koutoveho svaru desky

Unosnost
F a-l-f,
WRd = = . —
V3. BwYm2
Fwra= 798,13 kN >
Detail
B
8¢ "
* .‘.'“'"-.
s IS
1 S
g - B
F fHH
N
B
IPE 600-PROLAMOVANE —\ T
‘ P 7
HE -

HEB 300 —

Veg= 718,32 kN

VYHOVUJE

A-A

/— IPE 600-PROLAMOVANE

l A /7~ IPE 600-PROLAMOVANE
r s
- | B2
=4 6 4 )%
A 18
1 #
8] ‘=
B8 MREIR-:
8 MR
-~ 18
§ ;:'— P20—-400x180
| ‘ » | — HEB 300
_ A 50, |80, |50
— HEB 300 [ 180
PI0-400x180
2
=5
SN

,
“— IPE 600—PROLAMOVANE



4.2.2. Piipoj privlak na sloup - 4.NP

Vstupni data

Srouby
M24 materidl 8.8  s=roviny stiihu 1
A= 353 mm’ f,,= 640 Mpa
A= 452 mm’ f,= 800 Mpa
d= 24 mm
do= 26 mm e= 150 mm P1, P2=
e,= 60 mm o= 0,5 €=
n= 8 ks
Sloup
HEB 300 ocel:  S420 f,4=420  Mpa
h.= 300 mm t, = 11 mm
b.= 300 mm t= 19 mm
Ym= 1,25 f,= 500 Mpa
Privlak
IPE 600 ocel: S355 f,4=355  Mpa
h.= 600 mm t, = 12 mm
b.= 220 mm t= 19 mm
Ym= 1,25 f,= 510 Mpa
Celni deska
t= 20 mm a= 6 mm f,= 360 Mpa
;= 400 mm Bu.= 1
Vnitini sily
Veg= 721,09 kKN
Unosnost stény nosniku ve smyku
Virrd = bl o 787 kN
V3 Ym2
A, = lpl “twstr 4 800 mm2

Vypocet inosnosti 1 Sroubu
- ve stithu

As

Ym2

Fv,Rdzs'av'fub'

Fur= 112,96 kN



- v otlaceni
Pésnice sloupu

ey * ap * d x tp * fup

Fpra1 =
o Ym2

Forai= 222765 kN

Celni deska

ey xap *d ot fu

Fyprapz =
" Ym2

Foras= 234490 kN

a-nejmensi z:

@ = 0769
3'd0
no_1o o7
3'd0 4‘
fun 1,600
fu
1
o= 0,769
k-nejmensi z:
€, _
28-—=—-1,7 = 3,685
do
2,5
14-2_17 = 0992
do
2,5
k= 0,992

Posouzeni Sroubu
STRIH
Fyra-n=Vgq

Fura= 90368 kN

Veg=

721,09 kN

VYHOVUJE



OTLACENI
Stojina nosniku

Fpraa-n = Vgqg

Forai=  1782,12

Celni deska
Fpraz N = Vgg

Fb,Rd,Z = 1875,92

KN

KN

> Vgg= 721,09 kN
VYHOVUIJE

> Vgg= 721,09 kN
VYHOVUIJE

Posouzeni koutoveho svaru desky

Unosnost
F a-l-f,
WRd = = . —
V3. BwYm2
Fwra= 798,13 kN >
Detail
B
8¢ "
* .‘.'“'"-.
s IS
1 S
g - B
F fHH
N
B
IPE 600-PROLAMOVANE —\ T
‘ P 7
HE -

HEB 300 —

Veg= 721,09 kN

VYHOVUJE

A-A

/— IPE 600-PROLAMOVANE

l A /7~ IPE 600-PROLAMOVANE
r s
- | B2
=4 6 4 )%
A 18
1 #
8] ‘=
B8 MREIR-:
8 MR
-~ 18
§ ;:'— P20—-400x180
| ‘ » | — HEB 300
_ A 50, |80, |50
— HEB 300 [ 180
PI0-400x180
2
=5
SN

,
“— IPE 600—PROLAMOVANE



4.3. Kotveni sloupu

Celkova osova sila ve sloupu:

- spocitano pomoci programu Scia Engineer 2017

Ngg= 227000 kN

Néavrh:

Profil.:  HEB 300 Ocel: S 355 f,= 355 Mpa

y

A= 14908 mm’ t,= 11 mm
b= 300 mm t= 19 mm
h= 300 mm

Ymo= 1,0 Ym1 = 1,0

Navrh rozméru patni desky

a; = 500 mm Ocel: S 355
b= 500 mm f,= 235 Mpa
t,= 30 mm
Rozmeéry zakladu
a.= 1000 mm
b.= 1000 mm

