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1. PREDPJATY ZELEZOBETONOVY PANEL

ROZMERY:
h= 250 mm
b= 1200 mm
ROZPETI:
A .Y
& 9, 95 v | = 9850 mm = 9,85 m
A 7“
VYPOCET ZATIZENI:
STALE:
venkovni c¢ast
t[m]  y[KN/m’]  g[KN/m?]
Zelena strecha 0,478 5,7 2,725
Vlastni tiha - - 3,370
podhledy 0,5 0,18 0,090
= g= 6,185  KN/m’
UZITNE: Kategorie H = ax= 0,400  KN/m?
SNiH: Snéhovéoblast | = sx= 1,000  KN/m?

qs = Ui - Ce - C¢ - s

ui = 018
Cc= 1 = ;= 0,800  KN/m’
C.=
VITR: Vétrna oblast |l = Vo= 25 m/s
Kategorie terénu Il = Zp= 0,3 m

zakladni rychlost vétru: Vp = Cgir * Cseason * Vb,0
Cgir » Cseason ObECNE =1 = vp= 25000 m/s

charakteristicka stfedni rychlost vétru: v, (z) = c.(2) - co(2) - vy,

- vySka budovy z= 79 m
Zimin < Z < Zpax

Zmin = 5 m

Zmax = 200 m = VYHOVI
Co(z) = 1

Z
cr(z) =k;-1In <Z—> = 0,705

0



0.07
Zg
k. = 0,19 ( ) = 0,215
Zo,ii
= vpn(z2)= 17,613 m/s
1 2
maximaIni dynamicky tlak: qp(z) = [1+7-1,(2)] L Vin(2)
p= 1,25
k
[,(2) =———735= 0,306
co(z)-ln(%)
= qy2)= 0609  KN/m’
tlak vétru: We = qp(Z) " Cpe
Ce= 0,8 = W= -0487 KN/m’
Zatéiovaci $irka 5= 1,2 m
= g = 7,422 KN/m
k= 0,480 KN/m
qs = 0,960 KN/m
W, = -0,584 KN/m
VYPOCET VNITRNICH SIL:
4 4,
A,, 9% m 7# momenty:
Mg = (1/8) x g x I = 90,007 KNm
55,664 Mg = (1/8) x g x I = 5821  KNm
) F\ Mg = (1/8) x g, x I* = 11,643 KNm
\,’\] Mye = (1/8) x wox I’=  -7,088  KNm
- %, 664
a ~ posouvajici sily:
@ Vg = (1/2) x g x | = 36,551 KN
Vg = (1/2) x qix | = 2,364 KN
133,093 Vg = (1/2) x ggx | = 4,728 KN
Vwe = (1/2) X W X I= '2;878 KN
KOMBINACE:
momentQ:
6.10 a 1,35xMg+1,5%(Mg+Mgo+M,, ) = 137,073 KNm
6.10 b 1,35%0,85xMy+1,5%(Mg+Ms)+1,5%0,6x M, =
123,100 KNm
= Mgp= 137,073 KNm




posouvajicich sil:

6.10 a 1135xvgk+1/SX(qu+Vqs+Vwe) = 55;664
6.10 b 1;35x0185ngk+1rSX(qu+VqS)+1/5X016wie =
49,990 KN

= V= 55664 KNm

NAVRH: Predpjaty Zelezobetonovy panel tl. 250mm
s minimalnimi hodnotami:

A= 208 mm’
Ais= 930 mm’
MRD = 256 KNm

Mrc= 1443 KNm
Mgwo2 = 159,6  KNm
Mok = 97,1 KNm
Veoar = 105,22 KN

Mgp = 256,000 KNm
VRD = 105,200 KN

= VYHOVi

KN



2.2 DESKA D1 NAD PODPOROU (OTVOR)

ROZMERY:
h= 250 mm
b= 1000 mm
ROZPETI:

lenkovni = 3,675 m

|vn|’tFn|’ = 41545 m

| = 8220 mm = 822 m

VYPOCET ZATIZENI:

STALE:
venkovni cast

tm]  y[KN/m’]  g[KN/m’]

Zelend strecha 0,478 5,7 2,725
Vlastni tiha 0,25 25 6,250
podhledy 0,5 0,18 0,090

= g= 9,065 KN/m’
UZITNE: Kategorie A =  q= 1500 KN/m’
SNiH: Snéhova oblast Il = sx= 1,000  KN/m’

qs = K+ Ce * Cp~ 5ic

M= 0/8
C= 1 = 4= 0800 KN/m’
Ct_
VITR: Vétrna oblast I = Vo= 25 m/s
Kategorie terénu Il = Zp= 0,3 m

zdkladni rychlost vétru: Vp = Cgir * Cseason * Vb,0
Cdir» Cseason obecné =1 = Vb = 25,000 m/s
charakteristicka stfedni rychlost vétru: vy, (z) = c.(2) - co(2) - vy,

- vySka budovy zZ= 5 m
Znin<2<Z
Zmin = 5 m

Ziax = 200 m = VYHOVI

max



Glz)= 1

c(z) =k, In <i> =
Zg

kr=0,19-<

0,606

0.07
Zo
) = 0,215
Zo,ii

= Vm(z) =

15,149 m/s

1
maximalni dynamicky tlak: qp(z) =[1+7-1,(2)] AL Vih(2)

p= 1,25
1,(2) = —=~= 0,355
v co(z)-ln(%) !
kl = 1
=
tlak vétru: We = Qp(Z) * Cpe
Cpe = -0,8 >
ZatéZovaci Sirka 78 =
=
vhitfni ¢ast
Podlaha
Vlastni tiha
podhledy
pricky
=
UZITNE: Kategorie A =
Zatézovaci Sifka 7S =
=

ae(z)= 0,500  KN/m’
We= -0,400 KN/m?
1 m
g« = 9,065 KN/m
o= 1,500 KN/m
qs = 0,800 KN/m
W, = -0,400 KN/m
t[ml  y[KN/m’]  g[KN/m’]
- - 2,071
- = 6,250
0,5 0,18 0,090
- = 1,000
g= 9411 KN/m’
a= 1,500  KN/m’
1 m
8« = 9,411 KN/m
= 1,500 KN/m
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VYPOCET VNITRNICH SIL:

Momenty z venkovni ¢asti (z leva)

Mg = (9,065%3,675)%(3,675/2) =- 61,212 KNm
Mg = (1,500x3,675)%(3,675/2) =- 10,129 KNm
Mg = (0,800%3,675)%(3,675/2) =- 5,402 KNm
M, = (0,4x3,675)%(3,675/2) = 2,703 KNm

Momenty z vnitini ¢asti (z prava)

Mg = (9,411x4,545)x(4,545/2) =- 97,202 KNm
Mg = (1,500x3,675)%(3,675/2) =- 15,493 KNm
KOMBINACE:

z venkovni ¢asti (z leva)

6.10 a 1,35x61,212 + 1,5%(10,129+5,402-2,703) = 101,878
6.10 b 1,35%0,85%61,212 + 1,5%(10,129+5,402)-1,5%0,6%2,703 =
91,105 KNm

z vnitini ¢asti (z prava)
6.10 a 1,35x97,202+ 1,5x15,493 = 154,461 KNm
6.10 b 1,35x0,85x97,202 + 1,5x15,493 = 134,778 KNm

= M= 154,461 KNm

posouvajici sily:

z venkovni ¢asti (z leva)
6.10 a 1,35x%(9,065%3,675)+1,5%(1,5%3,675+0,8x3,675-0,4x3,675)
= 55,444 KN
6.10b 1,35x0,85x%(9,065x3,675) + 1,5%(1,5%3,675+0,8%3,675)
-1,5%0,6x(0,4x3,675) = 49,581 KN

z venkovni ¢asti (z leva)
6.10 a 1,35%(9,411x4,545)+1,5%(1,5%4,545) = 67,970KN
6.10 b 1,35x0,85x%(9,411x4,545) + 1,5%(1,5%4,545)= 59,308 KN

= VED = 67,970 KN



1000
250

mm
mm

Mep = 154,461 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 10 mm

Zivotnost: - kategorie 4
- prostfedi XC1

Cnom = Cmin + Acdev

Crin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cminp=Ps = 10 mm

Crin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 15 mm
Acyey = 10 mm
= Cmon = 25 mm
Kryti tfminka:
- odhadovany @ vyztuze 6 mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 31 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 36 mm
d=h-d; = 214 mm

NAVRH VYZTUZE:

Potfebna plocha vyztuze:

A, reg = b'?y‘icd : <1 - |1- ;;ﬁz) 0,001830 m>

= 1830 mm’

NAVRH: 1) 16 /100mm A, 2011 mm?’



