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Zatizeni  [strechal CSN 73 0035 STAVAJICI STAV
STALE
|Stavajici skladba stfechy |SP1 Material Vypodet Zatizeni |Jedn.
Asf. SBS pas 1x | 1*0,04 0,04 |kN/m?
EPS100 1,5%0,16 0,24 |kN/m?
Asf.pas s AL vio? | 1,5%0,04 0,06 |kN/m?
Cem. Potér 20%0,03 0,60 |kN/m?
Plynosilikat desky | 10*0,15 1,50 |kN/m?
Skvéra spadova | 9*0,03 0,27 |kN/m?
Lepenka 0,04 0,04 |kN/m?
Omitka VC 23*0,02 0,46 |kN/m?
) 3,21 |kN/m?
UZITNE
Stfecha On1= 050 |kN/m?
VL. TiHA
Typ Vypodlet Zatizeni [Jedn.
Dutinovy PPD | 2,86*1,2 3,74 |kN/m?
Piny 250mm 25*0,25 6,25 |kN/m?
SNiH
Misto:|Praha 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= 3,21 kN/m?
x=| 1,00
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Zatizeni  |[strechal CSN P ENV 1991-2 NAVRZENY STAV
STALE
[Doteplena skladba stfechy|SN1 Material Vypocet Zatizeni |Jedn.
folie PVC-P 1,5%0,015 0,02 |kN/m?
sklenena rohoz 3,0*0,003 0,01 |kN/m?
izolace EPS100 | 1,8*0,26 0,47 |kN/m?
Asf. SBS pas 1x | 1*0,04 0,04 |kN/m?
Cem. Potér 20%0,03 0,60 |kN/m?
Plynosilikat desky | 10*0,15 1,50 |kN/m?
Skvéra spadova | 9*0,03 0,27 |kN/m?
Lepenka 0,04 0,04 |kN/m?
Omitka VC 23*0,02 0,46 |kN/m?
) 3,41 |kN/m?
UZITNE
Stfecha On1= 050 |kN/m*
VZT Qn 2= 050 |kN/m*
VL. TIHA
Typ Vypoclet Zatizeni [Jedn.
Dutinovy PPD | 2,86*1,2 3,74 |kN/m?
Plny 250mm 25*0,25 6,25 |kN/m?
SNiH
Misto:|Praha | Typ Vypocet Zatizeni |Jedn.
Oblast: . Snih 1 0,7*1,47*1*1 1,03 kN/m®
S=|  0,70|kN/m?
Uhel 5 °
Mi= 1,47
Ce= 1,00
C= 1,00
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Panel Pls CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Geometrie Rozméry
, Rozpon L= 6300 mm
-Emggg.&?«é 0\1/!!;35@1}/;\5 = ASFALTOVA LEPENKA Zat. Sirka 1200 mm
g?ﬁgﬁ»?omg% PANEL + PENETRACNI NATER Vyéka deSky 250 mm
.
. Mﬂﬂ [ Bodové zatizeni
= l Typ Extr. zat. |Jedn.
—— - kN
%&RMATSN g
g +RABIC. PLETIY
Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha SP1 3,21*1,2= 3,86 1,2 4,64 |kN/m
Uzitné 0,5%1,2= 0,60 1,3 0,78 |kN/m
VI. Tiha 3,74*1,2= 4,49 1,1 494 |kN/m
Snih 0,5%1,2= 0,60 1,3 0,78 |kN/m
fil 9,55 11,14 |kN/m
Statické schema
T /200 N =020 = =0.200 0 Z2.2
Ohybovy moment |Posouvajici sila
MSd,lz 1/8*fema*|—2: 55,27 |kNm VSd,lz 1/2*fema*L= 35,1 kN

KVS-Projekt s.r.o.
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Panel Pls CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Navrh L= 3000 mm
PANEL PPD 256 Beton|csoiz7 | | fe= 20,00 MPa

