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Zatizeni  [strechal CSN 73 0035 STAVAJICI STAV
STALE
|Stavajici stfecha t&locvién]S2S Material Vypodet Zatizeni |Jedn.
Sonda S1 Rubol 0,04 |kN/m?
Souvrstvi asf pasu | 0,04*3 0,12  |kN/m?
3 2.b. deska 80
cihly+vzduch 150 0,50 |kN/m?
drevény zaklop 5*0,024 0,12 |kN/m?
Omitka VC 23*0,015 0,35 |kN/m?
SDK 15 0,13  [kN/m?
) 1,26 |kN/m?
|Stavajici stfecha t&locvién]S2S Material Vypodet Zatizeni |Jedn.
Sonda S2 Rubol 0,04 |kN/m?
Souvrstvi asf pasu | 0,04*3 0,12  |kN/m?
: 2.b. deska 80
cihly+vzduch 600 0,50 |kN/m?
Tz Z.b. zebra 270/600 [2x & 4000 mm
drevény zaklop 5*0,024 0,12 |kN/m?
¥ Omitka VC 23*0,015 0,35 |kN/m?
SDK 12 0,11 [kN/m?
) 1,24 |kN/m?
UZITNE
Stfecha On1= 050 |kN/m?
VL. TIHA
Typ Vypoclet Zatizeni [Jedn.
Panel PZD 70 | 25*0,07 1,75 |kN/m?
Tram 270/600*2| 25*0,27*0,6*2| 8,10 [kN/m
Tram 270/200 | 25*0,27*0,2 1,35 [kN/m
7B deska 80 25*0,08 2,00 |kN/m?
7B deska 100 | 25*0,10 2,50 |kN/m?
7B deska 150 | 25+*0,15 3,75 kN/m?
SNiH
Misto:|Brno Typ Vypocet Zatizeni |Jedn.
Oblast: . Snih 1 0,5*1,0*1,0 0,50 kN/m®
So=|  0,50[kN/m*
Uhel 5 °
Ms= 1,00
gs= 1,26 kN/m?
x=[ 1,00
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Zatizeni  [strechal CSN 73 0035 STAVAJICI STAV
STALE
|Stavajici stfecha kabinet |S3S Material Vypodet Zatizeni |Jedn.
Sonda S3 Rubol 0,04 |kN/m?
Souvrstvi asf pasu | 0,04*3 0,12  |kN/m?
Cementova mazanin{ 22*0,04 0,88 |kN/m?
= Skvarovy nasyp 9*0,13 1,17 |kN/m?
2.b. deska 100
vzduch mezera 200
Z.b. zebra 270/200 [1x & 1470 mm
drevény zaklop 15 | 50,015 0,08 |kN/m?
Omitka VC 23*0,015 0,35 |kN/m?
) 2,63 |kN/m?
|Stavajici stfecha chodba |S3S Material Vypocet Zatizeni |Jedn.
Sonda S4 Rubol 0,04 |kN/m?
Souvrstvi asf pasu | 0,04*3 0,12  |kN/m?
Cementova mazanin{ 22*0,04 0,88 |kN/m?
Skvarovy nasyp 9*0,15 1,35 |kN/m?
2.b. deska 150
Omitka VC 23*0,015 0,35 |kN/m?
) 2,74 [kN/m?
|Stavajici stfecha chodba |S3S Material Vypodet Zatizeni |Jedn.
Sonda S5 Rubol 0,04 |kN/m?
Souvrstvi asf pasu | 0,04*3 0,12  |kN/m?
Cementova mazanin{ 22*0,04 0,88 |kN/m?
Skvarovy nasyp 9*0,13 1,17 |kN/m?
2.b. deska 100
vzduch mezera 200
2.b. zebra 270/200 [1x & 2000 mm
drevény zaklop 15 | 50,015 0,08 |kN/m?
Omitka VC 23*0,015 0,35 |kN/m?
) 2,63 |kN/m?
|Stavajici stfecha posilovndS3S Material Vypodet Zatizeni |Jedn.
Sonda S6 Rubol 0,04 |kN/m?
Souvrstvi asf pasu | 0,04*3 0,12  |kN/m?
B Cementova mazanin{ 22*0,04 0,88 |kN/m?
- Skvarovy nasyp 9*0,13 1,17 |kN/m?
panely PZD 70
Skvarovy nasyp 9*0,15 1,35 |kN/m?
Hurdis CSD Il
profily IPN 240 1x &4 1200 mm
Omitka VC 23*0,015 0,35 |kN/m?
) 3,91 |kN/m?
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Zatizeni  |[strechal CSN P ENV 1991-2 NAVRZENY STAV
STALE
[Doteplena stiecha t&locviény|S2 Material Vypodet Zatizeni |Jedn.
Sonda S1 Vrchni pés s pos 0,04 |kN/m?
Samolepici pas 0,04 |kN/m?
izolace EPS100 | 1,2*0,3 0,36 |kN/m?
3 Asf. ALpés 1x 1*0,05 0,05 |kN/m?
Stérka vyrovnav 20%0,01 0,20 |kN/m?
2.b. deska 80
cihly+vzduch 150 0,50 |kN/m?
drevény zaklop 5*0,024 0,12 |kN/m?
Omitka VC 23*0,015 0,35 |kN/m?
SDK 15 0,13 |kN/m?
) 1,79 |kN/m?
|Doteplena stiecha t&locviény|S2 Material Vypocet Zatizeni |Jedn.
Sonda S2 Vrchni pés s pos 0,04 |kN/m?
Samolepici pas 0,04 |kN/m?
. izolace EPS100 | 1,2*0,3 0,36 |kN/m?
Asf. ALpés 1x 1*0,05 0,05 |kN/m?
e Stérka vyrovnav 20%0,01 0,20 |kN/m?
2.b. deska 80
G cihly+vzduch 600 0,50 |kN/m?
Z.b. zebra 270/600 |2x & 4000 mm
drevény zaklop 5*0,024 0,12 |kN/m?
Omitka VC 23*0,015 0,35 |kN/m?
SDK 12 0,11 |kN/m?
) 1,77 |kN/m?
UZITNE
Stfecha On1= 0,50 [kN/m*
VL. TiHA
Typ Vypodlet Zatizeni [Jedn.
Panel PZD 70 | 25*0,07 1,75 |kN/m?
Tram 270/600 | 25*0,27*0,6 4,05 |kN/m
Tram 270/200 | 25*0,27*0,2 1,35 [kN/m
7B deska 80 | 25*0,08 2,00 |kN/m?
7B deska 100 | 25*0,10 2,50 |kN/m?
/B deska 150 | 25*0,15 3,75 kN/m?
SNiH
Misto:|Brno | Typ Vypocet Zatizeni |Jedn.
Oblast: | Snih 1 0,7*1,47*1*1 1,03 kN/m®
S=|  0,70|kN/m?
Uhel 5 °
=l 1,47
Ce=| 1,00
C=| 1,00
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Zatizeni  |[strechal CSN P ENV 1991-2 NAVRZENY STAV
STALE
[Doteplena stiecha kabinet  [S3 Material Vypodet Zatizeni |Jedn.
Sonda S3 Vrchni pés s pos 0,04 |kN/m?
Samolepici pas 0,04 |kN/m?
izolace EPS100 | 1,2*0,3 0,36 |kN/m?
Asf. ALpés 1x 1*0,05 0,05 |kN/m?
Stérka vyrovnav 20%0,01 0,20 |kN/m?
o Cementova mazani| 22*0,04 0,88 |kN/m?
Skvarovy nasyp 9*0,13 1,17 |kN/m?
2.b. deska 100
vzduch mezera 200
2.b. zebra 270/200 |1x & 1470 mm
drevény zaklop 15 | 5+0,015 0,08 |kN/m?
Omitka VC 23*0,015 0,35 |kN/m?
) 3,16 |kN/m?
|Doteplena stiecha chodba  [S3 Material Vypodet Zatizeni |Jedn.
Qanda Q4 Vrchni pés s pos 0,04 |kN/m?
Samolepici pas 0,04 |kN/m?
izolace EPS100 | 1,2*0,3 0,36 |kN/m?
Asf. ALpés 1x 1*0,05 0,05 |kN/m?
Stérka vyrovnav 20%0,01 0,20 |kN/m?
Cementova mazani| 22*0,04 0,88 |kN/m?
Skvarovy nasyp 9*0,15 1,35 |kN/m?
2.b. deska 150
Omitka VC 23*0,015 0,35 |kN/m?
) 3,27 [kN/m?
|Doteplena stiecha chodba  [S3 Material Vypodet Zatizeni |Jedn.
Sonda S5 Vrchni pés s pos 0,04 |kN/m?
Samolepici pas 0,04 |kN/m?
izolace EPS100 | 1,2*0,3 0,36 |kN/m?
Asf. ALpas 1x 1*0,05 0,05 |kN/m?
Stérka vyrovnav 20%0,01 0,20 |kN/m?
Cementova mazani| 22*0,04 0,88 |kN/m?
Skvarovy nasyp 9*0,13 1,17 |kN/m?
2.b. deska 100
vzduch mezera 200
2.b. zebra 270/200 |1x & 2000 mm
drevény zaklop 15 | 540,015 0,08 |kN/m?
Omitka VC 23*0,015 0,35 |kN/m?
) 3,16 |kN/m?
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Zatizeni  |[strechal

CSN P ENV 1991-2

NAVRZENY STAV

STALE
|Doteplena stfecha posilovna[S3 Material Vypodet Zatizeni |Jedn.
Sonda S6 Vrchni pés s pos 0,04 |kN/m?
Samolepici pas 0,04 |kN/m?
izolace EPS100 | 1,2*0,3 0,36 |kN/m?
S B Asf. ALpés 1x 1*0,05 0,05 |kN/m?
: ,u 3 Stérka vyrovnav | 20*0,01 0,20 |kN/m?
. Cementova mazani| 22*0,04 0,88 |kN/m?

Skvarovy nasyp 9*0,13 1,17 |kN/m?

panely PZD 70

Skvarovy nasyp 9*0,15 1,35 |kN/m?

Hurdis CSD Il

profily IPN 240 1x 4 1200 mm

Omitka VC 23+0,015 0,35 |kN/m?
) 4,44 |kN/m?

[Doteplena stfecha WC [s4 Material Vypodet Zatizeni |Jedn.
Sonda S7 Vrchni pés s pos 0,04 |kN/m?

Samolepici pas 0,04 |kN/m?

izolace EPS100 | 1,2*0,3 0,36 |kN/m?

Asf. ALpés 1x 1*0,05 0,05 |kN/m?

Stérka vyrovnav 20%0,01 0,20 |kN/m?

Cementova mazani| 22*0,07 1,54 |kN/m?

cihly+vzduch 200 0,50 |kN/m?

Z.b. deska 100

Z.b. Zebra 270/200 |1x 4 870 mm

Omitka VC 230,015 0,35 |kN/m?
) 3,08 |kN/m?
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Télocvi éna |P1 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Geometrie Rozméry
Rozpon L= 4000 mm
Zat. Sifka 1000 mm
| VySka desky 80 mm
|-
g 3 S 3
| g Bodové zatiZzeni
g 20 | |Typ Extr. zat. [Jedn.
Q—l kN
i — |
“ f 1 llr Tl B
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S2S (S1)] 1,26*1,0= 1,26 12| 152 |kN/m
Uzitné 0,5*1,0= 0,50 1,4/ 0,70 |kN/m
VI. Tiha 2,00%1,0= 2,00 12| 2,40 |kN/m
Snih 0,5*1,0= 0,50 1,4/ 0,70 |kN/m
fi|l 426 5,32 |kN/m
Statické schema
T /200 N =020 = =0.200 0 Z2.2
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=[ 10,64 [kNm Vsa1= V2*ema*Ll= | 10,64 |kN
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P1

Télocvi éna

CSN ENV 1992-1-1 (EC 2)