Urceni skutecnych parametr( prirezu:
Chom = Cmin + ACdev

Crnin = Max {Cmin,b; cmin,dur + ACdur,v - ACdur,st - Acdur,add; 10}

Crinp=Ds = 16 mm
Cmin,dur = 15 mm
ACdur,v; ACdur,st; Acdur,add =0

= Crin =
ACdev =
:> Cmon =
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE c,,,, =
U¢inna vyska prafezu:
d1=cnom+¢/2= 39 mm
d=h-d; = 211 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

{0,26 “fetm - b-d
Ag min = max
fyk
Agmax = 0,04-Ac = 1,000E-02 m’
Ay = 2,011E-03 m?
As,min < Ast < As,max =4 VYHOV'I

Poloha neutralni osy:

_ Agt - fyd
X= b-A-feq
A=0,8 = X = 0,0546

Ovéreni vyuziti vyztuze nad mezi kluzu:

c, = |SC_;3| (d—x) = 1,001E-02
&> €4 = VYHOVI

Rameno sil:

A
z=d—7x= 0,189 m

m

16
10
26

31

mm
mm
mm

mm

:0,0013-b - d} 3,182E-04 m?



Navrhovy moment:
Mpp = Ast - fya-z= 165375 KNm
Mg = 154,46136 KNm < Mgo= 165,375
= VYHOVI

NAVRH ROZDELOVACI VYZTUZE:
Agr=02-Agy = 402,2  mm’

NAVRH: @ 8/100mm

POSOUZENIi VYZTUZE NA SMYK:

VED = 67,970 KN

cotgb
VRD,max = ¢y " bz - vy - fcd'TOthG

vi=v=06-(1-5%)= o528

= 35
ocw = 1
zZ= 0,189 = VRD,max = 938,439

Unosnost bez smykové vyztuze:

VRD,C = [CRD_C -k- (100 p; - fck)% + k- ch] .b-d
Cro,c = 0,12

ki-op=0

k=1+ |22=1,974

d

Ast
==t = 00953
P1 = ba = Veoc= 152,805

Vio= 67,970 KNm </ Vppc= 152,805

= VYHOVI

KNm

KN

KN

KNm

= Neni tfeba navrhovat smykovou vyztuz

KOTVEN:I:

Fpp = 222 - 816,645 KN

z
FED

Os =—— = 406,089 MPa
Ast

fpa = 2,25 M1 "Mz - fera

N =
N = ¢ 1
ctk,0,05 f =
feea = =1,333 MPa = bd 3,000

C

MPa



] _$. 5 541 mm
brqd — 4, "¢

lba =y -z -az-ay-as-lprqa
al-a5= 1

= Ibd = 541
lpmin = max(0,3 - I qq; 106;100) 162 mm

= Ibd = 550

mm

mm
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2.b DESKA D1V POLI

ROZMERY:
h= 250 mm
b= 1000 mm
ROZPETI:
| = 9850 mm = 9,85 m
VYPOCET ZATIZENI:
STALE:
venkovni ¢ast
t[m]  y[KN/m’] g [KN/m?]
Zelend strecha 0,478 5,7 2,725
Vlastni tiha 0,25 25 6,250
podhledy 0,5 0,18 0,090
= g= 9,065 KN/m?
UZITNE: Kategorie A = a= 1,500  KN/m?
SNiH: Snéhova oblast = sx= 1,000  KN/m?’
as = Ui - Co - C¢ - S
M= 0/8
Ce= = 4= 0800 KN/m’
Ct_
Zatézovaci $irka Z5 = 1 m
= g = 9,065 KN/m
qc= 1,500 KN/m
Qs = 0,800 KN/m
VYPOCET VNITRNICH SIL:
Mg = (1/10)x9,065x9,8542 = 87,947 KNm
Mg = (1/10)x1,5%9,85/2 = 14,553 KNm
Mgs = (1/10)x0,8x9,8572 = 7,762 KNm
Vi = (1/2)%9,065%9,85 = 44,643 KN
Vg = (1/2)x1,5%9,85 = 7,388 KN

Vg = (1/2)x0,8%9,85 = 3,940 KN



KOMBINACE:

momenta:
6.10 a 1,35x87,947+1,5%(14,553+7,762) = 152,201 KNm
6.10b 1,35%0,85x87,947+1,5x14,553+1,5%0,7x7,762 =

= 130,899 KNm
= Mg= 152,201 KNm
posouvajicich sil:
6.10 a 1,35x44,643+1,5%(7,388+3,94) = 77,260 KNm

6.10b 1,35x0,85x44,643+1,5x7,388+1,5%0,7x3,94 = 75,487 KN

= V= 77,260 KN



1000
250

mm
mm

Mep = 152,201 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 16 mm

Zivotnost: - kategorie 4
- prostfedi XC1

Cnom = Cmin + Acdev

Crin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cminb=Ps = 16 mm

Crin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 16 mm
Acyey = 10 mm
= Cmon = 26 mm
Kryti tfminka:
- odhadovany @ vyztuze 6 mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 31 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 39 mm
d=h-d; = 211 mm

NAVRH VYZTUZE:

Potfebna plocha vyztuze:

b-d-f, M
Asreg= ded.<1— 1—b?d2i§d> 0,001832 m’

= 1832 mm’

NAVRH: 1) 16 /100mm A, 2011 mm?’



Urceni skutecnych parametr( prirezu:
Chom = Cmin + ACdev

Crnin = Max {Cmin,b; cmin,dur + ACdur,v - ACdur,st - Acdur,add; 10}

Crinp=Ds = 16 mm
Cmin,dur = 15 mm
ACdur,v; ACdur,st; Acdur,add =0

= Crin =
ACdev =
:> Cmon =
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE c,,,, =
U¢inna vyska prafezu:
d1=cnom+¢/2= 39 mm
d=h-d; = 211 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

{0,26 “fetm - b-d
Ag min = max
fyk
Agmax = 0,04-Ac = 1,000E-02 m’
Ay = 2,011E-03 m?
As,min < Ast < As,max =4 VYHOV'I

Poloha neutralni osy:

_ Agt - fyd
X= b-A-feq
A=0,8 = X = 0,0546

Ovéreni vyuziti vyztuze nad mezi kluzu:

c, = |SC_;3| (d—x) = 1,001E-02
&> €4 = VYHOVI

Rameno sil:

A
z=d—7x= 0,189 m

m

16
10
26

31

mm
mm
mm

mm

:0,0013-b - d} 3,182E-04 m?



Navrhovy moment:
Mpp = Ast - fya-z= 165375 KNm
Mg = 152,20123 KNm < Mpp= 165,375
= VYHOVI

NAVRH ROZDELOVACI VYZTUZE:
Agr=02-Agy = 402,2  mm’

NAVRH: @ 8/100mm

POSOUZENIi VYZTUZE NA SMYK:

VED = 77,260 KN

cotgb
VRD,max = ¢y " bz - vy - fcd'TOthG

vi=v=06-(1-5%)= o528

= 35
ocw = 1
zZ= 0,189 = VRD,max = 938,439

Unosnost bez smykové vyztuze:

VRD,C = [CRD_C -k- (100 p; - fck)% + k- ch] .b-d
Cro,c = 0,12

ki-op=0

k=1+ |22=1,974

d

Ast
==t = 00953
P1 = ba = Veoc= 152,805

Vo= 77,260 KNm </ Vppc= 152,805

= VYHOVI

KNm

KN

KN

KNm

= Neni tfeba navrhovat smykovou vyztuz

KOTVEN:I:

Fpp = 222 - 804,696 KN

zZ
FED

Os = —— = 400,147 MPa
Ast

fpa = 2,25 M1 "Mz - fera

N =
N = ¢ 1
ctk,0,05 f =
feea = =1,333 MPa = bd 3,000

C

MPa



¢ o

lb,rqd = Z . E 534 mm

lba =y -z -az-ay-as-lprqa
a,-0g = 1
= Ibd = 534
lpmin = max(0,3 - I qq; 108;100) 160  mm

= Ibd = 540

mm

mm
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3. PRUVLAK P1

ROZMERY:
h= 1000
b= 450
ROZPETI:
looe = 9400
lkonzoly = 2600
= 12000
VYPOCET ZATIZENI:
STALE:

mm
mm
mm = 9,4
mm = 2,6
mm = 12

viz zatiZzeni desky = g = 9,065 KN/m2
UZITNE: viz zatizenidesky = a= 1,500  KN/m’
SNiH: viz zatizeni desky = sx= 1,000  KN/m?’
ds = Hi " Ce - C¢ * S
M= 0/8
=1 = 9= 0800 KN/m’
C= 1
Zatéiovaci Sirka 5= 7,35
= g = 66,628 KN/m
qr= 11,025 KN/m
qs = 5,880 KN/m
- vastni tiha prlvlaku: 1x0,45%25 = 11,250 KN/m
- zed nad prlvlakem: 3,75x0,45x6,8 = 11,475 KN/m
Bkeelk. = 89,353 KN/m
navrhové hodnoty zatiZeni:
Y6 = 1,35
Vo= 1,5 = gs= 120,626 KN/m
qq= 16,538 KN/m
Osg = 8,820 KN/m
Sdvie = 145,984 KN/m



e
379, S&4

B~

~ TR, 6TH

493, 4%

4365681

VYPOCET VNITRNICH SIL:

—\
MA=0

- Rg x9,4 + 145,984 x12x(12/2)=0

Rg =1118,175 KN

L
MB=0

-Rax9,4 + 145,984 x12%3,4=0

Ra=633,633 KN

= Mgp= 1365682 KNm
= Mgp= 493,426 KNm

= V= 1118,175 KN

- pole
- podpora



450
1000

mm
mm

Mep = 1365,682 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 28 mm

Zivotnost: - kategorie

- prostredi
Cnhom = Cmin + Acdev
Crnin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cmin=Ps = 28 mm
Cmin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 28 mm
Acyey = 10 mm
= Cmon = 38 mm
Kryti tfminka:
- odhadovany @ vyztuze 6 mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 38 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 52 mm
d=h-d;= 948 mm

NAVRH OHYBOVE VYZTUZE:

Potfebna plocha vyztuze:

Aqreg = b'?y‘icd : <1 - |1- bzd“fEfDd> 0,003653 m?

= 3653 mm’

NAVRH: 7x @ 28 A, 4310 mm’



Urceni skutecnych parametr( prirezu:

Chom = Cmin + ACdev

Crmin = MaX {Crin b; Crmin,dur T ACdury = ACaurst = ACqyr adg; 10}
Cmin=Ps = 28 mm

Crin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnyin = 28
Acde\, = 10
= Cmon = 38
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE ¢, = 38
U¢inna vyska prafezu:
d1,1=cnom+¢/2= 52 mm
d=h-d; = 948,000 mm
Minimalni vzdalenost mezi pruty:
Ssmin = Max {1,20; @ + 5; 20}
¢ = 28 = Ss,min™ 33,6
Navrieno: s= 34 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

mm
mm
mm

mm

mm

0,26 - fom - b - d
Agmin = Max ; ;0,0013-b-d} 6,433E-04 m?
yk
Agmax = 0,04-Ac = 1,800E-02 m’
Ay = 4,310E-03 m?
As,min < Ast < As,max = VYHOV|,

Poloha neutrdlini osy:

_ Ast'fyd
b-A-feq

A=0,8 = x= 02603 m
Ovéreni vyuZiti vyztuze nad mezi kluzu:
= @ (d — x) = 9,249E-03

X

€s

&> €4 = VYHOVI



Rameno sil:

A
z=d—""=0844 m

Navrhovy moment:

Mgp = Agt - fyq-z= 1581,383 KNm

Mg = 1365,682 KNm < Mgp = 1581,383 KNm
= VYHOVi
POSOUZENi NA SMYK:
Vip = 1118,175 KN
cotgb

VRD,max = ¢y " bz - vy - fcd'TOthG

vi=v=06-(1-5%)= o528

250

0= 35

ocw = 1

zZ= 0,844 = Veomax= 1884,170 KN

Unosnost bez smykové vyztuZe:
1
VRD,C = [CRD_C -k (100 - p; - )3 + kg - ch] .b-d

CRD,c = 0,12
k1 . Gp = 0

k=1+ /¥= 1,459

Ast
= =%=0,01010
P1 = ba = Vepe= 232,922 KN

Vegp = 1118,175 KNm < Vepc= 232,922 KNm

= NEVYHOVIi
= Je tfeba navrhnout smykovou vyztuz

NAVRH SMYKOVE VYZTUZE:

- odhadovana vyztuz 2 x @10 A, = 157 mm?
VRD,s:ASTW'Z'fywd'COth — S=Asw.z.%;,;d-cot86
= s= 00736 m
- novy odhad 4 x @10 Ay = 314 mm’
= s= 01471 m

Navrzeno: S= 0,140 m



NAVRH: 4x@ 10/ 140mm A

& 314 mm?

VRrp,s = % -z fywa-cOtgd = 1175262 KN
Vip= 1118,175 KN < Vpps= 1175262 KN
= VYHOVi
KOTVENI:
Fup =V 5= 1256,118 KN
FED

Os =—— = 291,443 MPa
Ast

foa = 2,25 M1 "Mz - feea

N = 1

N2 = ¢ 1

frra = —22% = 1 333 \Mpa = few= 3,000
Ye
¢ o

lb,rqd = Z . E 680 mm

lba =y -az-az-ay-as-lprga
Ay - Qg = 1
= Ibd = 680
lp,min = max(0,3 - lp,rqa; 109; 100) 204 mm

= Ibd = 700

MPa

mm

mm



450
1000

mm
mm

Mep = 493,426 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 28 mm

Zivotnost: - kategorie

- prostredi
Cnhom = Cmin + Acdev
Crnin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cmin=Ps = 28 mm
Cmin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 28 mm
Acyey = 10 mm
= Cmon = 38 mm
Kryti tfminka:
- odhadovany @ vyztuze 6 mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 38 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 52 mm
d=h-d;= 948 mm

NAVRH OHYBOVE VYZTUZE:

Potfebna plocha vyztuze:

b-d-f, M
Asreg= ded.<1— 1—b?d2i§d> 0,001236 m’

= 1236 mm’

NAVRH: 3x@ 28 A, 1847 mm?®



Urceni skutecnych parametr( prirezu:

Chom = Cmin + ACdev

Crmin = MaX {Crin b; Crmin,dur T ACdury = ACaurst = ACqyr adg; 10}
Cmin=Ps = 28 mm

Crin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnyin = 28
Acde\, = 10
= Cmon = 38
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE ¢, = 38
U¢inna vyska prafezu:
d1,1=cnom+¢/2= 52 mm
d=h-d; = 948,000 mm
Minimalni vzdalenost mezi pruty:
Ssmin = Max {1,20; @ + 5; 20}
¢ = 28 = Ss,min™ 33,6
Navrieno: s= 34 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

mm
mm
mm

mm

mm

0,26 - fom - b - d
Agmin = Max ; ;0,0013-b-d} 6,433E-04 m?
vk
Agmax = 0,04-Ac = 1,800E-02 m’
Ay = 1,847E-03 m?
As,min < Ast < As,max = VYHOV|,

Poloha neutrdlini osy:

_ Ast'fyd
b-A-feq

A=0,8 = X = 0,1115 m
Ovéreni vyuZiti vyztuze nad mezi kluzu:
_ lecus]| (d—x) = 2,625E-02

X

€s

&> €4 = VYHOVI



Rameno sil:

A
z=d-""=0903 m

Navrhovy moment:

Mpp = Ast - fya-z= 725,459 KNm
Mg = 493,426 KNm < Mgp= 725,459 KNm
= VYHOVi
KOTVENI:
Vep = 1118,175 KN
Fep ="Vep -S: 1173,396 KN
FED