E= 32000 MPa
1190/250/6280 mm Ocel| vz 10607 | v | f= 443,48 MPa
o= 1,00 A= 0,298 m2
— b= 1190|mm d;= 26 mm
h= 250|mm d= 224 mm
(00000} w2 = 2=
- . 6\a:CMZSmm : . : pmln: 010012 E"maxz 045
P Pmax= 0,04 Glim= 0,612
Vyztuz () ks Asd
Dolni Ag; 12,5 6 736|mm?
Horni Ag» 9,3 0 olmm*
Posouzeni |
Ohyb |
Xa=(As1*fya-As2*0sa)/(0,8*b*ao*f )= 0,0171{mM < Ejim*d= 0,137|m
E=x,/d= 0,0766] < 0.45 Eim2*d=|  0,067|m
p=As,/(b*d)= 0,0028| > 0,0012
fe
Osa= -300,00[Mpa B i
0 =700%((x,-0,)/x,)= 306,63|Mpa ) gL =
Xo=(As1*fya-As2*Op)/(0,8*b*at*f )= 0,0171|m c © — e
Mgg,1=0,8*X,*b*a*f.4*(d-0,4*X,)= 70,79]kNm el .
S S
Mgq,,=As,*Ogp*(d-d5)= 0,00|kNm 5
b
Mgrg=Mgg,1tMgg 2= 70,79]kNm e
5527 < 70,79 (pfedpé&ti 500kN)
Msgqg = MRgg Vyhovuje
Krouceni |
Beton C30/37 Tre= 0,34 Mpa ¢ (mm) [a(mm)iks/| As
Ocel YZ 10607 fawa= 443,48 Mpa Timinky 0 150 o|mm*/m
fya= 443,48 MPa Podélina 12,5 6 736|mm*
u=2*(b+h)= 2,88|m by=b-t=| 1,086701 |m
t=A/u= 0,1033|m h=h-t=[ 0,146701 [m
v=0,7*0,7-(f,/200)= | 0,385 A=b*h=|0,150421 |m*
®= 30|° u=2*(b,+h,)=| 2,466806 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 109,78 kNm
Ug1=0,5*b,+0,25*h, = | 0,58003|m 13,82 < 109,78 NE:‘C;JLEC?E‘
Ugz=2*hy= 1,16005m Msg.x S Tra vyztuz
Tra2=2*A*as,* ywd*COtg(D: 0,00]kNm
Traz=2 A A g tgd/u = 24,34|kNm
Tre=Tra1+ Trazt Traz= 134,12|kN
13,82 < 134,12
Msax S Vyhovuje

KVS-Projekt s.r.o.
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Panel Pls CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Smyk
Beton C30/37 Tre= 0,34 Mpa ¢ (mm) | amm)/ks/| asd
Ocel YZ 10607 fowe= 443,48 Mpa TFminky of 150 o|mm?/m
fua= 443,48 MPa Ohyby 12,5 2 245|mm?
v=0,7-(f,,/200)= 055 > 0,50
k=1,6-d= 1,37625 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b, *d= 135,73|kN
3510 < 135,73 Nﬁ;&’c’fvga
Vsd S Vea wyztuz
Vra2=0,5*0*.4*b,,*0,9*d= 1318,00[kN
3510 <  1318,00
Vsd < VRd2 Vyhovuje
Pw=(asy*Ns)/b,= 0,00000
Pep=(aspy*V2)/b,= 0,00029
Vrwd=Psw*fywa Dy *0,9*d= 0,00|kN
Vrba=Psb fypa* 0w *0,9*d= 30,98|kN
VRkaz=VrwdtVRrod= 30,98]kN
Vri=Vrd1tVRras= 166,72|kN
3510 < 166,72
Vsq < VR Vyhovuje
Ohyb + tlak
Fo1=As*f,= 326,37|kN im=700/(700+f,9)=] 0,612
Foo=Aso = 0,00{kN Eimo=700/(700-f,q)=| 2,729
AF=(As-As) = | -326,37|kN z,=h/2-d;=|  98,75|mm
bod 0 z,=h/2-d,=| 100,35|mm
o= 400|MPa
Nra,0=-(0*h*o* T+ A *O 1 +A*Osp) = -6244,38[kN
Mg, 0=(As2*Z2-As1*21)* 0= -29,07|kNm
bod 0
Nrge=-(0,8*b*h*o*f 4y +As*C 1A Csn)= -5054,38[kN Mgge=0 kNm
bod 1
d= 0,224|m > Ejim2*do= 0,067|m
Nrg;=-(0,8*b*d*o*f 4+F,)= -4260,20[kN
Mgy =(0,8*b*d*a*f 4)*(0,5%h-0,4*d)+F,*z,= 151,24|kNm
bod 2
&jim*d= 0,137|m > &jim2"d,= 0,067|m
NRr im=-(0,8*m*b*d*a*f g+ AF )= -2281,58|kN
Mgq im=(0,8*Eim*b*d*ar*f.4*(0,5*h-0,4% i, *d) +Fs,*z,+F, *2,)= 215,34 |kNm