STAVAJICI STAV

Navrh L= 1000 mm
DESKA TL.80mm Beton|c2o2s | | fe= 13,33 MPa
E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,080 m2
E b= 1000|mm d;= 22 mm
y 3 o h= 80|mm d= 58 mm
I I Kryti 15|mm dy= 22 mm
1 L 2 _ _
Pmin=  0,0012 Emax= 0.45
1.000 Pmax= 0,04 Ciim= 0,663
' ' Vyztuz () ks Asd
Dolni Ag; 14 5 769|mm?
Horni As; 14 2 308|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*0sa)/(0,8*b*ao*f )= 0,0243|M < Ejim*d= 0,038[m
E=x,/d= 0,4185] < 045 Eim2*d=|  0,045|m
p=As,/(b*d)= 0,0133] > 0,0012
fe
O..= 50,00|Mpa . T
0 =700%((x,-0,)/x,)= 65.49|Mpa ) gL =
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0238|m . o — .
Mgg,1=0,8*xp*b*a*f4*(d-0,4*x,)= 12,32|kNm a ~
S S
Mgg,2=As2*0gp*(d-dy)= 0,73]kNm —%
b
Mgg=Mgg 1+Mgg 2= 13,04|kNm f—
10,64 < 13,04
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 14 5 769|Mm*
u=2*(b+h)= 2,16|m b=b-t=] 0,962963 |m
t=Alu= 0,03704|m h,=h-t=] 0,042963 |m
v=0,7*(0,7-(f,/200))= 0,420 A=b*h=|0,041372|m*
o= 30[° u=2*(b,+h,)=| 2,011852 |m
Tra=2*0*f g t*A /(cotgd+tgd)= 7,43 kNm
Us1=0,5*0,+0,25*h, = | 0,49222|m 266 < 7,43 Nem reoa
Ugz=2*h= 0,98444|m Msqx S Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2*AAg " tg P/u,= 6,51|kNm
Tra=Tra1+ Trazt Traz= 13,94|kN
2,66 < 13,94
Msdx S Vyhovuje
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Télocvi éna |P1 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 14 2 308|mm”?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 1,542 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b, *d= 15,57|kN
10.64 < 1557 Neni tfeba
' ’ smykova
Vsd S Vea wyztuz
Vra2=0,5*0*.4*b,,*0,9*d= 208,80|kN
10,64 < 208,80
Vsd < VRd2 Vyhovuje
Pw=(asy*Ns)/b,= 0,00000
Pep=(aspy*V2)/b,= 0,00044
Vrwd=Psw*fywa Dy *0,9*d= 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 8,10|kN
VRkaz=VrwdtVRrod= 8,10[kN
Vri=Vrd1tVRras= 23,67|kN
10,64 < 23,67
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 274,27|kN Eim=700/(700+f,9)=] 0,663
Foo=Aso = 109,71[kN &im2=700/(700-f,g)=| 2,038
AF=(As-As) = | -164,56[kN z,=h/2-d,= 18|mm
bod 0 z,=h/2-d,= 18|mm
o= 400|MPa
Nra o=-(D*h*or*f +Ag *0 g1 +A* O gp)= -1497,47|kN
Mg, 0=(As2*Z2-As1*21)* 0= -3,32|kNm
bod 0
Nrge=-(0,8*b*h*o*f 4y +As*C 1A Csn)= -1284,14[kN Mgge=0 kNm
bod 1
d= 0,058|m > Ejim2*do= 0,045|m
Nggr=-(0,8*b*d*o*f4+Fg,)= -728,38[kN
Mgy =(0,8*b*d*a*f 4)*(0,5%h-0,4*d)+F,*z,= 12,37|kNm
bod 2
&jim*d= 0,038|m > &jim2"d,= 0,045|m
N im=-(0,8*Ejim*b*d*ar*feg+AF,)= -245,34|kN
Mg im=(0,8*Ejim*b*d*a*f*(0,5%h-0,4*E i, *d)+Fsp*Z,+F 51*74)= 17,01 |kNm
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Télocvi éna |P1 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0154m < Eim*d=|  0,038|m
Eim2*d=|  0,045|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0257|m < Eim*d=|  0,038|m
Nras=0 kN
Mgas=Fs1*(d-0,4*%1)= 13,09|kNm
bod 4
Nrat im=Fs1= 274,27]kN
Mgt im=Fs1*21= 4,94|kNm
bods ]
Nrat,o=Fs1tFs2= 383,98|kN
Mgat,0=Fs1*Z1-Fs2*2,= 2,96|kNm
bod 1’
d"=h-d,= 0,058|m
Nra1 =-(0,8*b*d" *o*feyt+Fsp)= -892,94|kN
Mgq1 =(-0,8*b*d *a*f.4)*(0,5*h-0,4*d")-F,*z,= -15,33|kNm
bod 2’
Cim*d'= 0,038|m > Clim2*d1= 0,045{m
Nrg,im =-(0,8*Ejim*b*d" *o*fc-AFs)= -574,46kN
Mggim =(-0,8*Eim*b*d *a*f4*(0,5*n-0,4*E | *d")-F s *z,-Fs1*21)= -17,007|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0154m < Eim¥d'=|  0,038|m
Eim2*d1=|  0,045|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0103|m < Eim*d'=|  0,038|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -5,91|kNm
bod 4
NRrgtim =Fs2= 109,71]kN
Mgt im =-Fs2*Z2= -1,97|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000270 m*
As,min,22016*b*d/fyk: 0,000085 m?
A min,3=0,0015*b*d= 0,000087|m*
769,30 > 270,14
307,72 > 87,00
Asx 2 As min Vyhovuje

PROJEKT - SERVIS



Realizace energeticky Uspornych opat

feni

Gymnazium Brno, Slovanské nam. 7, Brno

Strana 11

P1

Télocvi éna

CSN ENV 1992-1-1 (EC 2)

STAVAJICI STAV

celkova vystifednost

v=1/(100*VL,)= 0,01 > 1/200=| 0,005

V=Nsg/ (A .q)= 0,04688

A=(Le*N12)/h= 43,3013 25 < 15/(Wy)= | 69,282

A=(Le*N12)/b= 3,4641 25 15/(\v,)= | 69,282

e,;=Vv*L /2= 0,005|m

e,=0,1*K*L 2*(1/r)= 0,01155| m e, =Mgy/INsgl=| 0,000

K;=A,/20-0,75= 1,41506 Ko= 1,00

1/r=(2*K,*€,4)/(0,9*d)= 0,0816

€iot=CoteatTer= 0,01655|m

Interak&ni diagram

Body 0 1 2 3 4 5

Mrq 332 12,37| 17,01 13,0 4,94 2,96

Nra 1497,47| 728,38 24534 0 274,27 -383,98

Mrq 332 15,33 -17,01 5,91 1,97 2,96

Nra 1497,47|  892,94| 574,46 0 -109,71 -383,98

Msq 13,12 0,00

Nsg 150,00 0,00

Mrde -8,00 0 1

NRde 1264,14| 1284,14| 1284,14

Interak €ni diagram
< M
3 —— M-
E Msd
= —@— Mrde
2000 -1500  -10,00 15,00 20|00
Momenty My /kNm/
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Télocvi éna |P1 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Geometrie Rozméry
Rozpon L= 4000 mm
Zat. Sifka 1000 mm
| VySka desky 80 mm
|-
g 3 S 3
| g Bodové zatiZzeni
g 20 | |Typ Extr. zat. [Jedn.
Q—l kN
i — |
“ f 1 llr Tl B
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S2 (S1) | 1,79*1,0= 1,79 1,1 1,97 |kN/m
Uzitné 0,5*1,0= 0,50 1,3] 0,65 |kN/m
VI. Tiha 2,00%1,0= 2,00 1,1 2,20 |kN/m
Snih 1,03*1,0= 1,03 1,3 1,34 |kN/m
fil 532 6,16 |kN/m
Statické schema
T /200 N =020 = =0.200 0 Z2.2
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*ema*L?=[ 12,32 [kNm Vsa1= V2*ema*Ll= | 12,32 |kN
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P1

Télocvi éna

CSN ENV 1992-1-1 (EC 2)

NAVRZENY STAV

Navrh L= 1000 mm
DESKA TL.80mm Beton|c2o2s | | fe= 13,33 MPa
E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,080 m2
E b= 1000|mm d;= 22 mm
y 3 o h= 80|mm d= 58 mm
I I Kryti 15|mm dy= 22 mm
1 L 2 _ _
Pmin=  0,0012 Emax= 0.45
1.000 Pmax= 0,04 Ciim= 0,663
' ' Vyztuz () ks Asd
Dolni Ag; 14 5 769|mm?
Horni As; 14 2 308|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*0sa)/(0,8*b*ao*f )= 0,0240|M < Ejim*d= 0,038[m
E=x,/d= 0,4135] < 045 Eim2*d=|  0,045|m
p=As,/(b*d)= 0,0133] > 0,0012
fe
O..= 60,00|Mpa . T
0 =700%((x,-0,)/x,)= 57.85|Mpa ) gL =
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0240|m . o — .
Mgg,1=0,8*xp*b*a*f4*(d-0,4*x,)= 12,41|kNm a ~
S S
Mgg,2=As2*0gp*(d-dy)= 0,64|kNm —Yo
b
Mgg=Mgg 1+Mgg 2= 13,05|kNm f—
12,32 < 13,05
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 14 5 769|Mm*
u=2*(b+h)= 2,16|m b=b-t=] 0,962963 |m
t=Alu= 0,03704|m h,=h-t=] 0,042963 |m
v=0,7*(0,7-(f,/200))= 0,420 A=b*h=|0,041372|m*
o= 30[° u=2*(b,+h,)=| 2,011852 |m
Tra=2*0*f g t*A /(cotgd+tgd)= 7,43 kNm
Us1=0,5*0,+0,25*h, = | 0,49222|m 308 < 7,43 Nem reoa
Ugz=2*h= 0,98444|m Msqx S Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2*AAg " tg P/u,= 6,51|kNm
Tra=Tra1+ Trazt Traz= 13,94|kN
3,08 < 13,94
Msdx S Vyhovuje
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Télocvi éna |P1 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 14 2 308|mm”?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 1,542 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b, *d= 15,57|kN
1232 < 1557 Neni tfeba
' ’ smykova
Vsd S Vea wyztuz
Vra2=0,5*0*.4*b,,*0,9*d= 208,80|kN
12,32 < 208,80
Vsd < VRd2 Vyhovuje
Pw=(asy*Ns)/b,= 0,00000
Pep=(aspy*V2)/b,= 0,00044
Vrwd=Psw*fywa Dy *0,9*d= 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 8,10|kN
VRkaz=VrwdtVRrod= 8,10[kN
Vri=Vrd1tVRras= 23,67|kN
1232 < 2367
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 274,27|kN Eim=700/(700+f,9)=] 0,663
Foo=Aso = 109,71[kN &im2=700/(700-f,g)=| 2,038
AF=(As-As) = | -164,56[kN z,=h/2-d,= 18|mm
bod 0 z,=h/2-d,= 18|mm
o= 400|MPa
Nra o=-(D*h*or*f +Ag *0 g1 +A* O gp)= -1497,47|kN
Mg, 0=(As2*Z2-As1*21)* 0= -3,32|kNm
bod 0
Nrge=-(0,8*b*h*o*f 4y +As*C 1A Csn)= -1284,14[kN Mgge=0 kNm
bod 1
d= 0,058|m > Ejim2*do= 0,045|m
Nggr=-(0,8*b*d*o*f4+Fg,)= -728,38[kN
Mgy =(0,8*b*d*a*f 4)*(0,5%h-0,4*d)+F,*z,= 12,37|kNm
bod 2
&jim*d= 0,038|m > &jim2"d,= 0,045|m
N im=-(0,8*Ejim*b*d*ar*feg+AF,)= -245,34|kN
Mg im=(0,8*Ejim*b*d*a*f*(0,5%h-0,4*E i, *d)+Fsp*Z,+F 51*74)= 17,01 |kNm
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Télocvi éna |P1 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0154m < Eim*d=|  0,038|m
Eim2*d=|  0,045|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0257|m < Eim*d=|  0,038|m
Nras=0 kN
Mgas=Fs1*(d-0,4*%1)= 13,09|kNm
bod 4
Nrat im=Fs1= 274,27]kN
Mgt im=Fs1*21= 4,94|kNm
bods ]
Nrat,o=Fs1tFs2= 383,98|kN
Mgat,0=Fs1*Z1-Fs2*2,= 2,96|kNm
bod 1’
d"=h-d,= 0,058|m
Nra1 =-(0,8*b*d" *o*feyt+Fsp)= -892,94|kN
Mgq1 =(-0,8*b*d *a*f.4)*(0,5*h-0,4*d")-F,*z,= -15,33|kNm
bod 2’
Cim*d'= 0,038|m > Clim2*d1= 0,045{m
Nrg,im =-(0,8*Ejim*b*d" *o*fc-AFs)= -574,46kN
Mggim =(-0,8*Eim*b*d *a*f4*(0,5*n-0,4*E | *d")-F s *z,-Fs1*21)= -17,007|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0154m < Eim¥d'=|  0,038|m
Eim2*d1=|  0,045|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0103|m < Eim*d'=|  0,038|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -5,91|kNm
bod 4
NRrgtim =Fs2= 109,71]kN
Mgt im =-Fs2*Z2= -1,97|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000270 m*
As,min,22016*b*d/fyk: 0,000085 m?
A min,3=0,0015*b*d= 0,000087|m*
769,30 > 270,14
307,72 > 87,00
Asx 2 As min Vyhovuje
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Télocvi éna |P1 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
celkova vystifednost
v=1/(100*VL,)= 0,01 > 1/200=| 0,005
V=Nsg/ (A .q)= 0,04688
A=(Le*N12)/h= 43,3013 25 < 15/(Wy)= | 69,282
A=(Le*N12)/b= 3,4641 25 15/(\v,)= | 69,282
e,;=Vv*L /2= 0,005|m
e,=0,1*K*L 2*(1/r)= 0,01155| m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 1,41506 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0816
€iot=CoteatTer= 0,01655|m
Interak&ni diagram
Body 0 1 2 3 4 5
Mrq 332 12,37| 17,01 13,0 4,94 2,96
Nra 1497,47| 728,38 24534 0 274,27 -383,98
Mrq 332 15,33 -17,01 5,91 1,97 2,96
Nra 1497,47|  892,94| 574,46 0 -109,71 -383,98
Msq 14,80 0,00
Nsg 150,00 0,00
Mrde -8,00 0 1
NRde 1264,14| 1284,14| 1284,14
Interak €ni diagram
g —— M+
3 —— M-
E Msd
= —@— Mrde
,80
2000 -1500  -10,00 15,00 20|00
Momenty My /kNm/

PROJEKT - SERVIS



Realizace energeticky Uspornych opat  Feni Strana 17
Gymnazium Brno, Slovanské nam. 7, Brno

Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Geometrie Rozméry
Rozpon L= 10000 mm
Zat. Sifka 4000 mm
| VySka desky 80 mm
|-
g 3 S 3
| g Bodové zatiZzeni
g 20 | |Typ Extr. zat. [Jedn.
Q—l kN
i — |
“ f 1 llr Tl B
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S2S (S2)] 1,24*4,0= 4,94 12| 5,93 |kN/m
Uzitné 0,5*4,0= 2,00 1,4 2,80 |kN/m
VI. Tiha 8,1= 8,10 12| 9,72 |kN/m
Snih 0,5*4,0= 2,00 1,4/ 2,80 |kN/m
Deska 80 2,0*4,0= 8,00 1,2 9,60 |kN/m
fi| 25,04 30,85 |kN/m
Statické schema
T /200 N =020 = =0.200 0 Z2.2
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=| 385,63 [kNm Vsa1= 1V2*ema*L= | 154,25 |kN
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Navrh L= 5000 mm
2x 270/600 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,367 m2
4 | ) 3 b= 540|mm d;= 42 mm
. T2 o h= 680|mm d= 638 mm
a0
RIT “ Kryti 30|mm do= 42 mm
e — Pmin=  0,0012 Emax= 0.45
= 3 B _ —
Pmax= 0,04 Clim= 0,663
. S | vyztuz[ & ks Asg
Dolni Ag; 24 4 1800|mm*
Horni As; 24 2 904|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*0sa)/(0,8*b*ao*f )= 0,0696|M < Ejim*d= 0,423|m
E=x,/d= 0,1090| < 045 Eim2*d=|  0,086|m
P=As,/(b*d)= 0,0052| > 0,0012
fe
Os= 270,00{Mpa R 1
O,=700*((x4-d,)/x,)= 277,33|Mpa N §L =rh
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0684|m . o — .
Mgq,1=0,8*x,*b*a*f4*(d-0,4*x,)= 240,61|kNm a ~
S S
Mgq,,=As,*Ogp*(d-d5)= 149,47|kNm S
b
Mgrg=Mgg,1tMgg 2= 390,08|kNm e
38563 < 390,08
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 24 4 1809|MmM*
u=2*(b+h)= 2,44|m b,=b-t=] 0,389508 |m
t=Alu= 0,15049|m h=h-t=[ 0,529508 [m
v=0,7%(0,7-(f4/200))= 0,420 A=b*h,=| 0,206248 |m
®= 30[° u=2*(b,+hy)=| 1,838033 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 150,48 kNm
Us1=0,5*b,+0,25*h,= [ 0,32713|m 96,41 < 150,48 Nem reoa
Ugz=2*hy= 0,65426|m Msqx = Tra1 vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Tras=2*AFAs " tg®lu = 83,50|kNm
Tre=Tra1+ Trazt Traz= 233,98|kN
96,41 < 233,98
Msdx S Vyhovuje
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 24 2 904|mm?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 0962 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b,,*d= 85,31|kN
15425 > 8531 srf]y”keo%z
Vsd = VRd1 vyztuz
Vr42=0,5*0*f4*b,*0,9*d= 1240,27|kN
154,25 < 1240,27
Vsd < VRd2 Vyhovuje
pswz(asw*ns)/bwz 0,00000
Pep=(aspy*V2)/b,= 0,00237
Vrwd=Psw*fywa*bw*0,9*d= 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 261,81|kN
VRkaz=VrwdtVRrod= 261,81|kN
Vrd=Vra1tVRraz= 347,12]kN
154,25 < 347,12
Vsq < Vkg Vyhovuje
Ohyb + tlak
Fs1=As1 ™= 644,82|kN &im=700/(700+f,q)= 0,663
Foo=Aso = 322,41[kN &im2=700/(700-f,g)=| 2,038
AF=(As-As) = | -322,41|kN z,=h/2-d,= 298|mm
bod 0 z,=h/2-d,= 298|mm
o= 400|MPa
Ngg,o=-(0*h*or*f g+ As1*Os1+As*00) = -5981,18|kN
Mg, 0=(As2*Z2-As1*21)* 0= -107,79|kNm
bod 0
Ngge=-(0,8*b*h*oi*f,y+ Ay * O+ A O sn)= -5001,98|kN Mgrge=0 kNm
bod 1
d= 0,638|m > Ejim2*do= 0,086|m
Ngrq1=-(0,8*b*d*a*f 4 +F,)= -3997,29|kN
Meg;=(0,8*b*d*o*f4)*(0,5*h-0,4*d)+F ,*7,= 407,71|kNm
bod 2
Eim*d= 0,423|m > Eim2do=[  0,086[m
NRra,im=-(0,8*Ejim*b*d*o*f g +AF )= -2112,39|kN
Mgq im=(0,8*Eim*b*d*ar*f.4*(0,5*h-0,4% i, *d) +Fs,*z,+F, *2,)= 704,38 |kNm
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0560|M < Eim*d=|  0,423|m
Eim2*d2=|  0,086|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,1119|m < Eim*d=|  0,423|m
Ngrgz=0 kN
Mgas=Fs1*(d-0,4*%1)= 382,52|kNm
bod 4
Nrat im=Fs1= 644,82|kN
Mgt im=Fs1*21= 192,16[kNm
bods ]
Nrat,o=Fs1tFs2= 967,23|kN
Mgat,0=Fs1*Z1-Fs2*2,= 96,08|kNm
bod 1’
d"=h-d,= 0,638|m
Nra1 =-(0,8*b*d" *o*feyt+Fsp)= -4319,70{kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -503,79|kNm
bod 2’
&jim*d’= 0,423|m > Ejim2*d,= 0,086|m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -2757,21|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -704,382|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0560|m < Eim¥d'=|  0,423|m
Eim2*d1=|  0,086|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0560|M < Eim*d' =l 0,423|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -198,48|kNm
bod 4
NRrgtim =Fs2= 322,41|kN
Mgt im =-Fs2*Z2= -96,08|KNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,001052 m*
As,min,22016*b*d/fyk: 0,000504 m’
A min,3=0,0015*b*d= 0,000517|m*
1808,64 > 1052,25
904,32 > 516,78
Asx 2 As min Vyhovuje
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
celkova vystifednost
v=1/(100*VL,)= 0,00447 < 1/200=| 0,005
V,=Ngg/(A.q)= 0,01021
A=(Le*N12)/h= 25,4713 25 < 15/(W,)= | 148,432
A=(Le*N12)/b= 32,075 25 15/(W,)= | 148,432
e,=V*L/2= 0,01118|m
e,=0,1*K*L 2*(1/r)= 0,00971f m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 0,52357 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0074
€iot=CoteatTer= 0,02089|m
Interak&ni diagram
Body 0 1 2 3 4 5
\ -107,79 407,71 704,38 382,52 192,16 96,08
NRrq 5981,18 3997,29| 2112,39 0 -644,82 -967,23
Mgq -107,79 -503,79| -704,38 -198,48 -96,08 96,08
NRrq 5981,18 4319,70| 2757,21 0 -322,41 -967,23
Msq 396,08 0,00
Nsg 500,00 0,00
Mrde -350,00 0 170
NRde 5001,98 5001,98| 5001,98
Interak €ni diagram
g —— M+
3 —— M-
E Msd
= —— Mrde
-800,00 -600,00 -400,00 200,00 400,00 600,00 800,00
-1000,00 +
Momenty My /kNm/
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Geometrie Rozméry
Rozpon L= 10000 mm
Zat. Sifka 4000 mm
| VySka desky 80 mm
|-
g 3 S 3
| g Bodové zatiZzeni
g 20 | |Typ Extr. zat. [Jedn.
Q—l kN
i — |
“ f 1 llr Tl B
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S2 (S2) | 1,77*4,0= 7,06 11| 7,77 |kN/m
Uzitné 0,5*4,0= 2,00 1,3] 2,60 |kN/m
VI. Tiha 8,1= 8,10 1,1 8,91 |kN/m
Snih 1,03*4,0= 4,11 1,3] 5,35 |kN/m
Deska 80 2,0*4,0= 8,00 1,1 8,80 |kN/m
fi| 29,27 33,43 |kN/m
Statické schema
0240 N =020 = =0.200 0 Z2.2
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=| 417,88 [kNm Vsa1= V2*ema*L= | 167,15 |kN
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Navrh L= 5000 mm
2x 270/600 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,367 m2
4 | ) 3 b= 540|mm d;= 42 mm
. T2 o h= 680|mm d= 638 mm
a0
RIT “ Kryti 30|mm do= 42 mm
e — Pmin=  0,0012 Emax= 0.45
= 3 B _ —
Pmax= 0,04 Clim= 0,663
. S | vyztuz[ & ks Asg
Dolni Ag; 24 4 1800|mm*
Horni As; 24 2 904|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*0sa)/(0,8*b*ao*f )= 0,0696|M < Ejim*d= 0,423|m
E=x,/d= 0,090 < 0.45 Ejim2*d= 0,086|m
p=As,/(b*d)= 0,0052| > 0,0012
fe
Oga= 270,00[Mpa N 1
O,=700*((x4-d,)/x,)= 277,33|Mpa N §L =rh
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0684|m . o — .
Mgq,1=0,8*x,*b*a*f4*(d-0,4*x,)= 240,61|kNm a ~
S S
Mgg,2=As2*0gp*(d-dy)= 149,47|kNm S
b
Mgrg=Mgg,1tMgg 2= 390,08|kNm f—
417,88 > 390,08
Msq = Mgg Nevyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 24 4 1809 mMM*
u=2*(b+h)= 2,44]m b,=b-t=| 0,389508 |m
t=Alu= 0,15049|m h,=h-t=] 0,529508 |m
v=0,7%(0,7-(f4/200))= 0,420 A=b*h,=| 0,206248 |m
®= 30[° u=2*(b,+hy)=| 1,838033 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 150,48 kNm
Ug1=0,5*0,+0,25*h,= | 0,32713|m 104,47 < 150,48 Nem reoa
Ugz=2*hy= 0,65426|m Msg x S Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2 A A g tgd/u = 83,50|kNm
Tre=Tra1+ Trazt Traz= 233,98|kN
104,47 < 233,98
Msdx S Vyhovuje
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 24 2 904|mm?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 0962 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b,,*d= 85,31|kN
167,15 > 8531 srf]y”keo%z
Vsd = VRd1 vyztuz
Vr42=0,5*0*f4*b,*0,9*d= 1240,27|kN
167,15 <  1240,27
Vsd < VRd2 Vyhovuje
pswz(asw*ns)/bwz 0,00000
Pep=(aspy*V2)/b,= 0,00237
Vrwd=Psw*fywa*bw*0,9*d= 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 261,81|kN
VRkaz=VrwdtVRrod= 261,81|kN
Vrd=Vra1tVRraz= 347,12]kN
167,15 < 347,12
Vsq < VR Vyhovuje
Ohyb + tlak
Fs1=As1 ™= 644,82|kN &im=700/(700+f,q)= 0,663
Foo=Aso = 322,41[kN &im2=700/(700-f,g)=| 2,038
AF=(As-As) = | -322,41|kN z,=h/2-d,= 298|mm
bod 0 z,=h/2-d,= 298|mm
o= 400|MPa
Ngg,o=-(0*h*or*f g+ As1*Os1+As*00) = -5981,18|kN
Mg, 0=(As2*Z2-As1*21)* 0= -107,79|kNm
bod 0
Ngge=-(0,8*b*h*oi*f,y+ Ay * O+ A O sn)= -5001,98|kN Mgrge=0 kNm
bod 1
d= 0,638|m > Ejim2*do= 0,086|m
Ngrq1=-(0,8*b*d*a*f 4 +F,)= -3997,29|kN
Meg;=(0,8*b*d*o*f4)*(0,5*h-0,4*d)+F ,*7,= 407,71|kNm
bod 2
Eim*d= 0,423|m > Eim2do=[  0,086[m
NRra,im=-(0,8*Ejim*b*d*o*f g +AF )= -2112,39|kN
Mgq im=(0,8*Eim*b*d*ar*f.4*(0,5*h-0,4% i, *d) +Fs,*z,+F, *2,)= 704,38 |kNm
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0560|M < Eim*d=|  0,423|m
Eim2*d2=|  0,086|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,1119|m < Eim*d=|  0,423|m
Ngrgz=0 kN
Mgas=Fs1*(d-0,4*%1)= 382,52|kNm
bod 4
Nrat im=Fs1= 644,82|kN
Mgt im=Fs1*21= 192,16[kNm
bods ]
Nrat,o=Fs1tFs2= 967,23|kN
Mgat,0=Fs1*Z1-Fs2*2,= 96,08|kNm
bod 1’
d"=h-d,= 0,638|m
Nra1 =-(0,8*b*d" *o*feyt+Fsp)= -4319,70{kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -503,79|kNm
bod 2’
&jim*d’= 0,423|m > Ejim2*d,= 0,086|m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -2757,21|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -704,382|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0560|m < Eim¥d'=|  0,423|m
Eim2*d1=|  0,086|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0560|M < Eim*d' =l 0,423|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -198,48|kNm
bod 4
NRrgtim =Fs2= 322,41|kN
Mgt im =-Fs2*Z2= -96,08|KNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,001052 m*
As,min,22016*b*d/fyk: 0,000504 m’
A min,3=0,0015*b*d= 0,000517|m*
1808,64 > 1052,25
904,32 > 516,78
Asx 2 As min Vyhovuje
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Télocvi éna |P2 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
celkova vystifednost
v=1/(100*VL,)= 0,00447 < 1/200=| 0,005
Vi =Ngd/(AFq)= 0,01021
A=(Le*N12)/h= 25,4713 25 < 15/(W,)= | 148,432
A=(Le*N12)/b= 32,075 25 15/(W,)= | 148,432
e,=V*L./2= 0,01118|m
e,=0,1*K*L 2*(1/r)= 0,00971f m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 0,52357 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0074
€ i—€ote te,= 0,02089|m
Interak&ni diagram
Body 0 1 2 3 4 5
\ -107,79 407,71 704,38 382,52 192,16 96,08
NRrq 5981,18 3997,29| 2112,39 0 -644,82 -967,23
Mgq -107,79 -503,79| -704,38 -198,48 -96,08 96,08
NRrq 5981,18 4319,70| 2757,21 0 -322,41 -967,23
Msq 428,33 0,00
Nsg 500,00 0,00
Mrde -350,00 0 170
NRde 5001,98 5001,98| 5001,98
Interak €ni diagram
g —— M+
3 —— M-
E Msd
= —— Mrde
8,33
-800,00 -600,00 -400,00 400,00 600,00 800,00
-1000,00 +
Momenty My /kNm/
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Kabinet P3 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Geometrie Rozméry
\ Rozpon L= 5100 mm
T ey Zat. §ifka 1470 mm
117 \, P VySka desky 100 mm
r._g}|3|:= :? v ."I - \“\. \\ |
: { \\\ \i
f \\
1
[ /
i
116 l:l:au Bodové zatizeni
| ¢ <onda & Typ Extr. zat. iildn.
-h‘i ................. i—
_ .;i g thuw!ﬂjjgﬂﬂﬂﬂ‘ S v SR =
Lo
; R —i
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3S (S3)] 2,63*1,47= 3,87 12| 4,65 |kN/m
Uzitné 0,5%1,47= 0,74 14| 1,04 |kN/m
VI. Tiha 1,35= 1,35 12| 1,62 |kN/m
Snih 0,5%1,47= 0,74 1,4 1,04 |kN/m
Deska 100 2,5%1,47= 3,68 12| 4,42 |kN/m
f;| 10,38 12,77 |kN/m
Statické schema
0200 * =Q.20 < =Q.200 ] é_’z
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=[ 41,52 [kNm Vsg1= 1U2*ema*L= | 32,57 |kN
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Kabinet P3 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Navrh L= 2500 mm
1x 270/200 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,081 m2
=
= b= 270|mm d;= 38 mm
4 5 = h= 300|mm d= 262 mm
I 8 ? ] . mm d —
- 5 — Pmin=  0,0012 Ema= 0.45
| - ‘ Pmax= 0,04 lim= 0,663
, 1.500 | Vyztuz b ks Asg
Dolni Ag; 16 3 603|mm?
Horni As; 12 2 226|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*052)/(0,8*b*or*fey) = 0,0550|M < Eim*d= 0,174|m
E=x,/d= 0,2099] < 045 Eim2*d=|  0,073|m
p=As,/(b*d)= 0,0085| > 0,0012
fe
O.,= 250,00|Mpa N -
O,=700*((x4-d,)/x,)= 241,88|Mpa N §L =rh
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0556|m . o — .
Mgq,1=0,8*x,*b*a*f4*(d-0,4*x,)= 38,42|kNm a ~
S S
Mgq,,=As,*Ogp*(d-d5)= 12,36|kNm 5
b
Mgrg=Mgg,1tMgg 2= 50,78|kNm e
4152 < 50,78
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 16 3 603|mm*
u=2*(b+h)= 1,14|m b,=b-t=[ 0,198947 |m
t=Alu= 0,07105|m h=h-t=[ 0,228947 [m
v=0,7%(0,7-(f4/200))= 0,420 A=b.*h,=| 0,045548 |m
®= 30|° u=2*(b,+h,)=| 0,855789 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 15,69 kNm
Ug2=0,5*b,+0,25*h= [ 0.15671|m 1038 < 1569 Nem reoa
Ugz=2*hy= 0,31342|m Msqx = Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Tras=2*AFAs " tg®lu = 13,20|kNm
Tre=Tra1+ Trazt Traz= 28,89|kN
10,38 < 28,89
Msdx S Vyhovuje
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Kabinet P3 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 16 2 402|mm?
L=0,7-(f4/200)= 06| = 0,50
k=1,6-d= 1,338 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b,,*d= 21,14|kN
3257 > 2114 Je treba
smykova
Vsd S Vea wztuz
Vge2=0,5*0*,4*b,,*0,9*d= 254,66|kN
3257 < 254,66
Vsq S VRa2 Vyhovuje
Pw=(asy*Ns)/b,= 0,00000
Psb=(asp*\2)/by= 0,00211
Vrua=Psw*fywa by *0,9%d= 0,00[kN
Vrba=Psp*fyba*Dy*0,9*d= 47,78[kN
Viras=Vrwdt VRbd= 47,78[kN
Vri=Vrd1tVRras= 68,93|kN
3257 < 6893
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 214,94|kN Eim=700/(700+f,9)=] 0,663
Foo=Aso = 80,60|kN &im2=700/(700-f,g)=| 2,038
AF=(As-As) = | -134,34[kN z,=h/2-d,= 112|mm
bod 0 z,=h/2-d,= 114|mm
0= 400|MPa
Nrg o=-(D*h*o*f g +Ag1*G1 +A,*O,) = -1411,58[kN
Mgg,0=(As2*Z2-As1*21)* 0= -16,70|kNm
bod 0
Ngge=-(0,8*b*h*oi*f,y+ Ay * O+ A O sn)= -1195,58[kN Mgrge=0 kNm
bod 1
d= 0,262|m > Ejim2*do= 0,073|m
Ngrg1=-(0,8*b*d*a*f.q+Fg,)= -835,16|kN
Meq=(0,8*b*d*o*f4)*(0,5*h-0,4*d)+F,*7,= 43,29|kNm
bod 2
&jim*d= 0,174|m > &jim2"d,= 0,073|m
N im=-(0,8*Ejim*b*d*ar*feg+AF,)= -365,60|kN
MRga,im=(0,8*Eim*b*d*o*f.4*(0,5*h-0,4*E i *d)+F* 2+ F 1 *24)= 73,54 |kNm
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Kabinet P3 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0466|Mm < Eim*d=|  0,174|m
&im2*d2=|  0,073|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0746lm < Eim*d=|  0,174|m
Nr4s=0 kN
Mgas=Fs1*(d-0,4*%1)= 49,90|kNm
bod 4
Nrat im=Fs1= 214,94|kN
Mgt im=Fs1*21= 24,07]kNm
bods ]
Nrat,o=Fs1tFs2= 295,54|kN
Mgat,0=Fs1*Z1-Fs2*2,= 14,88|kNm
bod 1’
d"=h-d,= 0,264|m
Ngg1 =-(0,8*0*d *a*feq+Fgy)= -975,26[kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -57,83|kNm
bod 2’
Cim*d'= 0,175|m > Eim*di=[  0,077[m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -638,09|kN
Mgaim =(-0,8*€jim*b*d *ot*f4*(0,5*h-0,4*Eim*d")-Fs,*2,-F 1 *24)= -73,5794|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0466|Mm < Eim¥d'=|  0,175|m
Eim2*di=|  0,077|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0280|m < Eim*d' =l 0,175|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -20,38|kNm
bod 4
NRrgtim =Fs2= 80,60|kN
Mgt im =-Fs2*Z2= -9,19|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000252 m*
As,min,22016*b*d/fyk: 0,000104 m’
A min,3=0,0015*b*d= 0,000106|mM
602,88 > 251,51
226,08 > 106,11
Asx 2 As min Vyhovuje
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Kabinet P3 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
celkova vystifednost
v=1/(100*VL,)= 0,00632| > 1/200=| 0,005
Vu:NSd/(AC*de): 0,0463
A=(Le*N12)/h= 28,8675 25 < 15/(Wp)= | 69,714
A=(Le*N12)/b= 32,075 25 15/(Wv)= | 69,714
e,=V*L./2= 0,00791|m
e,=0,1*K*L 2*(1/r)= 0,00783| m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 0,69338 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0181
€iot=CoteatTer= 0,01573|m
Interak&ni diagram
Body 0 1 2 3 4 5
Mrq -16,70 4329] 73,54 49,90 24,07 14,88
Nra 1411,58]  835,16] 365,60 0 -214,94 -295,54
Mrq -16,70 57,83 -7358 -20,38 -9,19 14,88
Nra 1411,58]  975,26] 638,09 0 -80,60 -295,54
Msq 43,88 0,00
Nsg 150,00 0,00
Mrde -38,00 0 7
NRde 1195,58] 119558| 119558
Interak €ni diagram
g —— M+
3 —— M-
E Msd
= —@— Mrde
-100,00 -80,00 -60,00 -40,00 -20,00 60,00 80,00 104,00
-200,00 1
Momenty My /kNm/
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Kabinet P3 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Geometrie Rozméry
\ Rozpon L= 5100 mm
S \ Zat. Sirka 1470 mm
117 \ P VySka desky 100 mm
r._g}|3|:= :? v |lII: - \“\. \\ \!
{ \\H‘\I
f .
1
[ /
i
116 l:l:au Bodové zatizeni
| ¢ <onda & Typ Extr. zat. iildn.
-h‘i ................. i—
_ .;i g thuv!ﬂjjgﬂﬂﬂﬂ‘ S v SR =
Lo
; R —i
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3 (S3) | 3,16*1,47= 4,65 1,1 5,12 |kN/m
Uzitné 0,5%1,47= 0,74 1,3] 0,97 |kN/m
VI. Tiha 1,35= 1,35 1,1 1,49 |kN/m
Snih 1,03*1,47= 151 1,3] 1,97 |kN/m
Deska 100 2,5%1,47= 3,68 1,1 4,05 |kN/m
fi| 11,93 13,60 |kN/m
Statické schema
0200 * =Q.20 < =Q.200 ] é_’z
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*ema*L?=| 44,22 [kNm Vsg1= 12*ema*L= | 34,68 |kN
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Kabinet P3 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Navrh Le= 2500 mm
1x 270/200 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,081 m2
=
= b= 270|mm di= 38 mm
4 5 = h= 300|mm d= 262 mm
I 8 ? I - mm d —
- 5 — Pmin=  0,0012 Ema= 0.45
| - ‘ Prmax= 0,04 iim= 0,663
, 1.500 | Vyztuz b ks Asg
Dolni Ag; 16 3 603|mm?
Horni As; 12 2 226|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*052)/(0,8*b*or*fey) = 0,0550|M < Eim*d= 0,174|m
E=x,/d= 0,2099] < 045 Eim2*d=|  0,073|m
p=As,/(b*d)= 0,0085| > 0,0012
fe
O.,= 250,00|Mpa N -
O,=700*((x4-d,)/x,)= 241,88|Mpa N §L =rh
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0556|m . o — .
Mgq,1=0,8*X,*b*o*f.*(d-0,4*x,)= 38,42|kNm a ~
S S
Mgq,,=As,*Ogp*(d-d5)= 12,36|kNm o
b
Mgr¢=Mrd,1t*Mgg 2= 50,78|kNm e
44,22 < 50,78
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 16 3 603|mm*
u=2*(b+h)= 1,14|m b,=b-t=[ 0,198947 |m
t=Alu= 0,07105[m h.=h-t=] 0,228947 |m
v=0,7*(0,7-(f/200))= 0,420 A=b.*h,=| 0,045548 |m
o= 30[° u=2*(b,+hy)=| 0,855789 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 15,69 kNm
Ug1=0,5*b,+0,25*n= [ 0,15671]m 11,06 < 1569 iiiben
Usiz=2*hy= 0,31342|m Msg x = Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Tras=2*AFAs " tg®lu = 13,20|kNm
Tra=Tra1* Trazt Tras= 28,89[kN
11,06 < 28,89
Msdx S Vyhovuje