O0s = —7— = 635,298 MPa
Agt

foa = 2,25 M1 * N2 - fea

N1 = 1
Ny = ¢ 1
tk,0,05 f. =
feea = Cy— =1,333 MPa = bd 3,000 MPa
c

¢ o
lorqa =7 - ﬁ =1482 mm

lba =0y -0z - 03 0 &5 lprqq
a;-as= 1
= lpg = 1482 mm

lpmin = max(0,3 - I qq; 106; 100) 445  mm

= lyg = 1500 mm



a 4.
Ybmy,  9,85m  y Ubm
j 45‘, 05 ¥

4. PROVLAK P2

ROZMERY:
h= 1000
b= 450
ROZPETI:
loole = 9850
lkonzoty = 2600
= 15050
VYPOCET ZATIZENI:
STALE:

mm

mm
mm = 9,85
mm = 2,6
mm= 1505 m

viz zatiZzeni desky = g = 9,065 KN/m2
UZITNE: viz zatizenidesky = a= 1,500  KN/m’
SNiH: viz zatizeni desky = sx= 1,000  KN/m?’
ds = Hi " Ce - C¢ * S
M= 0/8
=1 = 9= 0800 KN/m’
C= 1
Zaté7ovaci Sirka 5= 42
= g = 38,073 KN/m
qk= 6,300 KN/m
qs = 3,360 KN/m
- vastni tiha prlvlaku: 1x0,45%25 = 11,250 KN/m
- zed nad prlvlakem: 3,75x0,45x6,8 = 11,475 KN/m
Bkeelk. = 60,798 KN/m
navrhové hodnoty zatiZeni:
Y6 = 1,35
Vo= 1,5 = gs= 82,077 KN/m
qq= 9,450 KN/m
0= 5,040 KN/m
Sdvie = 96,567 KN/m



VYPOCET VNITRNICH SIL:

r- %a‘t' we
\ Rr=Rg= (15,05x96,567)/2 = 726,669 KN

@ T

438 505 ) = M= 844,761 KNm - pole

‘\ oo e Mg =

e — = ep= 326,396 KNm - podpora
== S
| = 254/0'-}&4- ‘q‘?s’ qu =4 VED = 726,669 KN
—3‘2_61 gqb 139 26/3%




450
1000

mm
mm

Mep = 844,761 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 28 mm

Zivotnost: - kategorie

- prostredi
Cnhom = Cmin + Acdev
Crnin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cmin=Ps = 28 mm
Cmin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 28 mm
Acyey = 10 mm
= Cmon = 38 mm
Kryti tfminka:
- odhadovany @ vyztuze 6 mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 38 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 52 mm
d=h-d;= 948 mm

NAVRH OHYBOVE VYZTUZE:

Potfebna plocha vyztuze:

b-d-f, M
Asreg= ded.<1— 1—b?d2i§d> 0,002169 m’

= 2169 mm’

NAVRH: 4x@ 28 A, 2463 mm’



Urceni skutecnych parametr( prirezu:

Chom = Cmin + ACdev

Crmin = MaX {Crin b; Crmin,dur T ACdury = ACaurst = ACqyr adg; 10}
Cmin=Ps = 28 mm

Crin,dur = 15 mm

ACdur,v; ACdur,st; Acdur,add =0

= Cnyin = 28
Acde\, = 10
= Cmon = 38
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE ¢, = 38
U¢inna vyska prafezu:
d1,1=cnom+¢/2= 52 mm
d=h-d; = 948,000 mm
Minimalni vzdalenost mezi pruty:
Ssmin = Max {1,20; @ + 5; 20}
¢ = 28 = Ss,min™ 33,6
Navrieno: s= 34 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

mm
mm
mm

mm

mm

0,26 - fo - b - d
Agmin = Max ; ;0,0013-b-d} 6,433E-04 m?
yk
Agmax = 0,04-Ac = 1,800E-02 m’
Ay = 2,463E-03 m?
As,min < Ast < As,max = VYHOV|,

Poloha neutrdlini osy:

_ Ast'fyd
b-A-feq

A=0,8 — x= 01487 m

Ovéreni vyuZiti vyztuze nad mezi kluzu:

£ = |£C_;3| (d —x) = 1,881E-02
€> €y = VYHOVI
Rameno sil:

A
z=d—="=0889 m



Navrhovy moment:

Mgp = Agt - fya 2= 951,475 KNm
M= 844,761 KNm < Mgp= 951,475 KNm
= VYHOVI

POSOUZENI NA SMYK:
Vep = 726,669 KN

_ cotgb
VRD,max = Q¢y " bz vy - fcd'TothB

—v=06-(1-fx)_

vi=v=06-(1-%)= o528
0= 35
ocw = 1
zZ= 0,889 = VRD,maX= 1983,779 KN

Unosnost bez smykové vyztuze:

1
VRD,C = [CRD,C k- (100 py - fe)3 + Ky - ch] ‘b-d

Cro,c = 0,12
kl . Gp = 0
k=1+ /%= 1,459
Py = =t=( 00577
17 pa ™ ™ = Vepe= 193,289 KN
Vip= 726,669 KNm </ Vppc= 193,289 KNm

= NEVYHOVI
= Je tfeba navrhnout smykovou vyztu?z

NAVRH SMYKOVE VYZTUZE:

- odhadovana vyztuz 2 x @10 A, = 157 mm?
Agyw  Z - f, - cotgf
— Asw | . = —_SW ywd g
Vrps =~ 2" fywa - cotgh =" s= Voo
= s= 01192 m
Navrzeno: S= 0,110 m

NAVRH: 2x@ 10/110mm A, 157 mm?®



Asw

Vrp,s = — % fywa - cotgd = 787,432 KN
Vip= 726,669 KNm < Veos= 787,432 KNm
= VYHOVI
KOTVENI:
Fup =V 5= 775,325 KN
FED

Os =—— = 314,789 MPa
Ast

foa = 2,25-M1 "Mz - feea

N = 1
N2 = ¢ 1
tk,0,05 f., =
fora = — = 1,333 MPa = = 3,000

C

1 Os = 735
brgd =7 "7 = mm
lba =g -az-az-ay-as-lprga
Ay - Qg = 1
= Ibd = 735

lb,min = max(0,3 “lp,rqa; 109; 100) 220 mm

= Ibd = 750

MPa

mm

mm



450
1000

mm
mm

Mep = 326,396 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 28 mm

Zivotnost: - kategorie

- prostredi
Cnhom = Cmin + Acdev
Crnin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cmin=Ps = 28 mm
Cmin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 28 mm
Acyey = 10 mm
= Cmon = 38 mm
Kryti tfminka:
- odhadovany @ vyztuze 6 mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 38 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 52 mm
d=h-d;= 948 mm

NAVRH OHYBOVE VYZTUZE:

Potfebna plocha vyztuze:

Aqreg = b'?y‘icd : <1 - |1- bzd“fEfDd> 0,000809 m?

= 809 mm’

NAVRH: 2x @ 28 A, 1232 mm®



Urceni skutecnych parametr( prirezu:

Chom = Cmin + ACdev

Crmin = MaX {Crin b; Crmin,dur T ACdury = ACaurst = ACqyr adg; 10}
Cmin=Ps = 28 mm

Crin,dur = 15 mm

ACdur,v; ACdur,st; Acdur,add =0

= Cnyin = 28
Acde\, = 10
= Cmon = 38
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE ¢, = 38
U¢inna vyska prafezu:
d1,1=cnom+¢/2= 52 mm
d=h-d; = 948,000 mm
Minimalni vzdalenost mezi pruty:
Ssmin = Max {1,20; @ + 5; 20}
¢ = 28 = Ss,min™ 33,6
Navrieno: s= 34 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

mm
mm
mm

mm

mm

0,26 - fom - b - d
Agmin = Max ; ;0,0013-b-d} 6,433E-04 m?
vk
Agmax = 0,04-Ac = 1,800E-02 m’
Ay = 1,232E-03 m?
As,min < Ast < As,max = VYHOV|,

Poloha neutrdlini osy:

_ Ast'fyd
b-A-feq

A=0,8 = x= 00744 m

Ovéreni vyuZiti vyztuze nad mezi kluzu:

g = [cus| (d —x) = 4,110E-02

X
€> €y = VYHOVI
Rameno sil:

A
z=d—="=0918 m



Navrhovy moment:

Mpp = Ag¢ - fyq-z= 491,858 KNm
My = 326,396 KNm < Mgp= 491,858 KNm
= VYHOVi
KOTVENI:
Vep = 726,669 KN
Fop=Vgp 2= 750,219 KN
Z
FED

0s =7 = 608,944 MPa
Ast

foa = 2,25-M1 -2 - feea

N = 1
N2 = ¢ 1
ctk,0,05 f =
fera = =1,333 MPa = o 3,000 MPa

C
¢ o
lb d =—.—=1421 mm
,rq 4 fbd
lbg = 01 -0tz - Az - 0ty - A5+ Iprqq
QA -0g5 = 1
= lhg = 1421  mm

lp,min = max(0,3 - Iy qq4; 100; 100) 426 mm

= lhg = 1500 mm

Z DUVODU POZADAVKU MINIMALNiIHO POCTU PRUTU NAD
PODPOROU:

NAVRZENO: 3x (28, A, =1847mm’



~ 4
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5. PRUVLAK P3

ROZMERY:
h= 600 mm
b= 450  mm
ROZPETI:

| = 7700 mm =
VYPOCET ZATIZENI:
STALE:

venkovni ¢ast

7,7 m

t[ml  y[KN/m’]  g[KN/m’]
Homogenni podlahovy vinyl - - 0,034
Lepici tmel 0,003 13,5 0,041
Penetracni natér 0,002 10 0,020
Betonova mazanina + KARI sit 0,06 25 1,500
Systémova deska pro vytapéni - - 0,440
Folie PE 0,001 5,5 0,006
Krocejova izolace 0,02 1,5 0,030
ZB panely - - 3,370
Podhled 0,05 0,18 0,009
PFicky - - 1,000
8= 6,449 KN/m’
Zdivo nad pravlakem 7,5%0,45%x4 = 13,500 KN/m
UZITNE: Kategorie A a= 1,500  KN/m’
ZatéZovaci sitka VA 47 m
g = 43,810 KN/m
gk = 7,050 KN/m
Strop Il - 1/3 ze stropul = Bistropll = 14,603 KN/m
katropll = 2,350 KN/m
VYPOCET VNITRNICH SIL:
momenty:
Mge = (1/8) X (g + Biswopn) X 1= 432,919 KNm
M = (1/8) % (G + Qistrop) X I°= 69,666 KNm



- a4
LERSF 72 VN S VR |
2,
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X 7
353 gnp
w

posouvajici sily:

ng = (1/2) X (gk + gkstropll) x|=
qu = (1/2) x (qk + qkstropll) x|=
KOMBINACE:

momentq:

6.10a 1,35xMg+1,5xMq =
6.10 b 1,35x0,85xMg+1,5xMg, =

= M= 688,939
posouvajicich sil:

6.10a 1,35xVg+1,5xVy, =
6.10 b 1,35x0,85XV+1,5xV, =

= V= 357,890

224,893 KN
36,190 KN

688,939 KNm
601,273 KNm

KNm

357,890 KN
312,350 KN

KN



450
600

mm
mm

Mep = 688,939 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 18 mm

Zivotnost: - kategorie 4
- prostfedi XC1

Cnom = Cmin + Acdev

Crin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cminp=Ps = 18 mm

Crin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 18 mm
Acyey = 10 mm
= Cmon = 28 mm
Kryti tfminka:
- odhadovany @ vyztuze 6 mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 31 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 40 mm
d=h-d; = 560 mm

NAVRH VYZTUZE:

Potfebna plocha vyztuze:

A, reg = b'?y‘icd : <1 - |1- bzdl\;[EfDd> 0,003299 m>

= 3299 mm’

NAVRH: 7x @ 25 Ay 3436 mm’



Urceni skutecnych parametr( prirezu:
Chom = Cmin + ACdev

Crnin = Max {Cmin,b; cmin,dur + ACdur,v - ACdur,st - Acdur,add; 10}

Crinp=®s = 25 mm
Cmin,dur = 15 mm
ACdur,v; ACdur,st; Acdur,add =0

= Crin =
ACdev =
:> Cmon =
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE c,,,, =
U¢inna vyska prafezu:
d1=cnom+¢/2= 48 mm
d=h-d; = 553 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

{0,26 fom *b-d
As,min = max
fyx
Agmax = 0,04-Ac = 1,080E-02 m’
A, = 3,436E-03 m?
As,min < Ast < As,max =4 VYHOV'I

Poloha neutralni osy:

_ Ast - fyd
X= b-A-feq
A=0,8 = X = 0,2075

Ovéreni vyuziti vyztuze nad mezi kluzu:

g = |SC_;3| -(d—x) = 5,820E-03
&> €4 = VYHOVI

Rameno sil:

}\.
z=d—7x= 0470 m

m

25
10
35

35

mm
mm
mm

mm

:0,0013-b - d} 3,749E-04 m?



Navrhovy moment:
Mpp = Agt - fya-z= 701,399 KNm
Mg, = 688,93898 KNm < Mpp= 701,399 KNm
= VYHOVI

NAVRH ROZDELOVACI VYZTUZE:
Agr =02 Ay = 687,2 mm’

NAVRH: @ 8/100mm

POSOUZENIi VYZTUZE NA SMYK:

VED = 357,890 KN

cotgb
VRD,max = ¢y " bz - vy - fcd'TOthG

vi=v=06-(1-5%)= o528

= 35
ocw = 1
zZ= 0,470 = Veomax= 1048,268 KN

Unosnost bez smykové vyztuze:

VRD,C = [CRD_C -k- (100 p; - fck)% + k- ch] .b-d
Cro,c = 0,12

ki-op=0

k=1+ |22= 1,602

d

Ast
===0,01382
P1 =14 = Veoe= 165,389 KN

Vo= 357,800 KNm </ Vppc= 165,389 KNm

= NEVYHOVi
= Je tfeba navrhnout smykovou vyztuz

NAVRH SMYKOVE VYZTUZE:

- odhadovana vyztuz 2 x @6 A, = 57 mm?
Agw - Z - f g - cOtgb
—Asw ) _ _ Asw ywd g
VRps == ' Z fywa - cotgd = s= Ve
= s= 00464 m

- novy odhad 2 x @10 Ay, = 157 mm’



= s= 01279 m
Navrzeno: s= 0,125 m
NAVRH: 2x® 10/125mm A, 157 mm?
Vrps = — % fywa - cotgd = 366,164 KN
Vip= 357,890 KN < Veos= 366,164 KN
= VYHOVI
KOTVEN:I:
Fup =V = 421,155 KN
O0s =—— = 122,571 MPa
Agt
foa = 2,25 M1 * M2 - fera
n = 1
N2 = ¢ 1
tk,0,05 f., =
fora = — = 1,333 MPa = Ta= 3000  MPa
Ye
¢ o
1 =—.— 255 mm
b,rqd 4 fbd
lpg =01 -0z a3 - a4 Ag 'lb,rqd
Oll - as = 1
= Ibd = 255 mm
lpmin = max(0,3 - I qq; 106;100) = 250  mm
= Ibd = 260 mm



6. SLOUP

ROZMERY:
a= 450 mm h= 3,65 m
b= 450 mm
VYPOCET ZATIZENi:
-z pravlaku P1 8avie = 145,984 KN/m
- z prlvlaku P2 Bavze = 96,567 KN/m
Sifka P1 $= 2,975 m
Sirka P2 $= 7,3 m
sila od P1 434,302 KN
sila od P2 704,939 KN
N= 1139,242 KN
PREDBEZNY NAVRH
N 4 N
o =—>= = —
A o
o= 434,783 MPa = A= 0,002620 m?
= 2620 mm2
NARVH: 6x@ 28 A= 3695 mm?
excentricita: e= 0,225 m
- zvolena jako pul sloupu
moment vyvolany touto excetricitou:
MED=Nxe= 256,329 KNm
- KRYTI SLOUPU: 40 mm
di=c+@/2= 54 mm
d =a- dl = 396 mm
MATERIALY:
Beton 30/37 Ocel B 500B
fo = 30 MPa fo = 500 MPa
f
fetm = 2,6 MPa fya = YL“ = 434,783 MPa
feri0,05 = 2 MPa E = f" 200 GPa
f.q=-%= 20000 MPa gya = 2= 2,174E-03
€= -35 %o ’