KVS-Projekt s.r.o.
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Panel Pls CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0171|m < Eim*d=|  0,137|m
Eim2*d2=  0,067|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0171|m < Eim*d=|  0,137|m
Nras=0 kN
Mgas=Fs1*(d-0,4*x,)= 70,79]kNm
bod 4
Nrat im=Fs1= 326,37|kN
Mgt im=Fs1*21= 32,23|kNm
bod5 |
NRat0=Fs1tFs2= 326,37|kN
Mgat,0=Fs1*Z1-Fs2*2,= 32,23|kNm
bod 1’
d"=h-d,= 0,225|m
Ngg1 =-(0,8*0*d *a*feq+Fgy)= -4617,04|kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -181,80|kNm
bod 2’
Cim*d"= 0,138|m > Cjimz*d1= 0,072|m
Nrg,im =-(0,8*Ejim*b*d" *o*fc-AFs)= -2952,98|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -215,617|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0171m < Eim¥d'=|  0,138|m
Eim2*d1=[  0,072|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0000|m < Eim*d'=|  0,138|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 = 0,000855 m*
As,min,22016*b*d/fyk: 0,000313 m’
A min,3=0,0015*b*d= 0,000399|m*
735,94 < 854,78
0,00 < 399,39
Asx 2 As min Vyhovuje

KVS-Projekt s.r.o.
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Panel Pls CSN ENV 1992-1-1 (EC 2) STAVAJICI STAV

celkova vystifednost

v=1/(100*VL,)= 0,00577] > 1/200=| 0,005

Vu:NSd/(AC*de): 0,0084

A=(LV12)/h= 41,5692 25 < 15/(Wvy)= | 163,631

Ao=(LV12)/b= 8,73303 25 15/(\Nv,)= | 163,631

e,=V*L./2= 0,00866|m

e,=0,1*K*L 2*(1/r)= 002529 m e, =Mgy/INggl=| 0,000

K;=A,/20-0,75= 1,32846 Ko= 1,00

1/r=(2*K,*€,4)/(0,9*d)= 0,0212

€ i—€ote te,= 0,03395|m

Interak&ni diagram

Body 0 1 2 3 4

\ -29,07 151,24 215,34 70,79 32,23 32,23

NRrq 6244,38 4260,20| 2281,58 0 -326,37 -326,37

Mgq -29,07 -181,80| -215,62 0,00 0,00 32,23

NRrq 6244,38 4617,04| 2952,98 0 0,00 -326,37

Msq 72,25 0,00

Nsg 500,00 0,00

Mrde -148,00 0 87

NRde 5054,38 5054,38| 5054,38

Interak €ni diagram
§ —— M+
X —&— M-
S Msd
= —@— Mrde
-25¢0,00 -200,00 -150,00 -100,00 -50,00 0, ,00 100,00 150,00 200,00 25Q,00
Momenty My /kNm/

KVS-Projekt s.r.o.
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Panel Pln CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Geometrie Rozméry
, Rozpon L= 6300 mm
e Zat. ifka| 1200 mm
oot Dyl PAEL + PENETRACH NATR VySka desky 250 mm
..... A WU A —

&l Y
oo

Bodové zatiZzeni

£
]

2059
)
o
‘1520 0 o780 1030
l £

e HHQH —

i
E-

Typ

Extr. zat. |Jedn.

kN

Liniové zatizeni Typ Vypocet Char. zat. |Koeficient |Extr. zat. |Jedn.
Stfecha NP1 3,41*1,2= 4,1 12| 4,92 |kN/m
Uzitné 0,50%1,2= 0,60 1,4/ 0,84 |kN/m
VI. Tiha 3,74%1,2= 4,49 12| 5,39 |kN/m
Snih 1,03*1,2= 1,24 14| 1,74 |kN/m
VZT 0,50%1,2= 0,60 1,3] 0,78 |kN/m
fil 11,03 13,67 |kN/m
Statické schema
0200 * =Q.20 < =Q.200 ] é_’z
Ohybovy moment |Posouvajici sila
Msg,1= 1/8*fema*L?= 67,83 [kNm Vsa1= V2*ema*L= | 43,07 |kN

KVS-Projekt s.r.o.
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Panel Pln CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Navrh L= 3000 mm
PANEL PPD 256 Beton|csoiz7 | | f= 20,00 MPa