PROJEKT - SERVIS



Realizace energeticky Gspornych opat

feni

Gymnazium Brno, Slovanské nam. 7, Brno

Strana 34

Kabinet P3 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 16 2 402|mm?
L=0,7-(f4/200)= 06| = 0,50
k=1,6-d= 1,338 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b,,*d= 21,14|kN
3468 > 2114 Je treba
smykova
Vsd S Vea wztuz
Vge2=0,5*0*,4*b,,*0,9*d= 254,66|kN
3468 < 254,66
Vsq S VRa2 Vyhovuje
Pw=(asy*Ns)/b,= 0,00000
Psb=(asp*\2)/by= 0,00211
Vrua=Psw*fywa by *0,9%d= 0,00[kN
Vrba=Psp*fyba*Dy*0,9*d= 47,78[kN
Viras=Vrwdt VRbd= 47,78[kN
Vri=Vrd1tVRras= 68,93|kN
3468 < 6893
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 214,94|kN Eim=700/(700+f,9)=] 0,663
Foo=Aso = 80,60|kN &im2=700/(700-f,g)=| 2,038
AF=(As-As) = | -134,34[kN z,=h/2-d,= 112|mm
bod 0 z,=h/2-d,= 114|mm
0= 400|MPa
Nrg o=-(D*h*o*f g +Ag1*G1 +A,*O,) = -1411,58[kN
Mgg,0=(As2*Z2-As1*21)* 0= -16,70|kNm
bod 0
Ngge=-(0,8*b*h*oi*f,y+ Ay * O+ A O sn)= -1195,58[kN Mgrge=0 kNm
bod 1
d= 0,262|m > Ejim2*do= 0,073|m
Ngrg1=-(0,8*b*d*a*f.q+Fg,)= -835,16|kN
Meq=(0,8*b*d*o*f4)*(0,5*h-0,4*d)+F,*7,= 43,29|kNm
bod 2
&jim*d= 0,174|m > &jim2"d,= 0,073|m
N im=-(0,8*Ejim*b*d*ar*feg+AF,)= -365,60|kN
MRga,im=(0,8*Eim*b*d*o*f.4*(0,5*h-0,4*E i *d)+F* 2+ F 1 *24)= 73,54 |kNm
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Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0466|Mm < Eim*d=|  0,174|m
Eim2*do=|  0,073|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0746lm < Eim*d=|  0,174|m
Nr4s=0 kN
Mgas=Fs1*(d-0,4*%1)= 49,90|kNm
bod 4
NRat,im=Fs1= 214,94|kN
Mgt im=Fs1*21= 24,07|kNm
bods ]
Nrat,o=Fs1tFs2= 295,54|kN
Mgat,0=Fs1*Z1-Fs2*2,= 14,88|kNm
bod 1’
d=h-d,= 0,264|m
Ngg1 =-(0,8*0*d *a*feq+Fgy)= -975,26[kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -57,83|kNm
bod 2’
Cim*d"= 0,175|m > Eim*di=[  0,077[m
Nrg,im =-(0,8*Ejim*b*d" *o*fc-AFs)= -638,09]kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -73,5794|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0466|Mm < Eim¥d'=|  0,175|m
Eim2*di=|  0,077|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0280|m < Eim*d' =l 0,175|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -20,38|kNm
bod 4
NRrgtim =Fs2= 80,60|kN
Mgatim =-Fs2*Z2= -9,19|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000252 m*
As,min,22016*b*d/fyk: 0,000104 m?
A min,3=0,0015*b*d= 0,000106|m”
602,88 > 251,51
226,08 > 106,11
Asx 2 As min Vyhovuje
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Kabinet

P3

CSN ENV 1992-1-1 (EC 2)

