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1) UVOD

Predmétem statického posouzeni je ndvrh nové stropni konstrukee nad 2.N.P. objektu, kte-
ré se méni z diivodu vyskytu dievokaznych hub ve stavajici konstrukei dievéného tramo-
vého stropu. Navrhuje se Zelezobetonova deska tl. 130 mm z betonu dle CSN EN 206-1 C
25/30, XC1 s vyztuzi z ocelovych siti KARI Q188 v Zebrovaném profilu pro kompozitni
stropy 58/207, ti. S350 GD, tl. 0,88 mm, skladebn¢ gitky 1035 mm, ktera bude uloZena na
ocelovém nosniku HEB.

Literatura:

(SN EN 1993-1-1 - Eurokad 3: Navrhovani ocelovych konstrukei - Cast 1-1:
Obecna pravidla a pravidla pro pozemni stavby —
véetné Opravy 1 azmén 71,72 a 73

Vypottovy programovy systém fy. FINE Praha
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Projekt
Akce : ZUS Sokolov
Cast - Vymeéna stropni konstrukce nad 2.N.P.
Vypracoval : Ing. Kalab
Datum 0 1.2.2018
Norma

Pouzita narodni piiloha pro Cesko

1 Protokol zatizeni: Plosné zatizeni

Stalé zatizeni Charakt. Sou¢. Navrh.
[kN/m2] [-] [kN/mZ2]
Ostatni stalé zatizeni

Cementovy potér - 60 mm 1,38 1,35 1,86
Podlahovy polystyrén - 80 mm 0,03 1,35 0,04
Zelezobetonova stropni deska v trap. profilu - 130 mm 2,48 1,35 3,35
Podhled 0,25 1,35 0,34
Soucet: Ostatni stalé zatizeni 414 1,35 5,589
Soucet: Stalé zatizeni 4,14 1,35 5,59
Proménné zatizeni Charakt. Soué¢. Navrh.
[kN/m?2] =] [kN/mZ2]
UzZitné zatizeni
A Piemistitelné pri¢ky s vlastni tihou < 2,0 kN/m délky pricky 0,80 1,50 1,20
B Kancelaiské plochy - stropni konstrukce 3,00 1,50 4,50
Soucet: Uzitné zatizeni 3,80 1,50 5,70
Soucet: Proménné zatizeni 380 150 570
Soucet zatizeni 794 1,42 11,29

J
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3) ZATIZENI NOSNIKU

01

rozpéti = 5,20 m

zatézovaci §itka= (2,495 +2,625)/2=2,56 m
stalé zatizeni = 4,14 x 2,56 = 10,60 kNm™'

proménné zatizeni = 3,80 x 2,56 = 9,73 kNm™

02

rozpéti = 5,20 m

zatézovaci sitka=  (1,76/2 +0,15) = 1,03 m
stalé zatizeni = 4,14 x 1,03 = 4.26 kNm"'

proménné zatizeni = 3,80 x 1,03 =3.91 kNm’™

08

rozpéti = 4,0 m

zatézovaci §itkka= (2,645 +2.86)/2=2,75m
stalé zatizeni = 414 x2,75=11,39 kNm"

proménné zatizeni = 3,80 x 2,75 = 10,45 kNm"

09

rozpéti = 4,0 m

zatézovaci Sitka = (2.86/2 +0,15)=1.58 m
stalé zatizeni = 4,14 x 1,58 = 6,54 kNm'
proménné zatizeni = 3.80 x 1,58 = 6,00 kNm
010

rozpéti = 4,15m

zat&Zovaci §itka= (2,18 +2,18)/2=2,18 m
stalé zatizeni = 4,14x2.18=9,03 kNm"

proménné zatizeni = 3,80 x 2,18 = 8,28 kNm™

011

rozpéti = 4,15m

zatézovaci §itka=  (2,18/2+0,15)= 1,24 m
stalé zatizeni = 4.14x124=513 kNm"

proménné zatizeni = 3,80 x 1,24 =471 kNm™

012

rozpéti = 7.15m

zatézovaci §itka= (2,78 +2,55)/2=2,67Tm
stalé zatizeni = 4,14 x 2,67 = 11,05 kNm'

3.80 x 2,67 = 10,15 kNm""

proménné zatizeni
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013

rozpéti = 7.15m

satézovaci Sitka=  (2,55/2+0,15)=143 m
stalé zatizeni = 414 x 1,43 =592 kNm™

proménné zatizeni = 3,80 x 1,43 = 543 kNm”
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MK |Ing. Kalab Vymeéna stropni konstrukce nad 2.N.P.
Nosnik O1

Kriticky Fez dilce "1:DD" - prufez 1 (2,724m)

Norma EN 1993-1-1/Cesko.

& Unosnost prifezu © o = 1,000
A Unosnost prifezu pii posuzovani stability © ym1 = 1,000
\ | i Unosnost oslabeného prifezu D yme = 1,250
| w - Prifez HE 220 B
| | Prifezova plocha: A = 9,104E03 mm2
\ Poloha tézisté:
yr=110,0mm  zy=110,0 mm
‘ | Momenty setrvacnosti:
| I, = 8,091EQ7 mmé4 |, = 2,843E07 mm*
Prifezové moduly:
W, 1 = -7,355E05 mm® W, 4 = 2,585E06 mm?
= . | Wy =7355E05 mm3 W= -2,585E05 mm?3
o~ -

Moment tuhosti v prostém krouceni:
I = 7,657E05 mm4

Vysetovy moment setrvacnosti:

1, = 2,954E11 mm&

Plastické prufezové moduly:

110 Wpy = 8,270E05 mm? Wy , = 3,939E08 mm?
‘I Material: EN 10025 : Fe 360
= J \ Materialové charakteristiky:
Mez kluzu f, 2350 MPa
] | ' Mez pevnost f, : 3600 MPa
i Modul pruznosti E : 210000 MPa
J—— S Modul pruznosti ve smyku G : 81000 MPa

Vnitini sily v soufadném systému prifezu
Zatézovaci piipad s nejvétsim vyuZitim
Kaombinace ¢.1 - Q2:G1+G3

N = 0,000 kN
vV, = 3,698 kN My = 100,731 kNm
Vy = 0,000 kN M, = 0,000 kNm
Ty = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm?
Parametry vzpéru Parametry klopeni
Délka dilce: 5,200 m Souginitele ulozeni koncl:  ky= - k;=1.0 ky= 1.0
L;=5200m k;=1000 Lgz=5200m ly=  5200m M,: Tvar &.4 zp = 1,000
Ly=5200m  ky=1000 Ley=5200m ly1 = Nezadéano M,: Tvar neni

Vysledky posouzeni - Rozhodujici zatézovaci piipad: Kombinace &.1 - Q2:G1+G3; Tiida prufezu: 1
Posudek smyku od posouvajici sily V;:
3,698 kN < 378,811 kN Vyhovuje
Vnitini sily: N = 0,000 kN; My = 100,731 kNm; M = 0,000 kNm
Posudek nejnepiiznivéjsi kombinace prostého tahu a ohybu:
Unosnosti: My g = 163,037 kNm
| 0,000 + 0,618 + 0,000 | =]0618 | <1 Vyhovuie
Stihlost dilce: 93,1

Priifez vyhovuje

G

VYHOVUJE

1]
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Nosnik O2

| Kriticky Fez dilce “1:DD" - prufez 1 (2,476m)

Norma EN 1993-1-1/Cesko.

- Unosnost prifezu Cymo = 1,000
/! Unosnost prifezu pii posuzovani stability : yw = 1,000
[ ‘ Unosnost oslabeného prufiezu Sy = 1,250
| /ﬁ Prifez HE 160 B
[ Prifezova plocha: A = 5,425E03 mm2
Poloha téziste:
yr=80,0mm zy=80,0 mm
| Momenty setrvacnosti:
| ly = 2,492E07 mm4 |, = 8,892E06 mm4
L Prufezovée moduly:
W, q = -3,115E05 mm? W, 1 = 1,112E05 mm?
= | Wy =3,115E06 mm® W, = -1,112E05 mm3
@ e ' ' "% Moment tuhosti v prostém kroucenti:
Iy = 3,124E05 mm4
VyseGovy moment setrvacnosti:
I, = 4,794E10 mm6
Plastické prufezové moduly:
| 18,0 Wy = 3,540E05 mm3 W, = 1,700E05 mm3
‘I Material: EN 10025 : Fe 360
/‘ ! \ Materialové charakteristiky:
— N Mez kluzu fy © 2350 MPa
g_;‘} Mez pevnosti fu 360,0 MPa
Modul pruznosti E : 210000 MPa
| E— RS | - E—— Modul pruznosti ve smyku G : 81000 MPa
Vnitini sily v soufadném systému prifezu
Zatézovaci piipad s nejvétsim vyuZitim
Kombinace ¢.1 - Q2:G1+G3
N = 0,000 kN
V, = -1,509 kN M, = 41,112 kNm
Vy = 0,000 kN M, = 0,000 kNm
T, = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm2
Parametry vzpéru Parametry klopeni
Délka dilce: 5,200 m Souginitele ulozeni koncll:  ky= - k;=10 ky=10
L, =5200m k; = 1,000 Lerz = 5,200 m l;1= 5200m My: Tvar c.4 zp = 1,000
Ly=5200m  ky=1000 Lgy=5200m ly1 = Nezadano M.: Tvar neni
Vysledky posouzeni - Rozhodujici zatéZovaci pfipad: Kombinace &.1 - Q2:G1+G3; Tfida prafezu: 1
Posudek smyku od posouvajici sily V;:
1,509 kN < 238,656 kN~ Vyhovuje
Vnitini sily: N = 0,000 kN; My = 41,112 kNm; M = 0,000 kNm
Posudek nejnepiiznivéjéi kombinace prostého tahu a ohybu:
Unosnosti: My g = 66,621 kNm
| 0,000 + 0,617 + 0,000 | =|0617 | <1 Vyhovuje
Stihlost dilce: 128,4
Prafez vyhovuje
VYHOVUJE

1]

[FIN EC - FIN 2D | verze 11.4 21.0| hardwarovy klié 4603 / 1 | Ing. Milan Kalab - Projektové a inzenyrska kancelaf | Copyright @ 2016 Fine spol. sTo All Rights Reserved | www fine cz]



Ing. Milan Kalab - Projektova a inzenyrska kancelar

ZUS Sokolov

(™

Priiez HE 180 B

Prifezova plocha: A = 6,525E03 mm?
Poloha tézisté:

yr=90,0mm zy=90,0 mm
Momenty setrvacnosti:
I, = 3,831E07 mm¢4
Prifezové moduly:
W, 4 = -4,257E05 mm3
W, o = 4,267E05 mm3
Moment tuhosti v prostém krouceni:
I = 4,216E05 mm4

Vysetovy moment setrvacnosti:

I, = 9,375E10 mmé

Plastické prufezové moduly:

I, = 1,363E07 mm#

Vnitini sily v soufadném systému priiezu
Zatézovaci pfipad s nejvétsim vyuZitim
Kombinace ¢.1 - Q2:G1+G3

MK |Ing. Kalab Vyména stropni konstrukce nad 2.N.P.
Nosnik O8
Kriticky fez dilce "1:DD" - prufez 1 (2,118m)
Norma EN 1993-1-1/Cesko.
= Unosnost prifezu Cymo = 1,000
N Unosnost prifezu pii posuzovani stability @ ym1 = 1,000
Unosnost oslabeného prufezu Cyme = 1,250

W, 1 = 1,514E05 mm3
W, 5 =-1,514E05 mm?