E= 32000 MPa
1190/250/6280 mm Ocel| vz 10607 | v | fy= 443,48 MPa
o= 1,00 A= 0,298 m2
PPD 1256 b= 1190|mm d;= 26 mm
h= 250|mm d= 224 mm
{ f OO0 O\ izl d= 25 mm
- S —— - : Pmin=  0,0012 Emax= 0.45
e ———) . ——— Pmax= 0,04 lim= 0,612
Vyztuz () ks Asd
Dolni Ag; 12,5 6 736|mm?
Horni Ag» 9,3 0 olmm*
Posouzeni |
Ohyb |
Xa=(As1*fyq-As2*Ts)/(0,8*0* o f )= 0,0171m < Eim¥d=|  0,137|m
E=x,/d= 0,0766] < 0.45 Eim2*d=|  0,067|m
p=As,/(b*d)= 0,0028) > 0,0012
0= -300,00|Mpa . i
O, =700*((X,-d)/X,)= -306,63|Mpa | §L =rh
Xo=(As1*,q-As2*Tp)/(0,8*b*af )= 00171|m . o — g
Mgq.1=0,8*X,*b%0r*f,*(d-0,4%X,)= 70,79|kNm o .
Mgd,2=As2*Op*(d-dy)= 0,00[kNm —o
Mgrq=Mgg 1+Mgq o= 70,79|kNm 2
67,83 < 70,79 (pfedpéti 500kN)
Mgy = Mgq Vyhovuje
Krouceni |
Beton C30/37 Tre= 0,34 Mpa ¢ (mm) [amm)iks/| As
Ocel YZ 10607 fawa= 443,48 Mpa Timinky 0 150 o|mm*/m
fya= 443,48 MPa Podélina 12,5 6 736|mm*
u=2*(b+h)= 2,88|m by=b-t=| 1,086701 |m
t=A/u= 0,1033|m h=h-t=] 0,146701 |m
v=0,7%(0,7-(f4/200))= | 0,385 A=b.*h,=| 0,159421 [m
®= 30|° u=2*(b,+h,)=| 2,466806 |m
Trai=2*0*f. s t*A/(cotgd+tgd)= 109,78 KNm
Us1=0,5*b,+0,25*h,= | 0,58003|m 16,96 < 109,78 Nem reoa
Ugz=2*hy= 1,16005m Msg.x S Tra vyztuz
Traz=2*A*asy* ywd*COtg(D: 0,00|kNm
Traz=2 A A g tgd/u = 24,34|kNm
Tra=Tra1t Traxt Tras= 134,12|kN
16,96 < 134,12
Msax S Vyhovuje

KVS-Projekt s.r.o.
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Panel Pln CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Smyk
Beton C30/37 Tre= 0,34 Mpa ¢ (mm) | amm)/ks/| asd
Ocel YZ 10607 fowe= 443,48 Mpa TFminky of 150 o|mm?/m
fua= 443,48 MPa Ohyby 12,5 2 245|mm?
v=0,7-(f,,/200)= 055 > 0,50
k=1,6-d= 1,37625 > 1,00 B= 1,00
Vra1=B*Tra*k*(1,2-40*p)*b, *d= 135,73|kN
43,07 < 13573 e
Vsd S Vea wyztuz
Vgep=0,5*0**b,,*0,9*d= 1318,00[kN
4307 <  1318,00
Vsd < VRd2 Vyhovuje
Pw=(asy*Ns)/b,= 0,00000
Pep=(aspy*V2)/b,= 0,00029
Vrwd=Psw*fywa Dy *0,9*d= 0,00|kN
Vrod=Psb*fyba Dy *0,9*d= 30,98[kN
VRkaz=VrwdtVRrod= 30,98]kN
Vrd=VRrd1+Vrds= 166,72]kN
4307 < 166,72
Vsq = Vkg Vyhovuje
Ohyb + tlak
Fs1=As o= 326,37|kN &im=700/(700+f,9)=| 0,612
Foo=Aso = 0,00{kN Eimo=700/(700-f,q)=| 2,729
AF=(As-As) = | -326,37|kN z,=h/2-d;=|  98,75|mm
bod 0 z,=h/2-d,=| 100,35|mm
o= 400|MPa
Nra o=-(D*h*or*f +Ag *0 g1 +A* O gp)= -6244,38[kN
Mg, 0=(As2*Z2-As1*21)* 0= -29,07|kNm
bod 0
Nrge=-(0,8*b*h*o*f 4y +As*C 1A Csn)= -5054,38[kN Mgge=0 kNm
bod 1
d= 0,224|m > Ejim2*do= 0,067|m
Ngg1=-(0,8*b*d*a*f,4+F,)= -4260,20[kN
Mgy =(0,8*b*d*a*f 4)*(0,5%h-0,4*d)+F,*z,= 151,24|kNm
bod 2
Ejim*d= 0,137|m > Eimzdo=[  0,067m
NRr im=-(0,8*m*b*d*a*f g+ AF )= -2281,58|kN
Mgq im=(0,8*Eim*b*d*ar*f.4*(0,5*h-0,4% i, *d)+Fs,*z,+F, *2,)= 215,34 |kNm