NAVRZENY STAV

celkova vystifednost

v=1/(100*VL,)= 0,00632| > 1/200=| 0,005
Vu:NSd/(AC*de): 0,0463
A=(Le*N12)/h= 28,8675 25 < 15/(Wp)= | 69,714
A=(Le*N12)/b= 32,075 25 15/(Wv)= | 69,714
e,;=Vv*L /2= 0,00791|m
e,=0,1*K*L 2*(1/r)= 0,00783| m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 0,69338 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0181
€it—€ote ter= 0,01573|m
Interak&ni diagram
Body 0 1 2 3 4 5
Mrq -16,70 4329] 73,54 49,90 24,07 14,88
Nra 1411,58]  835,16] 365,60 0 -214,94 -295,54
Mrq -16,70 57,83 -7358 -20,38 -9,19 14,88
Nra 1411,58]  975,26] 638,09 0 -80,60 -295,54
Msq 46,58 0,00
Nsg 150,00 0,00
Mrde -38,00 0 7
NRde 1195,58] 119558| 119558
Interak €ni diagram
< M
3 —&— M-
E Msd
= —@— Mrde
-100,00 -80,00 -60,00 -40,00 -20,00 60,00 80,00 ,00
-200,00 1
Momenty My /kNm/
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Chodba P4 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Geometrie Rozméry
Rozpon L= 3000 mm
Zat. Sifka 1000 mm
VySka desky 150 mm
Bodové zatiZzeni
Typ Extr. zat. |Jedn.
kN
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3S (S4) | 2,74*1,00= 2,74 12| 3,29 |kN/m
Uzitné 0,5*1,00= 0,50 1,4/ 0,70 |kN/m
VI. Tiha 3,75= 3,75 12| 450 |kN/m
Snih 0,5*1,00= 0,50 1,4/ 0,70 |kN/m
fi|l 7,49 9,19  |kN/m
Statické schema
0200 * =Q.20 < =Q.200 ] é_’z
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?= 10,34 [kNm Vsa1= V2*ema*Ll= | 13,79 |kN
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Chodba P4 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Navrh L= 2500 mm
DESKA tl. 150 mm Beton|c2o2s | | f= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,150 m2
= b= 1000|mm d;= 35 mm
. . = h= 150|mm d= 115 mm
u Kryti 30{mm dy= 35 mm
: =t 2 Pmin=  0,0012 Emax= 0.45
Pmax= 0,04 Clim= 0,663
1.000 Vyztuz () ks Asd
Dolni Ag; 10 5 393|mm?
Horni A, 10 0 olmm*
Posouzeni |
Ohyb |
Xa=(As1*fyq-As2*Ts)/(0,8*0* o f )= 0,0131|m < Eim*d=|  0,076|m
E=x,/d= 0,1141] < 045 Eim2*d=|  0,071|m
p=As,/(b*d)= 0,0034| > 0,0012
Ou= -1000,00|Mpa N i
O, =700*((X,-d)/X,)= -1167,54|Mpa | §L =rh
Xo=(As1*f,-As2*Tp)/(0,8%b*a*f. )= 00131|m . - — g
Mgq.1=0,8*Xy*0*or*fo4*(d-0,4*X,)= 15,36|kNm o .
Mgd,2=As2*Op*(d-dy)= 0,00|kNm —{o
Mgg=Mgg 1+Mggq o= 15,36|kNm L
10,34 < 15,36
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [amm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 10 5 393|mm*
u=2*(b+h)= 2,3|m by=b-t=| 0,934783 |m
t=Alu= 0,06522|m h,=h-t=] 0,084783 |m
v=0,7%(0,7-(f4/200))= 0,420 A=b.*h,=| 0,079253 |m
¢= 30)° u=2*(b,+h)=| 2,03913 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 25,06 kNm
Us1=0,5*b+0,25*h,= | 0,48859|m 259 < 2506 Nem reoa
Ugz=2*hy= 0,97717|m Msg x S Tra vyztuz
Traz=2*A*asy* ywd*COtg(D: 0,00|kNm
Traz=2*AAg " tg P/u,= 6,28|kNm
Tre=Tra1+ Trazt Traz= 31,34(kN
259 < 31,34
Msd x = Tra Vyhovuje
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Chodba P4 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | & (mm)/ks/| as
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 10 2 157]mm?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 1,485 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40%0)*b,,*d= 47,22|kN
13.79 < 47.22 Neni tfeba
' ' smykova
Vsq S VRa1 vyztuz
Vrd2=0,5*0*fc4*b,*0,9%d= 414,00[kN
13,79 < 414,00
Vsd < VRd2 Vyhovuje
pswz(asw*ns)/bwz 0,00000
Psb=(asp*V2)/b,= 0,00022
VRWd:psw*fywd*bw*Oag*d: 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 8,19|kN
Vrdz=VrwatVrod= 8,19|kN
Vrd=VRrd1tVRraz= 55,41|kN
13,79 < 55,41
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 139,93|kN Eim=700/(700+f,9)=] 0,663
Fso=As* = 0,00[kN Eim=700/(700-f,9)=] 2,038
AF=(Ag-As))*fye= | -139,93]kN z,=h/2-d,= 40|mm
bod 0 Zzzh/Z-dzz 40lmm
o= 400[MPa
Ngg,o=-(0*h*or*f g+ As1*Os1+As*00) = -2157,00[kN
Mgg,0=(As2*Z2-As1*21)* 0= -6,28|kNm
bod 0’
Nrge=-(0,8*0*h*or*fcq+As; *Os1 +As,*Os0)= -1757,00/kN Mgge=0 KkNm
bod 1
d= 0,115|m > Ejim2*do= 0,071|m
Nra1=-(0,8*b*d*o*fcq+Fso)= -1226,67|kN
Mga1=(0,8*b*d*ar*fc)*(0,5*h-0,4*d)+F,*2,= 35,57|kNm
bod 2
Eiim*d= 0,076[m > Elimz*d2= 0,071|m
NRr im=-(0,8*m*b*d*a*f g+ AF )= -672,79|kN
Mg im=(0,8*Cjim*b*d*a*fe4*(0,5*h-0,4*Cjim*d) +F,* 25+ Fs1*21)= 41,78 |kNm
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Chodba P4 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0131|m < Eim*d=|  0,076|m
Eim2*d2=|  0,071fm
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0131|m < Eim*d=|  0,076|m
Nras=0 kN
Mgas=Fs1*(d-0,4*%1)= 15,36|kNm
bod 4
Nrat im=Fs1= 139,93|kN
Mgt im=Fs1*21= 5,60|kNm
bods ]
Nrat,o=Fs1tFs2= 139,93|kN
Mgat,0=Fs1*Z1-Fs2*2,= 5,60|kNm
bod 1’
d"=h-d,= 0,115|m
Ngg1 =-(0,8*0*d *a*feq+Fgy)= -1366,60[kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -41,17|\kNm
bod 2’
Ejim*d = 0,076|m > Ejim2*d,= 0,071|m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -952,66|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -41,7823|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0131|m < Eim*d' =l 0,076|m
Eim2*di=|  0,071|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0000|m < Eim*d' =l 0,076|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= 0,00[kNm
bod 4
NRrgtim =Fs2= 0,00]|kN
Mgt im =-Fs2*Z2= 0,00|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000370 m*
As,min,22016*b*d/fyk: 0,000168 m’
A min,3=0,0015*b*d= 0,000173|m*
392,50 > 369,61
0,00 < 172,50
Asx 2 As min Vyhovuje
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Chodba P4 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
celkova vystifednost
v=1/(100*VL,)= 0,00632| > 1/200=| 0,005
Vu:NSd/(Ac*fcd): 0,025
A=(Le*N12)/h= 57,735 25 < 15/(Wy)= | 94,868
Ao=(Le*V12)/b= 8,66025 25 15/(\Nv,)= | 94,868
e,=V*L./2= 0,00791|m
e,=0,1*K*L 2*(1/r)= 0,05497| m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 2,13675 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0412
€iot=CoteatTer= 0,06287|m
Interak&ni diagram
Body 0 1 2 3 4 5
Mrq -6,28 3557| 41,78 15,36 5,60 5,60
Nrq 2157,00 1226,67| 672,79 0 -139,93 -139,93
Mrq -6,28 -4117| -41,78 0,00 0,00 5,60
Nrq 2157,00] 1366,60] 952,66 0 0,00 -139,93
Msq 13,48 0,00
Nsg 50,00 0,00
Mrde -25,00 0 12
NRde 1757,00] 1757,00] 1757,00
Interak €ni diagram
< M
3 —— M-
E Msd
= —@— Mrde
T T T T O OO £ '4\’8 T T
-50,00 -40,00 -30,00 -20,00 -10,00 0,00 00 20,00 30,00 40,00 50[00
Momenty My /kNm/
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Chodba P4 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Geometrie Rozméry
Rozpon L= 3000 mm
Zat. Sifka 1000 mm
VySka desky 150 mm
Bodové zatiZzeni
Typ Extr. zat. |Jedn.
kN
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3 (S4) | 3,27*1,00= 3,27 1,1 3,60 |kN/m
Uzitné 0,5*1,00= 0,50 1,3] 0,65 |kN/m
VI. Tiha 3,75= 3,75 1,1 4,13 |kN/m
Snih 1,03*1,00= 1,03 1,3 1,34 |kN/m
f,| 855 9,72 |kN/m
Statické schema
0200 * =Q.20 < =Q.200 (] é_’z
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=[ 10,94 [kNm Vsa1= V2*ema*Ll= | 14,58 |kN
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Chodba P4 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Navrh L= 2500 mm
DESKA tl. 150 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,150 m2
= b= 1000|mm d;= 35 mm
. . = h= 150|mm d= 115 mm
u Kryti 30{mm dy= 35 mm
: = 2 Pmin=  0,0012 Emax= 0.45
Pmax= 0,04 Clim= 0,663
1.000 s
Vyztuz ¢ ks Asd
Dolni Ag; 10 5 393|mm?
Horni A, 10 0 olmm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*052)/(0,8*b*or*fey) = 0,0131|M < Eim*d= 0,076|m
E=x,/d= 0,1141] < 045 Eim2*d=|  0,071|m
p=As,/(b*d)= 0,0034| > 0,0012
fe
Osa= -1000,00{Mpa B i
0 =700%((x,-0,)/x,)= 1167 54| Mpa ) gL =
Xo=(As1*,5-Ass T p)/(0,8*b*ar*f )= 0,0131|m . o —
MRdJ:O,8*Xb*b*0c*fcd*(d-0,4*Xb)= 15,36]kNm AT sl
S S
Mgg,2=As2* 05, *(d-d5)= 0,00|kNm —\o
b
MRd:MRd,l+MRd,2: 15,36 kNm
10,94 < 1536
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [amm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 10 5 393|mm*
u=2*(b+h)= 2,3|m by=b-t=| 0,934783 |m
t=Alu= 0,06522|m h=h-t=[ 0,084783 [m
v=0,7%(0,7-(f4/200))= 0,420 A=b.*h,=| 0,079253 |m
®= 30|° u=2*(b,+h)=| 2,03913 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 25,06 kNm
Us1=0,5*b,+0,25*h,= | 0,48859|m 2,74 < 2506 Nem reoa
Ugz=2*hy= 0,97717|m Msg x S Tra vyztuz
Traz=2*A*as, g cotgd= 0,00|kNm
Traz=2*AAg " tg P/u,= 6,28|kNm
Tre=Tra1+ Trazt Traz= 31,34]kN
274 < 3134
Msdx S Vyhovuje
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Chodba P4 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | & (mm)/ks/| as
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 10 2 157]mm?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 1,485 > 1,00 B= 1,00
Vra1=B*Trg*k*(1,2-40*P)*b,,*d= 47,22|kN
1458 < 47.22 Neni tfeba
' ' smykova
Vsq S VRa1 wyztuz
Vrd2=0,5*0*fc4*b,*0,9*d= 414,00[kN
14,58 < 414,00
Vsd < VRd2 Vyhovuje
pswz(asw*ns)/bwz 0,00000
Psb=(ass™V2)/b,= 0,00022
VRWd:psw*fywd*bw*Oag*d: 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 8,19|kN
Vrdz=VrwatVrod= 8,19|kN
Vrd=VRrd1tVRraz= 55,41|kN
14,58 < 55,41
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 139,93|kN Eim=700/(700+f,9)=] 0,663
Fso=As* = 0,00[kN Eim=700/(700-f,9)=] 2,038
AF=(Ag-As))*fye= | -139,93]kN z,=h/2-d,= 40|mm
bod 0 Zzzh/Z-dzz 40lmm
o= 400|MPa
Ngg,o=-(0*h*or*f g+ As1*Os1+As*00) = -2157,00[kN
Mgg,0=(As2*Z2-As1*21)* 0= -6,28|kNm
bod 0’
Nrge=-(0,8*0*h*or*fcq+As; *Os1 +As,*Os0)= -1757,00/kN Mgge=0 KkNm
bod 1
d= 0,115|m > Ejim2*do= 0,071|m
Nra1=-(0,8*b*d*o*fcq+Fso)= -1226,67|kN
Mgg1=(0,8*b*d*ar*fc4)*(0,5*h-0,4*d)+Fs,*z,= 35,57|kNm
bod 2
Eiim*d= 0,076[m > Elimz*d2= 0,071|m
NRr im=-(0,8*m*b*d*a*f g+ AF )= -672,79|kN
Mg im=(0,8*Cjim*b*d*a*fe4*(0,5*h-0,4*Cjim*d) +F,* 25+ Fs1*21)= 41,78 |kNm
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Chodba P4 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0131|m < Eim*d=|  0,076|m
Eim2*d2=|  0,071fm
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0131|m < Eim*d=|  0,076|m
Nras=0 kN
Mgas=Fs1*(d-0,4*%1)= 15,36|kNm
bod 4
Nrat im=Fs1= 139,93|kN
Mgt im=Fs1*21= 5,60|kNm
bods ]
Nrat,o=Fs1tFs2= 139,93|kN
Mgat,0=Fs1*Z1-Fs2*2,= 5,60|kNm
bod 1’
d"=h-d,= 0,115|m
Ngg1 =-(0,8*0*d *a*feq+Fgy)= -1366,60[kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -41,17|\kNm
bod 2’
Ejim*d = 0,076|m > Ejim2*d,= 0,071|m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -952,66|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -41,7823|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0131|m < Eim*d' =l 0,076|m
Eim2*di=|  0,071|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0000|m < Eim*d' =l 0,076|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= 0,00[kNm
bod 4
NRrgtim =Fs2= 0,00]|kN
Mgt im =-Fs2*Z2= 0,00|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000370 m*
As,min,22016*b*d/fyk: 0,000168 m’
A min,3=0,0015*b*d= 0,000173|m*
392,50 > 369,61
0,00 < 172,50
Asx 2 As min Vyhovuje
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Chodba P4 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
celkova vystifednost
v=1/(100*VL,)= 0,00632| > 1/200=| 0,005
Vi=Nsdl (Ac*fea)= 0,025
A=(Le*N12)/h= 57,735 25 < 15/(Wy)= | 94,868
Ao=(LV12)/b= 8,66025 25 15/(\Nv,)= | 94,868
e,=V*L./2= 0,00791|m
e,=0,1*K*L 2*(1/r)= 0,05497| m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 2,13675 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0412
€iot=CoteatTer= 0,06287|m
Interak&ni diagram
Body 0 1 2 3 4 5
Mrq -6,28 3557| 41,78 15,36 5,60 5,60
Nra 2157,00 1226,67| 672,79 0 -139,93 -139,93
Mrq -6,28 -4117| -41,78 0,00 0,00 5,60
Nra 2157,00] 1366,60] 952,66 0 0,00 -139,93
Msq 14,08 0,00
Nsg 50,00 0,00
Mrde -25,00 0 12
NRde 1757,00] 1757,00] 1757,00
Interak €ni diagram
< M
3 —— M-
E Msd
= —@— Mrde
T T T T O OO £ '08 T T
-50,00 -40,00 -30,00 -20,00 -10,00 0,00 00 2000 30,00 40,00 50|00
Momenty My /kNm/
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Chodba P5 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Geometrie Rozméry
' /F i Rozpon L= 3200 mm
s M_ Zat. Sitka| 2000 mm
. '_l_ VySka desky 100 mm
K
. Bodové zatiZzeni
Typ Extr. zat. |Jedn.
122 kN
SOCIALM ZAZEMI
M
d
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3S (S5) ] 2,63*2,00= 5,26 12| 6,32 |kN/m
Uzitné 0,5*2,00= 1,00 14| 1,40 |kN/m
VI. Tiha 1,35= 1,35 12| 1,62 |kN/m
Snih 0,5*2,00= 1,00 1,4 1,40 |kN/m
Deska 100 2,5*2,00= 5,00 1,2 6,00 |kN/m
fi| 13,61 16,74 |kN/m
Statické schema
T /200 N =020 = =0.200 0 Z2.2
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=[ 21,43 [kNm Vsa1= V2*ema*L= | 26,79 |kN
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Chodba P5 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Navrh L= 3200 mm
1x 270/200 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,081 m2
=
= b= 270|mm d;= 36 mm
4 5 = h= 300|mm d= 264 mm
[ z 7 o ) d=
- 5 — Pmin=  0,0012 Ema= 0.45
| - ‘ Pmax= 0,04 lim= 0,663
, 1.500 | Vyztuz b ks Asg
Dolni Ag; 12 3 339|mm?
Horni As; 10 2 157jmm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*052)/(0,8*b*or*fey) = 0,0393|M < Eim*d= 0,175|m
E=x,/d= 0,1487] < 045 Eim2*d=|  0,071|m
p=As,/(b*d)= 0,0048| > 0,0012
fe
O..= 50,00|Mpa . 7
0 =700%((x,-0,)/x,)= 75.87|Mpa ) gL =
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0378|m . o — .
Mgq,1=0,8*x,*b*a*f4*(d-0,4*x,)= 27,12|kNm a ~
S S
Mgq,,=As,*Ogp*(d-d5)= 2,73|lkNm 5
b
Mgrg=Mgg,1tMgg 2= 29,85|kNm e
21,43 < 2985
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa | o(mm) fammyks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 12 3 339|mm*
u=2*(b+h)= 1,14|m b,=b-t=[ 0,198947 |m
t=Alu= 0,07105|m h=h-t=[ 0,228947 [m
v=0,7%(0,7-(f4/200))= 0,420 A=b.*h,=| 0,045548 |m
®= 30|° u=2*(b,+h,)=| 0,855789 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 15,69 kNm
Ug2=0,5*b,+0,25*h= [ 0.15671|m 536 < 1569 Nem reoa
Ugis=2*h\ = 0,31342|m Msa S Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2*AAg " tg P/u,= 7,43|kNm
Tre=Tra1+ Trazt Traz= 23,12|kN
53 < 2312
Msdx S Vyhovuje
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Chodba P5 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 12 2 226|mm?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 1,336| > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b,,*d= 25,00[kN