1485 Woyy = 4,814E05 mm® Wy, = 2,310E05 mm?
\

i Material: EN 10025 : Fe 360

pc /] k Materialové charakteristiky:
: \f Mez kluzu f, 2350 MPa
| | : J Mez pevnosti f, : 3600 MPa
= Modul pruznosti E : 210000 MPa
! 1800 e Modul pruznosti ve smyku G : 81000 MPa

N = 0,000 kN
V, = 3,734 kN M, = 63,266 kNm
Vy = 0,000 kN M, = 0,000 kNm
Ty = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm2
Parametry vzpéru Parametry klopeni
Délka dilce: 4,000 m Soucinitele uloZeni konc:  ky= - k=10 ky=1.0
L,=4,000m k;=1,000 Lg,=4000m ly= 4,000 m My: Tvar &.4 zp= 1,000
Ly=4000m  ky= 1,000  Ley=4,000m lys = Nezadéano M,: Tvar neni
vysledky posouzeni - Rozhodujici zatéZovaci piipad: Kombinace &.1 - Q2:G1+G3; Tiida prufezu: 1
Posudek smyku od posouvajici sily V;:
3,734 kN < 274,611 kN Vyhovuje
Vhitini sily: N = 0,000 kN; My = 63,266 kNm; M, = 0,000 kNm
Posudek nejnepiiznivéjsi kombinace prostého tahu a ohybu:
Unosnosti: My g = 97,370 kNm
| 0,000 + 0,650 + 0,000 | =] 0,650 [ <1 Vyhovuje
Stihlost dilce: 87,5
Priufez vyhovuje
VYHOVUJE

[

1
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Vnitini sily v soufadném systému prifezu
ZatéZovaci piipad s nejvétdim vyuZitim
Kombinace ¢.1 - Q2:G1+G3

MK |Ing. Kalab Vyména stropni konstrukce nad 2.N.P.
Nosnik O9
| Kriticky rez dilce "1:DD" - priiez 1 (2,118m) |
Norma EN 1993-1-1/Cesko.
o Unosnost prifezu Cymo = 1,000
AN Unosnost prifezu pfi posuzovani stability : ym1 = 1,000
Unosnost oslabeného prifezu Coymz = 1,250

Prufez HE 160 B
Priifezova plocha: A = 5,425E03 mm?
Poloha téziste:

yr=80,0mm zy=80,0mm
Momenty setrvacnosti:
ly = 2,492E07 mm4
Prufezove moduly:
W, 1 = -3,116E05 mm?
Wy 5 = 3,115E05 mm?3
Moment tuhosti v prostém krouceni:
I = 3,124E05 mm4

Vysedovy moment setrvagnosti:

I, = 4,794E10 mm®

Plastické prafezove moduly:

W,y = 3,540E05 mm?

I, = 8,892E06 mmA

Material: EN 10025 : Fe 360
Materialové charakteristiky:

Mez kluzu f, 2350 MPa
Mez pevnosti f, : 360,0 MPa
Modul pruznosti E : 210000 MPa
Modul prunosti ve smyku G : 81000 MPa

W, 1 = 1,112E05 mm3
W, 5 = -1,112E05 mm?3

Wy z = 1,700E05 mm?3

N = 0,000 kN
V, = 2,165 kN My = 36,680 kNm
Vy = 0,000 kN M, = 0,000 kNm
Ty = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm2
Parametry vzpéru Parametry klopeni
Délka dilce: 4,000 m Soudinitele uloZeni konct:  ky = - k;=1.0 ky=1.0
L,=4000m k;=1,000 Lgz=4000m l;y= 4,000m My: Tvar &4 zp= 1,000
L,=4000m  k,=1000 Ley=4000m lyy = Nezadéno M;: Tvar neni
Vysledky posouzeni - Rozhodujici zatézovaci pfipad: Kombinace &.1 - Q2:G1+G3; Tfida prafezu: 1
Posudek smyku od posouvajici sily V;:
2,165 kN < 238,656 kN~ Vyhovuje
Vnitini sily: N= 0,000 kN; M, = 36,680 kNm; M, = 0,000 kNm
Posudek nejnepfiznivéjéi kombinace prostého tahu a ohybu:
Unosnosti: My g = 70,751 kNm
| 0,000 + 0,518 + 0,000 | =] 0,518 <1 Vyhovuje
Stihlost dilce: 98,8
Priifez vyhovuje
VYHOVUJE

1

[FINEC - FIN 2D | verze 11.4.21.0| hardwarovy kli¢ 4603 /1 | Ing. Milan Kaléb - Pro
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MK 'Ing. Kalab Vyména stropni konstrukce nad 2.N.P.
Nosnik O10

Kriticky fez dilce "1:DD" - prafez 1 (1,953m)

Norma EN 1993-1-1/Cesko.