INTERAKCNiI DIAGRAM:

BOD 0:
0s1 =05y =E-E= 400,000 MPa
Fgy=Fy,=A-0= 1478,000 KN
Fo=Ac-f = 4050,000 KN
Ngp =- Fc- Fo1 - Foo= -7006,000 KN
Mg =0 KNm
BOD 1:
x=d
Esl=0=>051=0=>F51=0
€cus
€, = ~ (x —d;) = 3,023E-03 > &g = 2,174E-03
Os2 = 434,783 MPa
Fs =A-0, 1606,522 KN
Fo=b-x-A-0.= 2851,200 KN
Ngp = - Fc - Fp= -4457,722 KN
MRD = Fszxzsz + FCXZC = 464,605 KNm
a
ZSl = ZSZ = E - d1 = 0,171 m
a A-x

=————_——= 0,067 m
=377
BOD 2:

— 8Cu3 . d _
Xpal = fonst 81 0T 0,244 m
8cu3
€52 = Xou “(Xpa1 —dz)  2,726E-03 > €q=  2,174E-03
a

851 = Eyd = 2,174E'03

051 =f,4= 434,783 MPa
0s2 = E-€;,=434,783 MPa
Fs1 =A-04 _ 1606,522 KN
F,=A0,, 1606,522 KN
Fe=b-x,-A-0.,= 1758786 KN

Npp=-F.-F, +F3= -1758,786 KN

|VIRD =F51XZSI+FSZXZSZ+FCXZC = 773,306 KNm
a A-xbal

Ze =5~ —H = 0,127 m

2 2



BOD 3:

€61 > € 4=> 05 =fq= 434783 MPa
s1 =A- 0y _ 1606,522 KN
F.=b:x-A-0.> 7200 x
NRD = 0 : FSl - FC = 0
1606,522 = 7200 x
X = 0,223 m
= F.= 1606,522 KN
Mgp =F;xz5,+F Xz, = 492,799 KNm
a A-x
Ze = 5 5= 0,136 m
BOD 4:
€51 > €4=>05; =f4= 434,783 MPa
g52 =0=>05,=0
Fsg =A-0y _ 1606,522 KN
Fi =0
F.=0
Ngp =F; = 1606,522 KN
Mgp = F1x 25 = 274,715 KNm
BOD 5:
Fs; =F, _A-0= 1606,522 KN
F.=0
Ngp = Fg; + Fp= 3213,043 KN
Mg =0 KNm
SMYKOVA VYZTUZ:
Asw = 0,15Ast = 554,25 mm?’
NAVRH: @ 10/110mm
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7. PATKA

ROZMERY:

B= 2000 mm h= 1000 mm
L= 2000 mm

VYPOCET ZATIZENI:

sila do patky = sila do sloupu + tiha sloupu

Ngosioupu= 1139,242 KN

Tiha sloupu = 1,35x0,45x0,45x3,65x%25 = 24,945 KN

=  Np= 1164,187 KN
Vlastni tiha patky : 1,35x2x1x2x25 = 135 KN

Zatizeni od pfilehlych podlah:

- podlaha 3,500 KN/m?
- deska 0,15x25 = 3,750 KN/m”
- §térk 0,25x19 = 4,750 KN/m?

12,000 KN/m”’
12x(3,925+2+1,225)x(1,275+2+3,7)x1,35 = 807,914 KN

Np = 1164,187 + 135+ 807,914 = 2107,102 KN
Z,=135+807,914= 942,914 KN
s | o Po = No/A - Zp/A = 291,0469 KN/m?

VYPOCET VNITRNICH SIL:

(=Y
7%& '¥‘ M = i “Dp - 12
12 PP
l=a+0,15-h,
a= 0,775
h, = 0,45 l= 0843 m

Uy

:m M= 17,216 KNm
% f)b




b
h

1000
1000

mm
mm

Mep = 17,216 KNm

MATERIALY:
Beton  25/30 Ocel B 550B
fu= 25 MPa fp = 550  MPa
f,
foem = 2,6 MPa fya = yLk = 478261 MPa
feto,05 = 1,8 MPa E = f" 200 GPa
f
foq=-%= 16,667 MPa Eyd = EL" 2,391E-03
€= -35 %o )
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 12 mm
= KRYTI VYZTUZE c,om = 40 mm
U¢inna vyska prifezu:
d1=cnom+¢/2= 46 mm
d=h-d;= 954 mm

NAVRH OHYBOVE VYZTUZE:

Potfebnad plocha vyztuze:

A, =b'd'fcd.<1— 1- 2'““’) 0,000038 m’

ST fiq b-d2-feq
= 38 mm?
NAVRH: @ 14 /115 A, 1339 mm’
= KRYTi VYZTUZE c,,,, = 40 mm

U¢inna vyska prafezu:
d1,1 =Chom t ¢/2 = 47 mm
d=h-d; = 953,000 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

0,26 - fory - b-d
Ag min = max
fyk

:0,0013-b - d} 1,239E-03 m?

Asmax = 0,04-Ac = 4,000E-02 m’
A= 1,339E-03 m’
As,min < Ast < As,max = VYHOVl,

Poloha neutralni osy:



Ast‘fyd
X = ——
b-A-feq

A=0,8 = x= 00480 m

Ovéreni vyuziti vyztuze nad mezi kluzu:

g, = [ecus|. (d—x) = 6,595E-02

X
&> €y = VYHOVI
Rameno sil:

}\.
z=d—7x= 0934 m

Navrhovy moment:

Mrp = At - fyq-z= 597,990 KNm
Mg = 17,215574 KNm < Mg = 597,990
= VYHOVi
KOTVENI:
X
Ze =a— 7
e a 2
h
X=5= 05 = z.= 0,525
z=z= 0,934
N
RZTD-x-b: 263,388 KN

Fy=R-Z= 148,083 KN

N

o, = — = 110,59254 MPa

Agt
foa = 2,25 M1 -2 - feea
N = 1
N = ¢ 1
tk,0,05 f o=
fora = — = 1,200 MPa = Ta= 2,700

C

¢ o
1 =—.—= 143 mm
b,rqd 4 fbd
lba =g -z az-0y-05-lprqa
a;-as= 1

—1 Ibd = 143
lpmin = Max(0,3 - I qq; 104;100) 100  mm

= Ibd = 150

KNm

MPa

mm

mm



POSOUZENi NA PROTLACENI

9]
d1+d2_d1+h_<c+®+7)

2 2
VRD,max =05-v- 1:cd

d= = 946 mm

=06-(1—fx) = -
v=06-(1-3%)= 0540 = Vipm= 4,500

1
VRD,C = [CRD,C k- (100 - pg - fck)3]

CRD,c = 0,12

k=1+ /%0: 1,460

_ Asty _
ey = 2= 0,00141

stx

A
Pex = bdx 0,00143

Pe = /Pey " Pex = 0,00142

MPa

= Vapc= 266,945 KPa

Np = 2107,1017 KN
a a u(a) Vip(a) VRD,c(a)

[m] [m] [m] P (kpa]  [kpa] | O°UDEK
1.0,5d = 0,473 4,772 1,5 700,148 1067,780 VYHOVI
2.0,75d 0,710 6,258 1,5 533,895 711,853 VYHOVI
3. = 0,946 7,744 1,5 431,446 533,890 VYHOVI
4.1,25d 1,183 9,230 1,5 361,985 427,112 VYHOVI
5.1,5d = 1,419 10,716 1,5 311,788 355,927 VYHOVI
6.1,75d 1,656 12,202 1,5 273,818 305,080 VYHOVI

rozméry sloupu:

C = 0,45 m

C = 0,45 m
u@=2-(c;+cy)+2-m-a

N
Vep(a) = B- d. uD(a)
2d

Vrp,c = P VRD,c




&
2228 m 9 55
'2,1 8 L) i

8. OCELOVA KROKEV - CHODBA

VYPOCET ZATIZENI:

STALE:

Foliez PVC-P

Desky z mineralni viny

Desky z mineralni viny
Samolepici pas z modifik. asfaltu
Asfaltovd emulze

Trapézovy plech TR 150/280/0,75
Sadrokartonovy podhled

- slunolam 50kg/m2 = 0,5
- vlastni tiha profilu - odhad | 120

UZITNE: Kategorie H
SNiH: Snéhova oblast |
ds = Wi " Ce - C¢ - S
MW= 0,8
e =
C.=

N
(7213
1]

ZatéZzovaci Sirka

navrhové hodnoty zatiZeni:
VG = 1,35
VQ= 1/5

timl v [KN/m’]  g[KN/m’]
0,0015 - 0,020
0,08 1,5 0,120
0,2 1,5 0,300
0,0004 - 0,003
0,001 - 0,004
0,15 - 0,1052
0,5 0,18 0,090

KN/m? x0,15x1,8 = 0,135 KN
0,111 KN/m

A= 1420 mm?
W= 54700 mm?