2679 > 2500 Je treba
smykova
Vsd S Vea wztuz
Vge2=0,5*0*,4*b,,*0,9*d= 256,61|kN
26,79 < 256,61
Vsd < VRd2 Vyhovuje
Pw=(asy*Ns)/b,= 0,00000
Pep=(aspy*V2)/b,= 0,00118
Vrua=Psw*fywa by *0,9%d= 0,00[kN
Vrba=Psb fypa* 0w *0,9*d= 27,08|kN
Viras=Vrwdt VRbd= 27,08|kN
Vri=Vrd1tVRras= 52,08|kN
26,79 < 52,08
Vsq < VR Vyhovuje
Ohyb + tlak
Fs1=As1 ™= 120,90|kN &im=700/(700+f,q)= 0,663
Foo=Aso = 55,97|kN &im2=700/(700-f,g)=| 2,038
AF=(Asr-Agy) = -64,93|kN z,=h/2-d,= 114{mm
bod 0 z,=h/2-d,= 115|/mm
0= 400|MPa
Nrg o=-(D*h*o*f g +Ag1*G1 +A,*O,) = -1278,45|kN
Mg, 0=(As2*Z2-As1*21)* 0= -8,24|kNm
bod 0
Ngge=-(0,8*b*h*oi*f,y+ Ay * O+ A O sn)= -1062,45[kN Mgrge=0 kNm
bod 1
d= 0,264|m > Ejim2*do= 0,071|m
Ngrq1=-(0,8*b*d*o*f 4+F,)= -816,29|kN
Mg =(0,8*b*d*o*f,4)*(0,5*n-0,4*d)+F ,*2,= 40,20|kNm
bod 2
&jim*d= 0,175|m > &jim2"d,= 0,071|m
NRr im=-(0,8*m*b*d*a*f g+ AF )= -438,82|kN
Mgq im=(0,8*Eim*b*d*ar*f.4*(0,5*h-0,4% i, *d) +Fs,*z,+F, *2,)= 60,54 [kNm
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Chodba P5 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0225|m < Eim*d=|  0,275|m
Eim2*do=|  0,071|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0420|m < Eim*d=|  0,275|m
Nr4s=0 kN
Mgas=Fs1*(d-0,4*x,)= 29,89|kNm
bod 4
NRat,im=Fs1= 120,90|kN
Mgt im=Fs1*21= 13,78|kNm
bod5 |
NRrgto=Fs1tFs2= 176,88|kN
Mgat,0=Fs1*Z1-Fs2*Z5= 7,35|kNm
bod 1’
d=h-d,= 0,265|m
Ngg1 =-(0,8*b*d *o*f 4 +Fs1)= -884,10[kN
Mgg1 =(-0,8*b*d *a*f.4)*(0,5*h-0,4*d")-F¢,*z2,= -47,36|kNm
bod 2’
Ejim*d = 0,176|m > Ejim2*d,= 0,073|m
NRg,im =-(0,8*jim*b*d *a*f 4-AF )= -570,59|kN
Mga,im =(-0,8*jim*b*d *a*f,*(0,5*N-0,4* 0 *d")-Feo*2,-Fs1*27)= -60,5562|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0225|m < Eim*d' =l 0,176|m
Eim2*di=|  0,073|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0194|m < Eim*d' =l 0,176|m
Ngrgs =0 kN
Mgas =-Fs2*(d"-0,4*X,)= -14,40]kNm
bod 4
Nrtim =Fs2= 55,97|kN
Mgt jim =-Fs2*Z2= -6,44|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000224 m*
As,min,22016*b*d/fyk: 0,000104 m?
As min3=0,0015*b*d= 0,000107|m’
339,12 > 223,50
157,00 > 106,92
Asx 2 As min Vyhovuje
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Chodba P5 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
celkova vystifednost
v=1/(100*VL,)= 0,00559] > 1/200=| 0,005
Vu:NSd/(AC*de): 0,0463
A=(Le*N12)/h= 36,9504 25 < 15/(Wp)= | 69,714
A=(Le*N12)/b= 41,056 25 15/(Wv)= | 69,714
e,=V*L./2= 0,00894|m
e,=0,1*K*L 2*(1/r)= 0,02015 m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 1,09752 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0179
€iot=CoteatTer= 0,02909|m
Interak&ni diagram
Body 0 1 2 3 4 5
Mrq -8,24 40,20] 60,54 29,89 13,78 7,35
Nra 1278,45]  816,29| 438,82 0 -120,90 -176,88
Mrq -8,24 -47,36 -60,56 -14,40 -6,44 7,35
Nra 1278,45]  884,10] 570,59 0 -55,97 -176,88
Msq 24,34 0,00
Nsg 100,00 0,00
Mrde -31,00 0 15
NRde 1062,45] 106245 1062,45
Interak €ni diagram
< M
3 —— M-
E Msd
= —@— Mrde
8,00  -60,00  -40,00  -20,00 40,00 60,00 80|00
-200,00 -
Momenty My /kNm/
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Chodba P5 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Geometrie Rozméry
' /F i Rozpon L= 3200 mm
s M_ Zat. Sitka| 2000 mm
. '_l_ VySka desky 100 mm
K
. Bodové zatiZzeni
Typ Extr. zat. |Jedn.
122 kN
SOCIALM ZAZEMI
M
d
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3S (S5) ] 3,16*2,00= 6,32 1,1 6,96 |kN/m
Uzitné 0,5*2,00= 1,00 1,3] 1,30 |kN/m
VI. Tiha 1,35= 1,35 1,1 1,49 |kN/m
Snih 1,03*2,00= 2,06 1,3] 2,68 |kN/m
Deska 100 2,5*2,00= 5,00 1,1 5,50 |kN/m
f| 15,73 17,93 |kN/m
Statické schema
T /200 N =020 = =0.200 0 Z2.2
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=[ 22,96 [kNm Vsg1= 12*ema*L= | 28,69 |kN
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Chodba P5 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Navrh L= 3200 mm
1x 270/200 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,081 m2
=
= b= 270|mm d;= 36 mm
4 5 = h= 300|mm d= 264 mm
[ 5 7 o ] =
- 5 — Pmin=  0,0012 Ema= 0.45
| - ‘ Pmax= 0,04 lim= 0,663
, 1.500 | Vyztuz b ks Asg
Dolni Ag; 12 3 339|mm?
Horni As; 10 2 157jmm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*052)/(0,8*b*or*fey) = 0,0393|M < Eim*d= 0,175|m
E=x,/d= 0,1487] < 045 Eim2*d=|  0,071|m
p=As,/(b*d)= 0,0048| > 0,0012
fe
O..= 50,00|Mpa . 1
0 =700%((x,-0,)/x,)= 75.87|Mpa ) gL =
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0378|m . o — .
Mgq,1=0,8*x,*b*a*f4*(d-0,4*x,)= 27,12|kNm a ~
S S
Mgq,,=As,*Ogp*(d-d5)= 2,73|lkNm 5
b
Mgrg=Mgg,1tMgg 2= 29,85|kNm e
22,96 < 29,85
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 12 3 339|mm*
u=2*(b+h)= 1,14|m b,=b-t=[ 0,198947 |m
t=Alu= 0,07105|m h=h-t=] 0,228947 |m
v=0,7*(0,7-(f4/200))= 0,420 A=b.*h,=| 0,045548 |m
®= 30|° u=2*(b,+h,)=| 0,855789 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 15,69 kNm
Ug2=0,5*b,+0,25*h= [ 0.15671|m 574 < 1569 iiiben
Ugz=2*hy= 0,31342|m Msqx = Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2*AAg " tg P/u,= 7,43|kNm
Tre=Tra1+ Trazt Traz= 23,12|kN
574 < 2312
Msdx S Vyhovuje
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Chodba P5 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | a(mm)/ks/| asa
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 12 2 226|mm?
L=0,7-(f4/200)= 06| > 0,550
k=1,6-d= 1,336 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*P)*b,,*d= 25,00|kN
28,69 > 2500 Je treba
smykova
Vsd S Vea wztuz
Vra2=0,5*0*f 4*b,,*0,9*d= 256,61|kN
28,69 < 256,61
Vsg < VRaz Vyhovuje
Psw=(asy*Ns)/by= 0,00000
Psb=(asp*V2)/b,= 0,00118
Vrwd=Psw fywa*bw*0,9*d= 0,00|kN
VRod=Psb*fyba*Dw*0,9*d= 27,08|kN
Vkaz=Vrwat Vb= 27,08|kN
Vrd=VRrd1tVRraz= 52,08|kN
28,69 < 52,08
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 120,90[kN Eim=700/(700+f,9)=] 0,663
Foo=Aso = 55,97|kN &im2=700/(700-f,g)=| 2,038
AF=(Asr-Agy) = -64,93|kN z,=h/2-d,= 114{mm
bod 0 z,=h/2-d,= 115|/mm
0= 400|MPa
Ngg,o=-(b*h*o*f g +Ag1*C 1 +As*0sp)= -1278,45[kN
Mg, 0=(As2*Z2-As1*21)* 0= -8,24|kNm
bod 0
Ngrge=-(0,8*b*h*ar*f j+As1*Os1+A,*Ogp)= -1062,45[kN Mgge=0 kNm
bod 1
d= 0,264|m > Ejim2*do= 0,071|m
Ngrg1=-(0,8*b*d*a*f 4+F,)= -816,29|kN
Meq=(0,8*b*d*o*f4)*(0,5*h-0,4*d)+F,*7,= 40,20|kNm
bod 2
&jim*d= 0,175|m > &jim2"d,= 0,071|m
N im=-(0,8*Ejim*b*d*ar*feg+AF,)= -438,82|kN
MRga,im=(0,8*Eim*b*d*o*f.4*(0,5*h-0,4*E i *d)+F* 2+ F 1 *24)= 60,54 |kNm
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Chodba P5 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0225|m < Eim*d=|  0,275|m
Eim2*do=[  0,071|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0420|m < Eim*d=|  0,275|m
Nrgs=0 kN
Mgas=Fs1*(d-0,4*x,)= 29,89]kNm
bod 4
NRat,im=Fs1= 120,90|kN
Mgt im=Fs1*21= 13,78|kNm
bod5 |
NRat0=Fs1tFs2= 176,88|kN
Mgat,0=Fs1*Z1-Fs2*Z,= 7,35|kNm
bod 1
d"=h-d,= 0,265|m
Nrg1 =-(0,8*b*d*a*feg+Fs;)= -884,10|kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -47,36|kNm
bod 2
Ejim*d = 0,176|m > Ejim2*d,= 0,073|m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -570,59|kN
Mgaim =(-0,8*€jim*b*d *ot*f4*(0,5*h-0,4*Eim*d")-Fs,*2,-F 1 *24)= -60,5562|kNm
bod 3
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0225|m < Eim*d' =l 0,176|m
Eim2"d1=[  0,073|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0194|m < Eim*d' =l 0,176|m
Ngrgs =0 kN
Mgas =-Fs2*(d"-0,4*X,)= -14,40]kNm
bod 4
Nrtim =Fs2= 55,97|kN
Mgt jim =-Fs2*Z2= -6,44|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000224 m*
As,min,22016*b*d/fyk: 0,000104 m?
A min,3=0,0015*b*d= 0,000107|m”
339,12 > 223,50
157,00 > 106,92
Asx 2 As min Vyhovuje
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Chodba P5 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
celkova vystifednost
v=1/(100*VL,)= 0,00559] > 1/200=| 0,005
Vu:NSd/(AC*de): 0,0463
A=(Le*N12)/h= 36,9504 25 < 15/(Wp)= | 69,714
A=(Le*N12)/b= 41,056 25 15/(Wv)= | 69,714
e,;=Vv*L /2= 0,00894|m
e,=0,1*K*L 2*(1/r)= 0,02015 m e, =Mgy/INsgl=| 0,000
K;=A,/20-0,75= 1,09752 Ko= 1,00
1/r=(2*K,*€,4)/(0,9*d)= 0,0179
€iot=CoteatTer= 0,02909|m
Interak&ni diagram
Body 0 1 2 3 4 5
Mrq -8,24 40,20] 60,54 29,89 13,78 7,35
Nra 1278,45]  816,29| 438,82 0 -120,90 -176,88
Mrq -8,24 -47,36 -60,56 -14,40 -6,44 7,35
Nra 1278,45]  884,10] 570,59 0 -55,97 -176,88
Msq 25,87 0,00
Nsg 100,00 0,00
Mrde -31,00 0 15
NRde 1062,45] 106245 1062,45
Interak €ni diagram
< M
3 —— M-
E Msd
= —@— Mrde
8,00  -60,00  -40,00  -20,00 40,00 60,00 80|00
-200,00 -
Momenty My /kNm/
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Posilovha |P6 CSN ENV 1993-1-1 (EC 3) STAVAJICI STAV
Geometrie Rozméry
Rozpon L= 7200 mm
:E Zat. Sifka 1200 mm
3 VysSka prof. 240 mm
Bodové zatiZzeni
Typ Extr. zat. |Jedn.
j e
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3S (S6)| 3,91*1,20= 4,69 1,2| 5,63 |kN/m
Uzitné 0,5*1,20= 0,60 1,4/ 0,84 |kN/m
VI. Tiha 0,27= 0,27 12| 0,33 |kN/m
Snih 0,5*1,20= 0,60 1,4/ 0,84 |kN/m
PZD 70 1,75*1,20= 2,10 12| 2,52 |kN/m
fil 826 10,16 |kN/m
Statické schema
0200 T =020 = =0.200 d.2 2242
Ohybovy moment |Posouvajici sila
Msq,1= 1/8*fema*L] 65,84 [kNm Vsa1= U2*ema*L= | 36,58 |[kN
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Posilovna P6 CSN ENV 1993-1-1 (EC 3) STAVAJICI STAV
Navrh L= 3600 mm
= Ocel |s 235 v f,= 235 MPa
s v . C‘l E= 210000 MPa
s Profil pn2w ] A= 4,61E-03 M’
Pocet 1 ks A= 2,34E-03 M
b= 106 mm 1= 42505 m*
= E = h= 240 mm W, 354g.04 M’
- Y= 1,15 Wpy=  4,12E-04 M’
. = TR: 1 l,= 2,21E-06 M*
1?‘*]‘} z I l,=  2,87E-09 m46 W,= 4,17E-05 M’
3.7¢-03 =  2,50E-06 m i,= 0,096016 m
' G= 81000 Mpa  i,= 0,021895 m
Posouzeni |
Ohyb |
Mgrg=W,*f/ymi= 72,37|kNm
65,84 < 72,37
Msq < Mgg Vyhovuje
Smyk |
Verg=AM/ (v *N3)= 276,05|kN
36,58 < 138,02
Vsq < 0,5*Vgg Vyhovuje
Prahyb |
o= 0,0216|m
8,,=L/200= 0,0360|m
0,0216 < 0,0360
o < Oim Vyhovuje
Tlak |
A=L,li,= 164,42
N ,=A,/93,9= 1,75
Xz= 0,27
Np ra=Xz"A*lym1= 254,35|kN
0,00 < 254,35
Nsq < Np rd Vyhovuje
Tah |
N rg=0,9*A* /vy = 430,31|kN
0,00 < 430,31
Nsq < Nt rd Vyhovuje
Bouleni
d/it,= 22,13 < 69 d= 192,5|mm
Via ra=0*t Fond (Y *V3)= 197,59|kN
36,58 < 98,79
Vsg < 0,5*Vhard  Vyhovuje
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Posilovna P6 CSN ENV 1993-1-1 (EC 3) STAVAJICI STAV
Posouzeni
Klopeni |
aLT:‘/(lwllk): 0,03|m
ir="N((1 W)W, )= 0,014|m
C= 1,132 Co= 0,459 Cs= 0,525
Me=(Cr B L)L (V(/1+((Ler *GH/(TTEX,))))= 303,03]kNm
N LT:\/((WpI,y* y)/Mcr): 0,57
A =(Lefi 1)/ (NC*N(1+(Lo/a,1)?/25,66= 53,11
N 1=A,/193,9= 0,57
Xr= 0,89
My ra=XLT*W iy Yma= 74,93|kN
65,84 < 74,93
Msq S Mp Rd Vyhovuje
Krouceni
M= 6,58]kNm (= 8,7|mm
= 3,70 a,= 1,08 = 13,1|mm
B=N(G*I/E*l,)= 18,33
K=1/(0+(0/(B*Ler) )= 0,92
S,=1/16*b?*t*(h-t,)= 2,09E-06|M"
M=l (N3 1) = 33,90|kNm
szlw*tf*fy/ (SW*\/3*YM1): 2,13|kNm
Mk,Rd:Mk*K: 31,30 kNm
My,ra=My*(1-K)= 0,16|kNm
6,58 < 31,46
M < Mer Rd Vyhovuje
Ohyb + tah
Msg/Mggy+Nisa/Nira= 0,91
0,91 < 1,00
Msa/Mgd,y +Nsa/Nira= S 1,00 Vyhovuje
Ohyb + tlak
N =(L¢/1,)/93,9 0,40 Xy= 0,95
Bwy= 1,30
Uy:)\y *(Z*BMy'4)+(Wpl,y'WeI,y)/WeI,y: -0,40 < 0,90
Ky=1-(by*Nsa)/(xy“A*f,)= 1,00 < 1,50
M 7=0,15*A, *By 1-0,15= 0,19 < 0,90
Kir=1-(MLr*Nsg)/ (X *A*y)= 1,00 > 1,00
Ky*Msdg/Mray+Np s¢/Np ra= 0,91
0,91 < 1,00
Msa/MRdy*+Nsa/Npra= < 1,00 Vyhovuje
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Posilovha |P6 CSN ENV 1993-1-1 (EC 3) NAVRZENY STAV
Geometrie Rozméry
Rozpon L= 7200 mm
:E Zat. Sifka 1200 mm
3 VysSka prof. 240 mm
Bodové zatiZzeni
Typ Extr. zat. |Jedn.
j e
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S3 (S6) | 3,91*1,20= 5,33 1,1 5,87 |kN/m
Uzitné 0,5*1,20= 0,60 1,3] 0,78 |kN/m
VI. Tiha 0,27= 0,27 1,1] 0,30 |kN/m
Snih 1,03*1,20= 1,24 1,3 1,62 |kN/m
PZD 70 1,75*1,20= 2,10 1,1 2,31 |kN/m
fil 954 10,88 |kN/m
Statické schema
0200 T =020 = =0.200 d.2 2242
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L] 70,51 [kNm Vsa1= U2*ema*L= | 39,17 |[kN
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Posilovna P6 CSN ENV 1993-1-1 (EC 3) NAVRZENY STAV
Navrh L= 3600 mm
= Ocel |s 235 v f,= 235 MPa
s v . C‘l E= 210000 MPa
s Profil pn2w ] A= 4,61E-03 M’
Pocet 1 ks A= 2,34E-03 M
b= 106 mm 1= 42505 m*
= E = h= 240 mm W, 354g.04 M’
- Y= 1,15 Wpy=  4,12E-04 M’
. = TR: 1 l,= 2,21E-06 M*
1?‘*]‘} z I l,=  2,87E-09 m46 W,= 4,17E-05 M’
3.7¢-03 =  2,50E-06 m i,= 0,096016 m
' G= 81000 Mpa  i,= 0,021895 m
Posouzeni |
Ohyb |
Mgrg=W,*f/ymi= 72,37|kNm
70,51 < 72,37
Msq < Mgg Vyhovuje
Smyk |
Verg=AM/ (v *N3)= 276,05|kN
39,17 < 138,02
Vsq < 0,5*Vgqg Vyhovuje
Prahyb |
o= 0,0249|m
8,,=L/200= 0,0360|m
0,0249 < 0,0360
o = Oim Vyhovuje
Tlak |
A=L,/i,= 164,42
N ,=A,/93,9= 1,75
Xz= 0,27
Np ra=Xz"A*lym1= 254,35|kN
0,00 < 254,35
Nsq < Np rd Vyhovuje
Tah |
Ny ra=0,9%A Jyyy = 430,31|kN
0,00 < 430,31
Nsq < Nt rd Vyhovuje
Bouleni
d/it,= 22,13 < 69 d= 192,5|mm
Via ra=0*t Fond (Y *V3)= 197,59|kN
39,17 < 98,79
Vsg < 0,5*Vhard  Vyhovuje
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Posilovna P6 CSN ENV 1993-1-1 (EC 3) NAVRZENY STAV
Posouzeni
Klopeni |
aLT:‘/(lwllk): 0,03|m
ir="N((1 W)W, )= 0,014|m
C= 1,132 Co= 0,459 Cs= 0,525
Me=(Cr B L)L (V(/1+((Ler *GH/(TTEX,))))= 303,03]kNm
N LT:\/((WpI,y* y)/Mcr): 0,57
A =(Lefi 1)/ (NC*N(1+(Lo/a,1)?/25,66= 53,11
N 1=A,/193,9= 0,57
Xr= 0,89
My ra=XLT*W iy Yma= 74,93|kN
70,51 < 74,93
Msq S Mp Rd Vyhovuje
Krouceni
M= 7,05|kNm t,= 8,7|mm
= 3,70 a,= 1,08 = 13,1|mm
B=N(G*I/E*l,,)= 18,33
K=1/(0z+(0y/(B*Ler) )= 0,92
S,=1/16*b?*t*(h-t,)= 2,09E-06|M"
Mi=lH ) (b N3 %)= 33,90|kNm
szlw*tf*fy/ (SW*\/3*YM1): 2,13|kNm
Mk,Rd:Mk*K: 31,30 kNm
My,ra=My*(1-K)= 0,16|kNm
7,05 < 31,46
M < Mer Rd Vyhovuje
Ohyb + tah
Msda/Mga,y*Nisa/Nira= 0,97
0,97 < 1,00
Msa/Mgd,y +Nsa/Nira= S 1,00 Vyhovuje
Ohyb + tlak
N =(L¢/1,)/93,9 0,40 Xy= 0,95
Bwy= 1,30
Uy:)\y *(Z*BMy'4)+(Wpl,y'WeI,y)/WeI,y: -0,40 < 0,90
Ky=1-(by*Nsa)/(xy“A*f,)= 1,00 < 1,50
M 7=0,15*A, *By 1-0,15= 0,19 < 0,90
Kir=1-(MLr*Nsg)/ (X *A*y)= 1,00 > 1,00
Ky*Msdg/Mray+Np s¢/Np ra= 0,97
0,97 < 1,00
Msa/MRdy*+Nsa/Npra= < 1,00 Vyhovuje
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Socialky P7 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Geometrie Rozméry
Rozpon L= 3700 mm
‘ . Zat. Sitka 870 mm
QJ{ \gﬁ \VySka desky 100 mm
Y] Sl
Bodové zatizeni
Typ Extr. zat. |Jedn.
800 kN

Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S4S (S7)] 2,89*0,87= 2,51 1,2 3,02 |kN/m
Uzitné 0,5*0,87= 0,44 1,4/ 0,62 |kN/m
VI. Tiha 1,35= 1,35 12| 1,62 |kN/m
Snih 0,5*0,87= 0,44 1,4/ 0,62 |kN/m
Deska 100 2,5%0,87= 2,18 12| 2,62 |kN/m
fil 6,92 8,50 |kN/m
Statické schema
1 * =Q.20 < =Q.200 ] é_’z
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?=[ 14,55 [kNm Vsa1= V2*ema*Ll= | 15,73 |kN
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Socialky P7 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Navrh L= 3700 mm
1x 270/200 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,081 m2
=
= b= 270|mm d;= 36 mm
4 5 = h= 300|mm d= 264 mm
[ z 7 o ] =
- 5 — Pmin=  0,0012 Ema= 0.45
| - ‘ Pmax= 0,04 lim= 0,663
, 1.500 | Vyztuz b ks Asg
Dolni Ag; 12 2 226|mm?
Horni As; 12 2 226|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*052)/(0,8*b*or*fey) = 0,0319|M < Eim*d= 0,175|m
E=x,/d= 0,1209] < 045 Eim2*d=|  0,073|m
p=As,/(b*d)= 0,0032| > 0,0012
fe
O..= -50,00|Mpa . 1
0,=700%((Xe-0o) %) = 89,67|Mpa ) gL =
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0350|m . o — .
Mgq,1=0,8*x,*b*a*f4*(d-0,4*x,)= 25,22|kNm a ~
S S
MRd,ZZASZ*Osb*(d'dz): -4,62|kNm —Lo
b
Mgrg=Mgg,1tMgg 2= 20,60|kNm e
14,55 < 20,60
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 12 2 226|mm*
u=2*(b+h)= 1,14|m b,=b-t=[ 0,198947 |m
t=Alu= 0,07105|m h=h-t=[ 0,228947 [m
v=0,7*(0,7-(f4/200))= 0,420 A=b.*h,=| 0,045548 |m
®= 30|° u=2*(b,+h,)=| 0,855789 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 15,69 kNm
Ug2=0,5*b,+0,25*h= [ 0.15671|m 364 < 1569 iiiben
Ugz=2*hy= 0,31342|m Msqx = Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2*AAg " tg P/u,= 4,95(kNm
Tre=Tra1+ Trazt Traz= 20,641kN
364 < 2064
Msdx S Vyhovuje
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Socialky P7 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | & (mm)/ks/| as
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 12 2 226|mm?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 1,336 > 1,00 B= 1,00
Vra1=B*Trg*k*(1,2-40*P)*b,,*d= 26,57|kN
1573 < 26.57 Neni tfeba
' ’ smykova
Vsd = VRd1 vyztuz
Vrd2=0,5*0*fc4*b,*0,9%d= 256,61|kN
15,73 < 256,61
Vsd < VRd2 Vyhovuje
pswz(asw*ns)/bwz 0,00000
Psb=(asp*V2)/b,= 0,00118
VRWd:psw*fywd*bw*Oag*d: 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 27,08|kN
Vrdz=VrwatVrod= 27,08|kN
Vrd=VRrd1tVRraz= 53,65(kN
15,73 < 5365
Vsq < VR Vyhovuje
Ohyb + tlak
Fs1=As1 ™= 80,60|kN &im=700/(700+f,q)= 0,663
Foo=Aso = 80,60|kN &im2=700/(700-f,g)=| 2,038
AF=(Asr-As1)*fyg= 0,00|kN z,=h/2-d;= 114|mm
bod 0 z,=h/2-d,= 114|mm
0= 400(MPa
Nrg,0=-(b*h*o*fe+As1*Og1 A Os0)= -1260,86|kN
Mrg,0=(As2*Z2-As1%21)*0s= 0,00|kNm
bod 0’
NRrge=-(0,8*b*n*o*f 4+ A *C +A,*Csp)= -1044,86|kN Mgge=0 KkNm
bod 1
d= 0,264|m > Ejim2*do= 0,073|m
Ngrq1=-(0,8*b*d*a*f 4 +F,)= -840,92|kN
Meq,=(0,8*b*d*o*f4)*(0,5*h-0,4*d)+F,*7,= 42,95|kNm
bod 2
Eim*d= 0,175|m > Eim2do=[  0,073[m
N im=-(0,8*Ejim*b*d*ar*feg+AF,)= -503,75|kN
Mgq im=(0,8*Eim*b*d*ar*f.4*(0,5*h-0,4% i, *d) +Fs,*z,+F, *2,)= 58,69 |kNm
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Socialky P7 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0000|M < Eim*d=|  0,275|m
Eim2*do=|  0,073|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0280|m < Eim*d=|  0,275|m
Nras=0 kN
Mgas=Fs1*(d-0,4*%1)= 20,38|kNm
bod 4
Nrat im=Fs1= 80,60|kN
Mgt im=Fs1*21= 9,19|kNm
bods ]
Nrat,o=Fs1tFs2= 161,20{kN
Mgat,0=Fs1*Z1-Fs2*2,= 0,00|kNm
bod 1’
d’=h-d,= 0,264|m
Nrar =-(0,8*b*d o fcq+Fsy)= -840,92|kN
Mga1 =(-0,8*b*d *o*f¢4)*(0,5*h-0,4*d")-Fs;*2,= -42,95[kNm
bod 2’
Ejim*d = 0,175|m > Ejim2*d,= 0,073|m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -503,75|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -58,6949|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0000|M < Eim*d' =l 0,175|m
Eim2*di=|  0,073|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0280|m < Eim*d' =l 0,175|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -20,38|kNm
bod 4
NRrgtim =Fs2= 80,60|kN
Mgt im =-Fs2*Z2= -9,19|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000220 m*
As,min,22016*b*d/fyk: 0,000104 m?
A min,3=0,0015*b*d= 0,000107|m*
226,08 > 219,80
226,08 > 106,92
Asx 2 As min Vyhovuje
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Socialky P7 CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV

celkova vystifednost

v=1/(100%L,)= 0,0052| > 1/200= 0,005

Vu:NSd/(AC*de): 0,0463

A=(Le*N12)/h= 42,7239 25 < 15/(Wp)= | 69,714

Ao=(LV12)/b= 47,471 25 15/(Wy)= | 69,714

e,=V*L./2= 0,00962|m

e,=0,1*K*L 2*(1/r)= 003402 m e, =Mgy/INsgl=| 0,000

K;=A,/20-0,75= 1,3862 Ko= 1,00

1/r=(2*K,*€,4)/(0,9*d)= 0,0179

€iot=CoteatTer= 0,04364|m

Interak&ni diagram

Body 0 T 2 3 71

Mrq 0,00 42,95] 58,69 20,38 9,19 0,00

Nra 1260,86]  840,92| 503,75 0 -80,60 -161,20

Mrq 0,00 -42,95 -58,69 -20,38 -9,19 0,00

Nra 1260,86]  840,92| 503,75 0 -80,60 -161,20

Msq 18,91 0,00

Nsg 100,00 0,00

Mrde -23,00 0 23

NRde 1044,86]  1044,86| 1044,86

Interak €ni diagram
g —— M+
3 —— M-
E Msd
= —@— Mrde
-8J00  -60,00  -40,00 20,00 20,00 40,00 60,00 80|00
Momenty My /kNm/
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Socialky P7 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Geometrie Rozméry

Rozpon L= 3700 mm

‘ . Zat. Sitka 870 mm

QJ{ \gﬁ \VySka desky 100 mm

Y] Sl
Bodové zatizeni
Typ Extr. zat. |Jedn.
800 kN

Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha S4S (S7)] 3,08*0,87= 2,68 1,1 2,95 |kN/m
Uzitné 0,5*0,87= 0,44 1,3] 0,58 |kN/m
VI. Tiha 1,35= 1,35 1,1 1,49 |kN/m
Snih 1,03*0,87= 0,90 1,3 1,17 |kN/m
Deska 100 2,5%0,87= 2,18 1,1 2,40 |kN/m
fil 755 8,59 |kN/m
Statické schema
1 * =Q.20 < =Q.200 ] é_’z
Ohybovy moment |Posouvajici sila
MSd,lz 1/8*fema*|—2: 14,7 |kNm VSd,lz 1/2*fema*L= 15,9 kN
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Socialky P7 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Navrh Le= 3700 mm
1x 270/200 mm Beton|c2o2s | | fe= 13,33 MPa

E= 29000 MPa
Ocel‘ V 10425 E" fa= 356,52 MPa
o= 1,00 A= 0,081 m2
=
= b= 270|mm di= 36 mm
4 5 = h= 300|mm d= 264 mm
I 8 ? ] - mm d —
- 5 — Pmin=  0,0012 Ema= 0.45
| - ‘ Prmax= 0,04 lim= 0,663
, 1.500 | Vyztuz b ks Asg
Dolni Ag; 12 2 226|mm?
Horni As; 12 2 226|mm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*0sa)/(0,8*b*ao*f )= 0,0241|M < Ejim*d= 0,175[m
E=x,/d= 0,09011] < 045 Eim2*d=|  0,073|m
p=As,/(b*d)= 0,0032| > 0,0012
fe
O.= 50,00|Mpa . 7
0,=700%((Xe-0o) %) = 347,30|Mpa ) gL =
Xo=(As1*fyq-As2*Tp)/(0,8*0*0*f )= 0,0552|m . o — .
Mgq,1=0,8*X,*b*o*f.*(d-0,4*x,)= 38,49|kNm a ~
S S
MRd,ZZASZ*Osb*(d'dz): -17,90|kNm —Lo
b
Mgr¢=Mrd,1t*Mgg 2= 20,59|kNm e
14,70 < 20,59
Mgq < Mgg Vyhovuje
Krouceni |
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) [a(mm)iks/| As
Ocel V 10425 fuwe= 356,52 Mpa Timinky 0 150 o|mm*/m
fye= 356,52 MPa Podélna 12 2 226|mm*
u=2*(b+h)= 1,14|m b,=b-t=[ 0,198947 |m
t=A/u= 0,07105[m h.=h-t=] 0,228947 |m
v=0,7*(0,7-(f/200))= 0,420 A=b.*h,=| 0,045548 |m
®= 30[° u=2*(b,+hy)=| 0,855789 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 15,69 kNm
Ug1=0,5*b,+0,25*n= [ 0,15671]m 368 < 1569 iiiben
Usiz=2*hy= 0,31342|m Msg x = Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2*AAg " tg P/u,= 4,95(kNm
Tre=Tra1+ Trazt Traz= 20,64(kN
3,68 < 20,64
Msdx S Vyhovuje
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Socialky P7 CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Smyk
Beton C20/25 Tre= 0,26 Mpa ¢ (mm) | & (mm)/ks/| as
Ocel V 10425 fowe= 356,52 Mpa TFminky of 150 o|mm?/m
fua= 356,52 MPa Ohyby 12 2 226|mm?
v=0,7-(f,,/200)= 06| > 0,50
k=1,6-d= 1,336 > 1,00 B= 1,00
Vra1=B*Trg*k*(1,2-40*P)*b,,*d= 26,57|kN
15.90 < 26.57 Neni tfeba
' ’ smykova
Vsd = VRd1 vyztuz
Vrd2=0,5*0*fc4*b,*0,9%d= 256,61|kN
15,90 < 256,61
Vsd < VRd2 Vyhovuje
pswz(asw*ns)/bwz 0,00000
Psb=(asp*V2)/b,= 0,00118
VRWd:psw*fywd*bw*Oag*d: 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 27,08|kN
Vrdz=VrwatVrod= 27,08|kN
Vrd=VRrd1tVRraz= 53,65(kN
15,90 < 5365
Vsq < VR Vyhovuje
Ohyb + tlak
Fs1=As1 ™= 80,60|kN &im=700/(700+f,q)= 0,663
Foo=Aso = 80,60|kN &im2=700/(700-f,g)=| 2,038
AF=(Asr-As1)*fyg= 0,00|kN z,=h/2-d;= 114|mm
bod 0 z,=h/2-d,= 114|mm
0= 400(MPa
Nrg,0=-(b*h*o*fe+As1*Og1 A Os0)= -1260,86|kN
Mrg,0=(As2*Z2-As1%21)*0s= 0,00|kNm
bod 0’
NRrge=-(0,8*b*n*o*f 4+ A *C +A,*Csp)= -1044,86|kN Mgge=0 KkNm
bod 1
d= 0,264|m > Ejim2*do= 0,073|m
Ngrq1=-(0,8*b*d*a*f 4 +F,)= -840,92|kN
Meq,=(0,8*b*d*o*f4)*(0,5*h-0,4*d)+F,*7,= 42,95|kNm
bod 2
Eim*d= 0,175|m > Eim2do=[  0,073[m
N im=-(0,8*Ejim*b*d*ar*feg+AF,)= -503,75|kN
Mgq im=(0,8*Eim*b*d*ar*f.4*(0,5*h-0,4% i, *d) +Fs,*z,+F, *2,)= 58,69 |kNm
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Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0000|M < Eim*d=|  0,275|m
Eim2*do=|  0,073|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0280|m < Eim*d=|  0,275|m
Nras=0 kN
Mgas=Fs1*(d-0,4*%1)= 20,38|kNm
bod 4
Nrat im=Fs1= 80,60|kN
Mgt im=Fs1*21= 9,19|kNm
bods ]
Nrat,o=Fs1tFs2= 161,20{kN
Mgat,0=Fs1*Z1-Fs2*2,= 0,00|kNm
bod 1’
d’=h-d,= 0,264|m
Nrar =-(0,8*b*d o fcq+Fsy)= -840,92|kN
Mga1 =(-0,8*b*d *o*f¢4)*(0,5*h-0,4*d")-Fs;*2,= -42,95[kNm
bod 2’
Ejim*d = 0,175|m > Ejim2*d,= 0,073|m
N im =-(0,8*Ejim*b*d *o*fcq-AF;)= -503,75|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -58,6949|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0000|M < Eim*d' =l 0,175|m
Eim2*di=|  0,073|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0280|m < Eim*d' =l 0,175|m
Ngrgs =0 kN
Mggs =-Fs,*(d"-0,4*x,)= -20,38|kNm
bod 4
NRrgtim =Fs2= 80,60|kN
Mgt im =-Fs2*Z2= -9,19|kNm
kontrola vyztuzeni |
As,min,l:OaO75*|NRde|/fy = 0,000220 m*
As,min,22016*b*d/fyk: 0,000104 m?
A min,3=0,0015*b*d= 0,000107|m*
226,08 > 219,80
226,08 > 106,92
Asx 2 As min Vyhovuje
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celkova vystifednost

v=1/(100%L,)= 0,0052| > 1/200= 0,005

Vu:NSd/(AC*de): 0,0463

A=(Le*N12)/h= 42,7239 25 < 15/(Wp)= | 69,714

Ao=(LV12)/b= 47,471 25 15/(Wy)= | 69,714

e,;=Vv*L /2= 0,00962|m

e,=0,1*K*L 2*(1/r)= 003402 m e, =Mgy/INsgl=| 0,000

K;=A,/20-0,75= 1,3862 Ko= 1,00

1/r=(2*K,*€,4)/(0,9*d)= 0,0179

€iot=CoteatTer= 0,04364|m

Interak&ni diagram

Body 0 1 2 3 4 5

Mrq 0,00 42,95] 58,69 20,38 9,19 0,00

Nra 1260,86]  840,92| 503,75 0 -80,60 -161,20

Mrq 0,00 -42,95 -58,69 -20,38 -9,19 0,00

Nra 1260,86]  840,92| 503,75 0 -80,60 -161,20

Msq 19,06 0,00

Nsg 100,00 0,00

Mrde -23,00 0 23

NRde 1044,86]  1044,86| 1044,86

Interak €ni diagram
g —— M+
3 —— M-
E Msd
= —@— Mrde
-8J00  -60,00  -40,00 20,00 20,00 40,00 60,00 80|00
Momenty My /kNm/
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