Posouzeni patniho plechu

o, = IZE.d;‘ = 9,080  MPa
1 2
W = g -1-t° = 150 mm3
l2
M=o, o= 22,246 kNm
M
o=3;= 14831 Mpa < f,= 235 Mpa

Pevnost betonového zékladu
beton C 20/25

- pevnost v tlaku
fa= 20 Mpa Y.= 15

- navrhova pevnost v tlaku

fq= 13,333 Mpa

2= 1

- patni plech vyhovuje



Navrhova pevnost betonu od zatiZeni patni deskou

a
=B fea fA =B fea fa;’ = 17,778 Mpa

fig= 17,778 Mpa < 30-fq= 40,0 Mpa
ucinna §ifka patniho plechu

fy

c=t- —_— —
3‘fjd')’Mo

62,97 mm

ucinna plocha kolem I prizezu

Agpp = min(b; bygp, + 2¢) - min(a; hygp + 2¢) — max[min(b; bygp + 2¢) — tp — 2¢; 0] - max(hygp — 25 — 2¢; 0)
_ 2
A= 14319929 mm

Unosnost patni desky
Nrqa = Acrr - fija = 143199,29%17,78 = 2545765,22

Nrg= 254577 kN >  Ngg= 2270,00 kN

Névrhova tnosnost patky sloupu vyhovuje
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Diplomova prace
Budova ,Akademie Eeské architektury*

6. ZDROJE

6.1. Normy

Konstrukce jsou navrzeny podle platnych norem CSN a EN. Nebyly piedepsany zvlastni
tolerance na provadéni konstruket.
CSN EN 1990 - Zasady navrhovani konstrukci
CSN EN 1991 — Zatizeni konstrukci
CSN EN 1992 — 1 — 1 — Navrhovani betonovych konstrukci — Obecna pravidla a pravidla pro
pozemni stavby
CSN EN 1993 — 1 — 1 — Navrhovani ocelovych konstrukci — Obecné pravidla a pravidla pro
pozemni stavby
CSN EN 1993 — 1 — 8 — Navrhovani ocelovych konstrukci — Navrhovani styénik
CSN EN 1993 — 1 — 11 — Navrhovani ocelovych konstrukci — Navrhovani ocelovych tazenych
prvka
CSN EN 1994 — 1 — 1 — Navrhovéni ocelobetonovych spiazenych konstrukei - Obecna pravidla
a pravidla pro pozemni stavby

6.2. Literatura

[1] MACHACEK, Josef. Navrhovéni ocelovych konstrukei: piirucka k CSN EN 1993-1-1 a
CSN EN 1993-1-8; Navrhovéni hlinikovych konstrukei: piruéka k CSN EN 1999-1. Praha: Pro
Ministerstvo pro mistni rozvoj a Ceskou komoru autorizovanych inZenyrt a techniki ¢innych
ve vystavbé (CKAIT) vydalo Informaéni centrum CKAIT, 2009. Technicka kniznice (CKAIT).
ISBN 978-80-87093-86-3.

[2] VRANY, Tomas a Frantisek WALD. Ocelové konstrukce: tabulky. Praha: Vydavatelstvi
CVUT, 2005. ISBN 978-80-01-03140-7.

[3] STUDNICKA, Jiii, Milan HOLICKY a Jana MARKOVA. Ocelové konstrukce 2. V Praze:
Nakladatelstvi CVUT, 2007. ISBN 978-80-01-03768-3.

[4] PROCHAZKA, Jaroslav, Alena KOHOUTKOVA a Jitka VASKOVA. Ptiklady navrhovani
betonovych konstrukei 1. Praha: Nakladatelstvi CVUT, 2007. ISBN 978-80-01-03675-4.

[5] ELIASOVA, Martina. Ocelové konstrukce 3: piiklady. V Praze: Ceské vysoké uleni
technicke, 2010. ISBN 978-80-01-04516-9.

[6] WALD, Frantisek, MACHACEK, Josef, VRANY, Tomas, SOKOL, Zdenk a DOLEJS,
Jakub. Zaklady navrhovani ocelovych konstrukci podle CSN EN1993-1-1 a CSN EN1993-1-8.
Vydavatel: Ceska asociace ocelovych konstrukei, Ostrava, 2010. ISBN 978-80-904535-0-0.
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