5 Unosnost prifezu Cymo = 1,000
N Unosnost prifezu pii posuzovani stability : ym1 = 1,000
T Unosnost oslabeného prifezu Cymz = 1,250

\\ W Prifez HE 180 B

Priifezova plocha: A = 6,525E03 mm?
Poloha tézisté:
y1=90,0mm  zy=90,0mm
[ Momenty setrvacnosti:
| I, = 3,831E07 mm# |, = 1,363E07 mm4
j Prafezové moduly:
! Wy ¢ = -4,257E05 mm3 W, 4 =1,514E056 mm?
2 L Wy2=4257E05 mm3 W o = -1,514E05 mm3
@ b "< Moment tuhosti v prostém krouceni:
I = 4,216E05 mm4
Vysecovy moment setrvacnosti:
l, = 9,375E10 mm6
Plastické prufezové moduly:

j S LY Wiy = 4,814E05 mm3 Wy, = 2,310E05 mm3
i Material: EN 10025 : Fe 360
o J | \\ Materialové charakteristiky:
— ¥ Mez kluzu fy © 2350 MPa
j F J Mez pevnosti fy : 360,0 MPa
Modul pruznosti E : 210000 MPa
b B 1800 S| Modul pruznosti ve smyku G : 81000 MPa

Vnitini sily v soufadném systému prufezu
Zatézovaci pfipad s nejvétsim vyuZitim
Kombinace ¢.1 - Q2:G1+G3

N = 0,000 kN
V, = -3,088 kN My = 54,282 kNm
Vy = 0,000 kN M, = 0,000 kNm
Ti = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm?
Parametry vzpéru Parametry klopeni
Délka dilce: 4,150 m Soutinitele uloZeni konct:  ky= -  k;=1.0 k=10
L,=4150m k;=1,000 L ,=4,150m 1= 4,150m M,: Tvar &.4 zp= 1,000
L,=4150m  ky=1,000 Lgy=4150m lyy = Nezadano M,: Tvar neni

Vysledky posouzeni - Rozhodujici zatéZovaci pfipad: Kombinace &1 - Q2:G1+G3; Tiida pruofezu: 1
Posudek smyku od posouvajici sily V;:
3,088 kN < 274,611 kN Vyhovue
Vnitini sily: N = 0,000 kN; My = 54,282 kNm; M, = 0,000 kNm
Posudek nejnepiiznivéjsi kombinace prostého tahu a ohybu:
Unosnosti: My g = 96,691 kNm
| 0,000 + 0,561 + 0,000 |=]0561]|<1 Vyhovuje
Stihlost dilce: 90,8

Priufez vyhovuje

To

VYHOVUJE

L 1]
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MK |Ing. Kalab Vyména stropni konstrukce nad 2.N.P.
Nosnik O11
Kriticky fez dilce "1:DD" - prufez 1 (2,197m) !
Norma EN 1993-1-1/Cesko.
- Unosnost priifezu © ymo = 1,000
A Unosnost prifezu pii posuzovani stability © ym1 = 1,000
] i Unosnost oslabeného prifezu Coymz = 1,250
[y Prifez HE 160 B
1 Prifezova plocha: A = 5425E03 mm?
I ‘ Poloha téziste:
| yr =80,0mm zy=80,0mm
| Momenty setrvacnosti:
| ly = 2,492E07 mm4 |, = 8,892E06 mm4
[ Prufezové moduly:
! Wy ¢ =-3,115E05 mm® W4 = 1,112E05 mm?
= Wy.o = 3,115E05 mm3 W » = -1,112E05 mm?
@ i Moment tuhosti v prostém krouceni:
Ik = 3,124E05 mmA
Vysetovy moment setrvacnosti:
|, = 4,794E10 mmb
) Plastické prufezové moduly:
8,0 Wpiy = 3,540E05 mm3  Wp, = 1,700E05 mm3
|
Material: EN 10025 : Fe 360
) | k Materialové charakteristiky:
=) of Mez kluzu fy 2350 MPa
r | Mez pevnosti f, : 360,0 MPa
= Modul pruznosti E : 210000 MPa
p 1600 - Modul pruznosti ve smyku G : 81000 MPa
Vnitini sily v soufadném systému priiezu
ZatéZovaci pfipad s nejvétsim vyuZitim
Kombinace ¢.1 - Q2:G1+G3
N = 0,000 kN
V, = 1,778 kN M, = 31,248 kNm
Vy = 0,000 kN M, = 0,000 kNm
Ty = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm2
Parametry vzpéru Parametry klopeni
Délka dilce: 4,150 m Soudinitele ulozeni konct:  ky = - k; = 1.0 ky=1.0
L,=4150m  k;=1000 Lgz=4150m ly= 4,150 m My: Tvar ¢.4 zp= 1,000
Ly=4160m  k,=1000 Ley=4150m ly1 = Nezadano M,: Tvar neni
Vysledky posouzeni - Rozhodujici zatéZovaci pfipad: Kombinace &.1 - Q2:G1+G3; Tfida prufezu: 1
Posudek smyku od posouvajici sily Vz:
1,778 kN < 238,656 kN Vyhovuje
Vnitini sily: N = 0,000 kN; M, = 31,248 kNm; M = 0,000 kNm
Posudek nejnepfiznivéjsi kombinace prostého tahu a ohybu:
Unosnosti: My g = 70,238 kNm
| 0,000 + 0,445 + 0,000 | = 0,445 | <1 Vyhovuje
Stihlost dilce: 102,5
Priafez vyhovuje
VYHOVU.JE

1]
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Ing. Milan Kalab - Projektova a inzenyrska kancelar

ZUS Sokolov

Posudek smyku od posouvajici sily V:

3,911 kN < 643,789 kN Vyhovuje
Vnitini sily: N = 0,000 kN; M, = 202,476 kNm; M, = 0,000 kNm
Posudek nejnepiiznivéjsi kombinace prostého tahu a ohybu:
Unosnosti: M g = 357,884 kNm
| 0,000 + 0,566 + 0,000 |=]0,566 | <1 Vyhovuje
Stihlost dilce: 94,3

Prifez vyhovuje

MK |Ing. Kalab Vyména stropni konstrukce nad 2.N.P.
Nosnik O12
Kriticky fez dilce "1:DD" - prafez 1 (3,452m) |
Norma EN 1993-1-1/Cesko.
& Unosnost prafezu : ymo = 1,000
N Unosnost prafezu pii posuzovani stability © vy = 1,000
1 Unosnost oslabeného prifezu Cyme = 1,250
\ r Prufez HE 300 B
! Priifezova plocha: A = 1,491E04 mm?2
Poloha tézZisté:
yr=150,0mm zy=150,0 mm
| ! Momenty setrvacnosti:
l | ly=2,517E08 mm# I, = 8,563E07 mmA4
i Prifezové moduly:
Wy g = -1 B78EDB mm2 W, 4 = 5,709E05 mm3
= A W, o = 1,678E06 mm3 W, =-5709E05 mm3
2 Moment tuhosti v prostém krouceni:
I = 1,850E06 mm#4
Vysetovy moment setrvacnosti:
l, = 1,688E12 mmb
_ Plastické prifezové moduly:
1411.0 Wiy = 1,869E06 mm3 Wy = 8,701E05 mm3
|
| Material: EN 10025 : Fe 360
=) | Materialové charakteristiky:
= / K Mez kluzu f, © 2350 MPa
‘ | Mez pevnosti f, ©  360,0 MPa
Modul pruznosti E : 210000 MPa
| —— _sooee . ] Modul pruznosti ve smyku G : 81000 MPa
Vnitini sily v soufadném systému priifezu
Zatézovaci pfipad s nejvétsim vyuZzitim
Kombinace ¢.1 - Q2:G1+G3
N = 0,000 kN
V, = -3,911 kN M, = 202,476 kNm
Vy = 0,000 kN M, = 0,000 kNm
Ty = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm2
Parametry vzpéru Parametry klopeni
Délka dilce: 7,150 m Soudinitele uloZeni koncll:  k,= - k;=1.0 ky= 1.0
L,=7150m  k;=1,000 Lg,=7,150m li=  7,150m My: Tvar &.4 zp= 1,000
Ly=7150m  ky=1,000 Lgy=7150m lyy = Nezadano M,: Tvar neni

Vysledky posouzeni - Rozhodujici zatdZovaci pripad: Kombinace ¢.1 - Q2:G1+G3; Trida prufezu: 1

le

VYHOVUJE |

—
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Posudek smyku od posouvajici sily Vy:
2,128 kN < 450,991 kN~ Vyhovuje

Unosnosti: My g = 194,123 kNm
| 0,000 + 0,568 + 0,000 | =] 0,568 | <1  Vyhovuje
Stihlost dilce: 117,5

Priafez vyhovuje

Vnitini sily: N = 0,000 kN; M, = 110,168 kNm; M, = 0,000 kNm
Posudek nejnepiiznivéjsi kombinace prostého tahu a ohybu:

~[ing. Milan Kalab - Projektova a inzenyrska kancelal ZUS Sokolov
MK |Ing. Kalab Vymeéna stropni konstrukce nad 2.N.P.
Nosnik O13
Kriticky fez dilce ™1 :DD" - prufez 1 (3,452Zm) E
Norma EN 1993-1-1/Cesko.
- Unosnost priifezu ©ymo = 1,000
A Unosnost priifezu pii posuzovani stability : ym1 = 1,000
Unosnost oslabeného prifezu Cyme = 1,250
\ i f Prifez HE 240 B
a Prufezova plocha: A = 1,060E04 mm2
Poloha téziste:
| y7=1200mm  zy=120,0 mm
| Momenty setrvacnosti:
| ly=1,126E08 mm? |, = 3,923E07 mm4
Prifezové moduly:
Wy 1 = -9,383E05 mm3 W, 1 =3,269E05 mm3
= o ' Wy = 9,383E05 mm3 W, 5 = -3,269E05 mm3
3 Moment tuhosti v prostém krouceni:
I = 1,027E06 mm4
Vyse&ovy moment setrvacnosti:
‘ I, = 4,869E11 mm®
o Plastické prifezove moduly: \
‘ oo Wiy = 1,053E06 mm3 Wy, = 4,984E05 mm?
‘ I‘ Material: EN 10025 : Fe 360
< / | Materialové charakteristiky:
Mez kluzu f, © 2350 MPa
J ‘ Jl Mez pevnosti f, © 360,0 MPa
' Modul pruznosti E : 210000 MPa
I = __ 2400 . Modul pruznosti ve smyku G : 81000 MPa
Vnitini sily v soufadném systému prafezu
ZatéZovaci pfipad s nejvétdim vyuZitim
Kombinace ¢.1 - Q2:G1+G3
N = 0,000 kN
V, = -2,128 kN My = 110,168 kNm
Vy, = 0,000 kN M, = 0,000 kNm
T, = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm2
Parametry vzpéru Parametry klopeni
Délka dilce: 7,150 m Souéinitele ulozeni koncl:  k, = - kz=1.0 ky=1.0
L,=7,150m  k,=1000 Ll =7,150m ly=  7.150m My: Tvar 8.4 zp= 1,000
L,=7150m  k,=1000 Ley=7,150m ly1 = Nezadano M,: Tvar neni