= g= 0642 KN/m’
= o= 0,400  KN/m’
= s,= 1,000 KN/m’
= g,= 0,800 KN/m’
1,8 m
= g = 1,267 KN/m
O = 0,720 KN/m
Qs = 1,440 KN/m
= g= 1710 KN/m
dg= 1,080  KN/m
dg= 2,160  KN/m
Bave = 4,950  KN/m



VYPOCET VNITRNICH SIL:

—\
MA=0

-Rgx2,225+4,95x2,8x%x(2,8/2)=0

Rg = 8,721 KN

F,=0
Ra-2,8x4,95+8,721=0

Ra=5,139 KN

= MED= 2,654 KNm

=  Vgp= 8,721 KN

NAPETi VYVOLANA ZATiZENIiM

M
oy =—= 48,519 MPa
w
V-3
o, =——= 10,637 MPa
A
- napéti od slunolamu
N
o = i = 0,0951 MPa

- soucet napéti
oy + oy + o5 = 59,252 MPa < o = 235 MPa

= VYHOVi

NAVRZENO: |¢.120




9. OCELOVA VAZNICE - CHODBA

VYPOCET ZATIZENI:
Fal A é_ - zatiZzeni z ocelové krokve
BNt v 3,625k = g= 4,950 KN/m
\
¥, 4% ﬂt
Zatéiovaci sirka 5= 2,8 m
> gy= 13,860 KN
VYPOCET VNITRNICH SIL:
R,=13,86+13,86/2 = 20,790 =R,
Rg=2x13,86 = 27,720

= Mgp= 13,034 KNm

= Vep= 27,720 KN

NAPETi VYVOLANA ZATIiZENiIM:

-odhad 2 x U 80 Ayso= 1100 mm?
Wygo= 26500 mm?

M

oy=—= 245,925 MPa
w
V-3

73,084, 12, 564 oy =——= 21,824 MPa
- soucet napéti
om+oy= 267,748 MPa < o = 235 MPa
= NEVYHOVIi

- novy navrh 2 x U 100 Avio= 1350 mm?

158,180 MPa

= 17,782 MPa

- soucet napéti
oy +oy = 175,962 MPa < o= 235 MPa

= VYHOVi

NAVRZENO: 2 x U &.100




10. OCELOVY SLOUPEK - CHODBA

VYPOCET ZATIZENI:

- sila na ocelovou vaznici

= g= 27,720 KN
- tiha vaznice- 2 xU100; 2x 0,106 = 0,212 KN/m
- délka vaznice = 3,7 m
Nodvaznice = 017844 KN
=  Np= 28,779 KN
f,= 235 MPa
- zatizeniod oken 1= 40 kg/m’= 0,4 KN/m
8= 37 m
Y = 1,35
8ona= 1,998 KN/m
- zatizeni od vétru d,= 0,388 KN/m’
cpe = 018
5= 37 m
Vq = 115
Quitr = 1;723 KN/m
PREDBEZNY NAVRH
N N 5
o=—>A=—= 122,464 mm
A o
NAVRH: 2 x U 100 Ayigo= 1350 mm?
WU100= 41200 mm3
VYPOCET VNITRNICH SIL:
Mgk = (1/8) X (okna + Oyier) X I° = 3,646 KN/m
| = vySce sloupu = 2,8 m
NAPETi VYVOLANA ZATiZENiM:
M
oM=—= 44,251 MPa
w
N
o=2= 10,659 MPa
- soucet napéti
oy +o= 54,910 MPa < c= 235 MPa

= VYHOVi



POSOUZENi NA VZPER:

U 100: l,= 2,060E+06 mm*
l,= 2,930E+05 mm®

E= 200 GPa

Na hmotnou osu:

N m?-E-1,
CR
a L%:R,X
I-‘CR,x - B 1
= 2800 mm
= 1
: LCR,X= 2800 mm
= Nekyx= 1037,316 KN
_ A-f
A= = 0,782 = kfivka ¢ = x= 0,675
Ncr
x-A-f
Nprp = Y = 428,288 KN
YMo
Ymo = 1
ND= 28,779 KN < Npro = 428,288 KN
= VYHOVi
Na nehmotnou osu:
- E-I,
CRy
L%R,y
Lery =B -1
| = 2800 mm
= 1
= Lgy= 2800 mm
= Ney= 147,541 KN
_ A-f,
A= = 2,074 = kfivka ¢ = x= 0,185
Ncr
x-A-f
NbRrD = Y = 117,383 KN
YMo
Ymo = 1

ND= 28,779 KN < Npro = 117,383 KN

= VYHOVI

NAVRZENO: 2 x U¢&.100




11. OCELOVA KROKEV - PRISTRESEK NA

KONTEJNERY
ROZPETI:
L
&y | = 5000 mm = 5 m
'!
7 VYPOCET ZATIZENI:
STALE:
t[m]  y[KN/m®] g[KN/m’]
Asfaltovy pas - - 0,190
Drevény zaklop 0,03 6 0,180
- vlastni tiha profilu - odhad jakl 50 x 5 0,06366 KN/m
= g= 0370 KN/m’
UZITNE: Kategorie H = o= 0400 KN/m’
SNiH: Snéhové oblast | = 5= 1,000 KN/m’

qs = M+ Ce * Cp - 5ic

M= 0/8
C= 1 = q= 0800 KN/m’
Ct -
VITR: Vétrna oblast I = Vpo= 25 m/s
Kategorie terénu Il = Zp= 0,05 m

zdkladni rychlost vétru:  Vp = Cqir * Cseason * Vb,0
Cgir s Cseason ObECNE = 1 = V,= 25000 m/s

charakteristicka stfedni rychlost vétru: v, (z) = c.(2) - co(2) - vy,

- vySka budovy z= 25 m
Zmin <z< Zmax
Zpin = 2 m
Ziax = 200 m = VYHOVI
Glz)= 1
vA
c.(z) =k, 1In (—) = 0,743
Zp
0.07
Zo
k, =0,19- ( ) = 0,190
Zo,ii

= Vv,(z)= 18582 m/s




1
maximaIni dynamicky tlak: qp(z) = [1+ 7 - 1,(2)] 5P v (z)

p= 1,25
,2) =—2 = 0,256
v co(z)~ln(%) !
k, = 1
= 2= 0,602 KN/m?
tlak vétru: We = Qp(Z) " Cpe
Cpe= -0,8 = W,= -0,482 KN/m’
Zatézovaci sitka 5= 1 m
= gc= 0,434 KN/m
qQk= 0,400 KN/m
gs = 0,800 KN/m
W, = -0,482 KN/m
navrhové hodnoty zatiZeni:
Ve = 1,35
Vo= 1,5 = 8= 0585 KN/m
qq= 0,600 KN/m
Qsq = 1,200 KN/m
Weg= -0,722  KN/m
Bavie = 1,663 KN/m

VYPOCET VNITRNICH SIL:

Ra=Rg= (1,663x5)/2= 4,158 KN

= Mp= 3,119 KNm
= Vep= 4,158 KN

PREDBEZNY NAVRH
M M X
oC=—>S>wW=—= 13272 mm
w o
NAVRH: JAKL  70x5 A= 1236 mm?

W= 24180 mm?