KVS-Projekt s.r.o.
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Panel Pln CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV
Ohyb + tlak
bod3 |
X=(As1-As2)*,a/ (0,8*b*a*feq)= 0,0171|m < Eim*d=|  0,137|m
Eim2*d2=  0,067|m
vylou €eni tlakové vyztuze
X1=(As1*fya)/(0,8*b*a*fq)= 0,0171|m < Eim*d=|  0,137|m
Nras=0 kN
Mgas=Fs1*(d-0,4*x,)= 70,79]kNm
bod 4
Nrat im=Fs1= 326,37|kN
Mgt im=Fs1*21= 32,23|kNm
bod5 |
NRat0=Fs1tFs2= 326,37|kN
Mgat,0=Fs1*Z1-Fs2*2,= 32,23|kNm
bod 1’
d"=h-d,= 0,225|m
Ngg1 =-(0,8*0*d *a*feq+Fgy)= -4617,04|kN
Mgq1 =(-0,8*b*d *o*f.4)*(0,5*h-0,4*d")-F,,*z,= -181,80|kNm
bod 2’
Cim*d"= 0,138|m > Cjimz*d1= 0,072|m
Nrg,im =-(0,8*Ejim*b*d" *o*fc-AFs)= -2952,98|kN
Mgg,im =(-0,8*Ejim*b*d" *a*f4*(0,5*N-0,4* iy *d")-Fs,*2,-Fs1*21)= -215,617|kNm
bod 3’
X=-(As2-As1)*,a/ (0,8*b*a*foq)= 0,0171m < Eim¥d'=|  0,138|m
Eim2*d1=[  0,072|m
vylou €eni tlakové vyztuze
X1=(As2*fya)/(0,8*b*a*fg)= 0,0000|m < Eim*d'=|  0,138|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 = 0,000855 m*
As,min,22016*b*d/fyk: 0,000313 m’
A min,3=0,0015*b*d= 0,000399|m*
735,94 < 854,78
0,00 < 399,39
Asx 2 As min Vyhovuje

KVS-Projekt s.r.o.
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Panel Pln CSN ENV 1992-1-1 (EC 2) NAVRZENY STAV

celkova vystifednost

v=1/(100*VL,)= 0,00577] > 1/200=| 0,005

Vu:NSd/(AC*de): 0,0084

A=(LV12)/h= 41,5692 25 < 15/(Wvy)= | 163,631

Ao=(LV12)/b= 8,73303 25 15/(\Nv,)= | 163,631

e,=V*L./2= 0,00866|m

e,=0,1*K*L 2*(1/r)= 002529 m e, =Mgy/INggl=| 0,000

K;=A,/20-0,75= 1,32846 Ko= 1,00

1/r=(2*K,*€,4)/(0,9*d)= 0,0212

€ i—€ote te,= 0,03395|m

Interak&ni diagram

Body 0 1 2 3 4 5

\ -29,07 151,24 215,34 70,79 32,23 32,23

NRrq 6244,38 4260,20| 2281,58 0 -326,37 -326,37

Mgq -29,07 -181,80| -215,62 0,00 0,00 32,23

NRrq 6244,38 4617,04| 2952,98 0 0,00 -326,37

Msq 84,81 0,00

Nsg 500,00 0,00

Mrde -148,00 0 87

NRde 5054,38 5054,38| 5054,38

Interak €ni diagram
g —— M+
3 —— M-
E Msd
= —— Mrde
-250,00 -200,00 -150,00 -100,00 -50,00 0, ,00 100,00 150,00 200,00 25Q,00
Momenty My /kNm/
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