Vysledky posouzeni - Rozhodujici zatézovaci piipad: Kombinace ¢.1 - Q2:G1+G3; Tiida prifezu: 1

S

VYHOVUJE
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___|Ing. Milan Kalab - Projektovéa a inzenyrska kancelal ZUS Sokolov
MK |Ing. Kalab Vyména stropni konstrukce nad 2.N.P.
Nosnik 012
Rez 1 3

/\

300.0

1110

S,

Teplotni kiivka:
Normova teplotni kiivka

Vhnitni sily v soufadném systému prifezu

Zatdézovaci piipad s nejvétsim vyuZzitim

Zat. pfipad 1
N =

= 0,000 kN

V, = 0,000 kN M, = 202,480 kNm
V, = 0,000 kN M, = 0,000 kNm
T, = 0,000 kNm

T, = 0,000 kNm B = 0,000 kNm2

Parametry vzpéru

Délka dilce: 7,100 m
L,=7100m k;=1000 Lgz=7100m
Ly=700m  k,=1000 Ley= 7,100 m

Norma EN 1993-1-2/Cesko.
Spolehlivost oceli pfi poZaru @ ymg = 1,000

Prufez HE 300 B
Priifezova plocha: A = 1,491E04 mm?2

Poloha tézisté:

yr=150,0 mm  z7=150,0 mm

Momenty setrvacnosti:

ly=2517E08 mm4 1, = 8,563E07 mm4
Prurezové moduly:

Wy 4 =-1,678E06 mm3 Wy q = 5,709E05 mm3
W, = 1,678E06 mm3 W5 = -5,709E05 mm?3
Moment tuhosti v prostém krouceni

I = 1,850E06 mmA4

Vysecovy moment setrvacnosti:

l,, = 1,688E12 mm6
Plastické prufezové moduly:

Wiy = 1,869E06 mm3 W, = 8,701E05 mm?

Material: EN 10025 : Fe 360
Materialové charakteristiky:

Mez kluzu f, © 2350 MPa
Mez pevnosti f, : 360,0 MPa
Modul pruznosti E : 210000 MPa

Modul pruznosti ve smyku G : 81000 MPa

Pozarni detail:
Priifez zakryly truhlikem, exponovany ze tfi stran
Material pozarni ochrany: Desky - sadrové desky

Tloustka dp : 150 mm
Hustota pp 800,0 kg/m3
Mérné teplo cp @ 17000 RITETIS

Tepelna vodivost A - 0,200 Wim/K

Parametry klopeni

Soudinitele uloZeni koncl:  ky = - kz;=1.0 Ky = 1.0
by=  7400m My Tvaré4 zp= 1,000
ly1 = Nezadano M,: Tvar neni

Vysledky posouzeni - Rozhodujici zatdZovaci piipad: Zat. pfipad 1: Tfida prafezu: 1

Kriticka teplota: 546,5°C Doba pozarni odolnosti: 96,5 min = 30,0 min

Posouzeni v £ase t = 30,0 min:
Teplota plyni: 841,8°C  Teplota oceli: 204,6°C

Vnitini sily: N = 0,000 kN; My = 202,480 kNm; M = 0,000 kNm
Posudek nejnepiiznivéjsi kombinace prostého tahu a ohybu:

Unosnosti: My g = 345,643 kNm

| 0,000 + 0,586 + 0,000 | =] 0,586 | <1 Vyhovuje

Priifez vyhovuje

Vyhovuje

L

VYHOVUJE
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ArcelorMittal
Cofra b

ZUS Sokolov EC4

Project name:

ZUS Sokolov

Project address:

Sokolov Czech

Remarks:

no comment

FULL OUTPUT

Note: Section designed according to EN1994-1

Construction stage

I
[+
| REx
[m-
| 'F;,{;
[ RM

Composite slab
Tt
I'm-
Daa=(L3)
Tir1
1vrL
[k
LrL
Ti
Twe
TFs

Fire resistance
[st
Irr
I'RF(W3)

| RF_recommended

0.76 <= 1.00
0.87 <=1.00
026 <=1.00
0.72 <=1.00
042 <=1.00
0.78 <= 1.00
024 <=1.00
0.61 <=1.00
02  <=1.00
0.45 <=1.00
0.67 <=1.00
063 <=1.00
027 <=1.00
025 <=1.00
A <=1.00
0.39 <=1.00
0.88 <=1.00
021 <=1.00
021 <=1.00
0.4  <=1.00

Deflection

Sagging bending moment
Reaction at end support
Hogging bending moment
Reaction at internal support

Combined bending moment and support reaction

Sagging bending moment

Hogging bending moment

Hogging bending moment at L/3 from internal support
Longitudinal shear by partial connexion method
Vertical shear - End support

Vertical shear - internal support

Deflection control

Vibration control

Punching

Cracking control

Thermal insulation
Load bearing criterion
Load bearing criterion at L/3 from internal support