NAPETi VYVOLANA ZATiZENiM:

M
oy =—= 128,991 MPa
w
V-3
o,=——= 5,827 MPa
A
- soucet napéti
om + oy = 134,818 MPa < o= 235 MPa
= VYHOVi

NAVRZENO: JAKL 70 x5




2. 2.4
({ﬂ:

rd )

4663 4,663

12. OCELOVA VAZNICE - PRISTRESEK NA

KONTEJNERY
VYPOCET ZATIZEN:i:

- zatizeni z ocelové krokve

= 8=
ZatéZovaci Sitka 5= 2 m
= 84~

VYPOCET VNITRNICH SIL:
Ra=3,326 + 3,326/2 = 4,989 =R¢
Rg=2%3,326 = 6,652

= M= 1,663 KNm

= Vp= 6,652 KN
NAPETI VYVOLANA ZATIiZENiM:
- odhad JAKL 50 x 5 A= 836 mm

W= 10820 mm

M
oy=—= 76,848 MPa

w

V-3
o, =——= 6,891 MPa

A
- soucet napéti
oM + oy = 83,739 MPa <
= VYHOVI

NAVRZENO: JAKL 50 x 5

1,663 KN/m

3,326 KN

2

3

o= 235 MPa



13. OCELOVY SLOUPEK - PRISTRESEK PRO

KONTEJNERY
VYPOCET ZATIZEN:i:

- sila na ocelovou vaznici
= g= 6,652 KN

- tiha vaznice- JAKL 50x5; 0,0637 KN/m
- délka vaznice = 4 m
Nod vaznice = 0;255 KN

= Np= 6,99 KN
f,= 235 MPa

= 29,769 mm?

NAVRH:  JAKL50x5 A= 836 mm?
W= 10820 mm3

NAPETi VYVOLANA ZATiZENiM:

N
o=—-= 4,184 MPa
A
= 4,184 MPa < o= 235 MPa
= VYHOVi

POSOUZENIi NA VZPER:

JAKL 50%5 l,= 2,704E+05 mm®
E= 200 GPa

- vySka sloupu [= 2250 mm

N m?-E-1

CR="772
' LZCR

Ler =P-1

= 2250 mm

= 1

= Ler = 2250 mm

= Ng= 105,432 KN



A-fy 1930 = kiivka a = x= 0,238

>
I

Ncr
x-A-f
Nprp = Y - 93,515 KN
Ymo
Ymo = 1
ND= 699 KN < Nygp= 93,515 KN

= VYHOVi

NAVRZENO: JAKL50x5




14. KONZOLA NAD VCHODEM

ROZMERY:
h= 150 mm
b= 1000 mm
ROZPETI:
| = 1500 mm =
VYPOCET ZATIZENI:
STALE:
Foliez PVC-P

Desky z mineralni viny
Samolepici pas z modifik. asfaltu
Vlastni tiha

U

UZITNE: Kategorie H =
SNiH: Snéhovd oblast Il =
Os = M- Ce - C¢ - Sg
M= 0/8
C.= =
Ct_
- osamélé bremeno F=
Zatéiovaci $irka A
navrhové hodnoty zatiZeni:
Yo = 1,35
VQ= 115 :

1,5 m
t[m]  y[KN/m’]  g[KN/m?]
- - 0,020
0,2 1,5 0,3
- - 0,003
0,25 25 6,250
g= 6,573  KN/m?
a= 0,400  KN/m?
sc= 1,000  KN/m’
;= 0,800 KN/m’
10 KN
1 m
gk = 6,573 KN/m
= 0,400 KN/m
qs = 0,800 KN/m
g4= 8,874 KN/m
q¢= 0,600  KN/m
0= 1200 KN/m
Bavie = 10,674 KN/m

15 KN



VYPOCET VNITRNICH SIL:

Mep = Zguge 1 % + F4q-1=-34,508 KNm
= MED= 34,508 KNm

Vip= 8awse "1+ Fa = 31,010 KN



1000
150

mm
mm

Mep = 34,507744 KNm

MATERIALY:
Beton  30/37 Ocel B 500B
fo = 30 MPa fp = 500 MPa
f,
fotm = 29  MpPa fyq = YL“ = 434,783 MPa
fetko,05 = 2 MPa E.= f" 200 GPa
f
feg == 20,000 MPa eya ="  2,174E-03
€= -35 %o °
Minimalni kryti vyztuze:
- odhadovany @ vyztuze 10 mm

Zivotnost: - kategorie

- prostredi
Cnhom = Cmin + Acdev
Crnin = Max {cmin,b; cmin,dur + Acdur,\/ - ACdur,st - Acdur,add; 10}
Cminp=Ps = 10 mm
Cmin,dur = 15 mm

ACdur,v; Acdur,st; Acdur,add =0

= Cnin= 15 mm
Acyey = 10 mm
= Cmon = 25 mm
Kryti tfminka:
- odhadovany @ vyztuze mm
Crnin = 15 mm
Crnom = 25 mm
= KRYTI VYZTUZE c,om = 25 mm
Uc¢inna vyska prifezu:
dy=cpom+ @/2 = 30 mm
d=h-d; = 120 mm

NAVRH OHYBOVE VYZTUZE:

Potfebna plocha vyztuze:

Aqreg = b'?y‘icd : <1 - |1- bzd“fEfDd> 0,000707 m?

= 707 mm?

NAVRH: @ 10 /100mm A, 785 mm’



Urceni skutecnych parametr( prirezu:
Chom = Cmin + ACdev

Crnin = Max {Cmin,b; cmin,dur + ACdur,v - ACdur,st - Acdur,add; 10}

Crinp=®Ps = 10 mm
Cmin,dur = 15 mm
ACdur,v; ACdur,st; Acdur,add =0

= Crin =
ACdev =
z Cmon =
Kryti tfminka:
Chom = 25 mm
= KRYTI VYZTUZE c,,,, =
U¢inna vyska prafezu:
d1,1 =Chom t ¢/2 = 30 mm
d=h-d; = 120,000 mm

POSOUZENIi VYZTUZE NA OHYB:

Ovéreni plochy vyztuze

{0,26 o -b-d
Agmin = Max
fox
Agmax = 0,04-Ac =  6,000E-03 m’
A, = 7,850E-04 m?
As,min < Ast < As,max =4 VYHOV'I

Poloha neutralni osy:

_ Ast'fyd
X= b-A-feq
A=0,8 = X = 0,0213

Ovéreni vyuziti vyztuze nad mezi kluzu:

c, = |SC_;3| (d—x) = 1619E-02
€> €y = VYHOVI

Rameno sil:

}\.
z=d—7x= 0111 m

m

15
10
25

25

mm
mm
mm

mm

:0,0013-b - d} 1,810E-04 m?



Navrhovy moment:
Mpp = Agt - fyq-z= 38,044 KNm
M = 34,507744 KNm < Mpp= 38,044 KNm
= VYHOVI

NAVRH ROZDELOVACI VYZTUZE:
Agr =02 Ay = 157  mm’

NAVRH: @ 6/170mm

POSOUZENi NA SMYK:

Vep = 31,010 KN

cotgb
"1 + cotg?0

vi=v=06-(1-5%)= o528

VRD,max = o(cW'b *Z:Vp

0= 35
ocw = 1
zZ= 0,111 = Veomax= 553,054 KN

Unosnost bez smykové vyztuZe:
1
VRD,C = [CRD_C -k (100 - p; - )3 + kg - ch] .b-d

Cro,c = 0,12
k1 . Gp =0

k=1+ /¥= 2,291

Asgt
= =%t =0,00654
P1 =% = Vepc= 88,986 KN

Vep= 31,010 KNm < Vepc= 88,986 KNm

= VYHOVi
= Neni tfeba navrhovat smykovou vyztuz
KOTVENI:

Fgp = 2ED 2309,577 KN
z

FED
Os =—7— = 394,366 MPa
Ast

fpa = 2,25 M1 "Mz - fera

N = 1

N2 =

¢ _ fewco,0s = fig= 3,000 MPa
C

d=—"_ —1333 MP
t Y a

C



¢ o

1 =—-—= 329 mm
b,rqd 4 fbd

lba =y -z -az-ay-as-lprqa
al-a5= 1

: Ibd = 329
lpmin = max(0,3 - I qq; 108;100) 100  mm

— Ibd = 350

mm

mm