Free span moment - recommended checking

Note: Check imperatively whether the assumptions comply with project specifications and project

plan.
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ZUS Sokolov EC4
' Project name: ZUS Sokolov
ArcelorMi”GI Project address: Sokolov Czech
Cofra b Remarks: no comment
1. Project Data
Profile Data: cofraplus60 / 0.88mm / noperce
Characteristics Values Unit
Thickness of profiled steel sheeting 0.88 mm
Self-weight of profiled steel sheeting 10 kg/m?
Height of profile 58 mim
Effective width of profile 1035 mm
Cross-sectional area of profile 1067 mm?/m
Second moment of area of the profile 52.64 cm4/m
Position of neutral axis of profile 33.7 mm
Reduction of concrete 35 mm
Sagging resistance moment of profile 5.39 kNm/m
End support reaction resistance of profile 28.91 kN/m
Internal support widths 60, 160 kN/m
Maximum hogging resistance moment of profile 5.05, 5.95 kNm/m
Maximum internal reaction resistance of profile 28.14, 43.83 kN/m
Empirical factor for design shear resistance (m) 230.09 N/mm?
Empirical factor for design shear resistance (k) N/A
Longitudinal shear strength of a composite slab . e 0.1 N/mm?
b. Composite slab
Spans:
Span - 1 2 3 4 5
Span (m) 1.92 2.64 2.86 0 0
Static system: hyperstatique
Overall slab depth: 130 (mm)
Screed: 0 (mm)
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov EC4
: ) Project name: ZUS Sokolov
Arce |0rM I 1 t(] l Project address: Sokolov Czech
Cofra 5 Remarks: no comment
c. Construction stage
Number of spans / steel sheet:
Steel sheet 1 2 3 4 5
Number spans 1 2 0 0 0
Number of props/span:
Span — 1 2 3 4 5
Number props 0 0 0 0 0
Note: for N>0, prop must be placed at 1/(N+1) of span
Prop width: (mm)
End support width: 50 (mm)
Internal support width: 100 (mm)
d. Reinforcement data
Yield strength: 500
Ductility class: B
Exposure class: X0
Structural class: S4
Minimum cover: 20 (mm)
Overall mesh: 1.88 cm? Cover: 25 (mm)
Reinforcement on support: 1.88 cm? Cover: 20 (mm)
Repartition mesh: Cover: 10 (mm)
Reinforcement in the rib: Cover: (mm)
Note: overall mesh shall be continuous on support
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov

EC4

Project name:

ZUS Sokolov

AFCGIOI’N\lﬁm Project address:

Sokolov Czech
Cofra 5 Remarks: no comment
e. Concrete data: normal / NC25/30
Concrete wet self weight 25 kN/m?
Concrete dry self weight 24 kN/m?
2 25 N/mm?
ot 2.6 N/mm?
B 31000 N/mm?
f. Project requirements
Shear bond method partielle
Deflection limit during construction L/ 250
Deflection limit in service L/ 350
Crack control Wi 0.2
Coefficient of moment redistribution 0
Coecfficient mass related to live load (frequency) 0.5
Minimum frequency 3
Fire resistance period REI 60
Fire factor \}ll : 0.5
g. Loads acting on slab
- Uniformly distributed load
Span — 1 2 3 5
Permanent loads g, (kN/m?) 1.4 L4 1.4
Live load g (kN/m?) 3.5 3.5 3.5
- Line loads perpendicular to deck span
Note: Any line load is considered
- Punctual loads
Note: Any concentrated load is considered
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov EC4
; Project name: ZUS Sokolov
A rce‘orMi”O I Project address: Sokolov Czech
Cofra 5 Remarks: no comment
- Mobile axle load
Note: Any mobile load is considered
h. Partial safety factor
Material Actions
Steel sheet "™ 1.1 Perm. load Vo 1.2
Rebars "fsb 1.2 Live load g 1.5
Concrete e 1.45
Shearing s 1.25
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov EC4
Project name: ZUS Sokolov
ArcelorMIHG I Project address: Sokolov Czech
Cofra 5 Remarks: no comment
2. Longitudinal section and cross-section
Longitudinal section
S0 S1 53 S2
. LJ/3 L:/3 : | L/3 L:/3
: | !
4 - ¥ ] = N i o :
| ' :
| | . le o
Cross seclion
S1 — 80 83 52
7 1
, .' 2|
| R A ~
14 ¥ ml |L
.-‘“ (DI .Cl
Profile: cofraplus60 / 0.88mm / noperce
L1 (m) L2 (m) L3 (m) L4 (m) L5 (m)
1.92 2.64 2.86 0 0
Anti-cracking mesh S, 1.88 cm?
Reinforcement on support S, 1.88 cm?
Reinforcement in the rib 5,
Repartition mesh S,
Slab depth h, 130 mm
Profile height h; 58 mm
Cover anti-cracking mesh €5 25 mm
Cover reinforcement on support e, 20 mm
Cover reinforcement in the rib e, mm
Cover repartition mesh e, 10 mm
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov

EC4

Project name: ZUS Sokolov

ArcelorN\!”OI Project address: Sokolov

Czech

Cofra 5 Remarks: no comment

3. Details EN

IMPLEMENTATION OF THE COMPOSITE DECK: Supports, props,
comply with the rules of Art, the guidance in "Prescription o

various documents of ArcelorMittal Construction

fasteners, openings, etc. ... shall
f technical requirements - CPT"

CONCRETE: The implementation of concrete by pump is recommended. Otherwise, the concrete

must be poured on the bearing elements without excessive accumulation, and immediately leveled to

the depth planned.

Consumption of concrete 95 Litres/m?
Total weight of the slab 247.5 Kg/m?
Overall mesh 0 Kg/m?
Reinforcement on support 0 Kg/m?
Repartition mesh 0 Kg/m?
Reinforcement in the rib 0 Kg/m?

Note: The quantity above are given for information, more accurate values can be calculated taking
into account real conditions of the implementation on site.
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ZUS Sokolov

EC4

Project name:

ZUS Sokolov

ArcelorMittal

Project address:

Sokolov

Czech

Cofra b

Remarks:

no comment

4. Construction stage

a. Loadings

Unfactored (Kn/m?)

Self weight of decking

Self weight of concrete slab

2.38

Construction load (working area 3mx3m)

Construction load (outside working area)

0.75

b. Deflection checking

. Maximum deflection under self weight of decking and wet concrete slab:

Steel sheet 1 2 3 5
f, (mm) (without PEF) 3.96 8.63
Additional weight (kN/m?) 0 0
Selfweight of slab (kN/m?) 2.48 2.48
f ., (mm) (allowed) 7.68 11.44
f o (mm) (with PEF, if any) 3.96 8.63
fnax / falw 0.52 0.75
Unity factor: %L: 0.76 <= 1.00 Pass
c. Sagging bending resistancﬂozteck
Steel sheet 1 2 3 5
Max applied moment: Mg, 2.58 4.69
Moment resistance: My, 5.39 5.39
Mgy / Mpgy 0.48 0.87
Unity factor: }_w_”'_ — 0.87 <=1.00 Pass
M Rdp
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov

EC4

Project name:

ZUS Sokolov

ArcelorMittal

Project address: Sokolov Czech
Cofra 5 Remarks: no comment
d. End support reaction
Steel sheet 1 2 3 5
Max applied reaction: Ry, g, 5.37 7.56
Web crippling resistance: Ry 5, 28.91 28.91
REd, En / E:l{cj, En 0.19 0.26
= R[' 1. En
Unity factor: TAROERR e 0.26 <= 1.00 Pass
R!\'d En
e. Hogging bending resistance check
Steel sheet 1 2 3 5
Max applied reaction: Ry g, -0 3.51
Moment resistance: My, -0 4.87
RELL En / ERLI, En -1 0.72
Unity factor: _Edn _ 0.72 <=1.00 Pass
Ridn
f. Internal support reaction
Steel sheet : 2 3 5
Max applied reaction: Ry, -0.01 13.06
Web crippling resistance: Ry, 1, -0.01 30.97
REd, In / RRd, In -1 0.42
: Rl'l In
Unity factor: L 0.42 <= 1.00 Pass
Rh‘:.’ JAn
g. Interaction bending moment - reaction
Steel sheet 1 2 3 5
Max applied reaction: Ry, 1, -0.01 13.06
Web crippling resistance: R, -0.01 30.97
Max applied moment: M, -0 3.51
Moment resistance: M, 0 6.6
Mign / Mg + Rig 1/ Ry -1 0.78
Unity factor: A_’I'_’“ N M - 0.78 <= 1.00 Pass
M [}] Ril
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov

EC4

Project name:

ZUS Sokolov

ArcelorMittal

Project address:

Sokolov

Czech

Cofra 5

Remarks:

no comment

5. Normal stage
a. Loadings

- Uniformly distributed loads

Unfactored (kN/m?)

Span -

3

Self weight of composite slab

2.38

2.38

2.38

Additional permanent loads (kN/m?*)

1.4

1.4

1.4

Live loads (kN/m?)

3.5

3.5

3.5

b. Sagging bending moment

- Surface and constant line load

Span —

Applied moment (kNm/m)

3.58

3.81

7.36

Moment resistance (kNm/m)

31.04

31.04

31.04

Unity factor:

M Rdp

c. Hogging bending moment

- Surface and constant line load

M Edp

0.24

<=1

.00

Pass

Support —

Applied moment (kNm/m)

8.97

8.97

Moment resistance (kNm/m)

Edn_

M

Unity factor:

Rdn

d. Hogging bending moment at L/3 from internal

- Surface and constant line load

<=1

.00

null

Support —

Applied moment (kNm/m)

0.91

1.59

-0.65

Moment resistance (kNm/m)

7.84

7.64

7.64

Unity factor: i

M

Rdn

Edn __

0.2

<=1

.00

Pass
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ZUS Sokolov EC4
‘ ' Project name: ZUS Sokolov
Arcek)rMi”O l Project address: Sokolov Czech
Cofra o Remarks: no comment
e. Longitudinal shear
Partial connexion method:
- Surface and constant line load
Span — 1 2 3 4 5
Applied moment (kNm/m) 3.28 3.78 7.16
Partial resistance moment 13.16 16.97 15.89
Position (m) 0.59 1.19 1
Max unity factor My, / My, 0.25 0.22 0.45
Unity factor: E;’_’ — 0.45 <= 1.00 Pass
Rd
f. Vertical shear
- Surface and constant line load
Max applied vertical shear
End support : Vi g, 8.61 kN/m
Internal support : Vi, 1, 17.94 kN/m
Vertical shear resistance:
End support : Vi, 5, 12.85 kN/m
Internal support : Vi, 1, 28.55 kIN/m
Unity factor: YL“J — 0.67 <= 1.00 Pass
VR(i,lun
Unity factor: &;ﬂ_ _ 0.63 <=1.00 Pass
Vird,in
Date Username: marian.bandzak@arcelormittal.com Page
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ZUS Sokolov EC4
‘ Project name: ZUS Sokolov
A rce I OrM | t tO I Project address: Sokolov Czech
Cofra d Remarks: no comment
h. Deflection checking
- Inertia’s moment of the cross-section:
Homogeneous section: 1067.26 cm4/m
Cracked section: 560.85 cmé4/m
Mean value: 814.05 cm4/m
- Surface and constant line load
Span — 1 2 3 4 5
Deflection under total loads (mm) 0.5 0.79 2.21
Allowable deflection (mm) 5.49 7.54 8.17
Unity factor: _f& = 0.27 <= 1.00 Pass
fallowed
j. Vibration control
Coefficient mass related to live load 0.5
Minimum required frequency: f;, 3 Hz
Estimated first frequency of the floor 12.11 Hz
Unity factor: fmm - 0.25 <= 1.00 Pass
fo
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