TECHNICKA ZPRAVA KE STATICKEMU VYPOCTU
BETONOVYCH KONSTRUKCI

1. IDENTIFIKACNI UDAJE STAVBY

Nazev stavby: Park na Moravském namésti v Brné
Kavarna s pristreSkem

Kavarna s pristieSkem

Investor:

Projektant: consequence forma, s.r.0.
756 04, Novy Hrozenkov 760
ICO: 04849582
DIC: CZ04849582

Staticka cast: Ing. Dusan Pafil

Stupen: DSP

2. Zakladni informace

2.1. Umisténi objekth

Konstrukéné se jedna o jednopodlazni ZB skelet zaloZeny plo$né na zakladové desce
tl. 400 mm z betonu tfidy C30/37 — XC4, XA1 Dnax 16, S4. Po obvod¢ bude zaklad
z prostého betonu C12/15 vysky 400 a Sitky 500mm. Pod deskou a prostym zakladem se
provede vymeéna podlozi cca 1m a nahradi se hutnénou stérkodrti hutnénou po 250 mm na
Edef2>60 MPa a Edef1/Edef2 <2,5. Ve spodni ¢asti nasypu bude frakce 16 - 32mm a
posledni vrstva bude frakce 8-16 mm . Ze zakladové desky budou vytazeny vetknuté ZB
sloupy 300/600 a 300/500mm z betonu ttidy ttidy C30/37 — XC4, XA1 Dnax 16, S4. Mezi
sloupy bude vybetonovany ZB vénce 300/400 a 470/300 mm z betonu t¥idy C30/37 — XC4,
XA1 Dnax 16, S4. Ve stiedni &asti bude ocelovy privlak z IPE240. Privlak s ZB vénci tvoii
podporu pro konstrukei stropu. Nosné tramy budou 100/180 cca po 1m. Zatizeni od
konstrukce stiechy, ocelovych konstrukei a zatizeni na sloupy od vétru bylo pouzito ze
statického vypoctu ocelovy konstrukei ( Ing. Barton¢k cerven 2021 ).

Podklady

- Projekt: DSP ,Park na Moravském namésti v Brn¢, Kavarna s piistteSkem®,
consequence forma, s.r.0.
82, 664 34 Kuiim

- Zprava izenyrskogeologickém a hydrogeologickém prizkumu, symbiotechika s.r.o.,
cerven 2019

- Staticky vypocet konstrukci : Ing.Radek Barton¢k , Cerven 2021



3. Literatura

CSN EN 1991 - ZatiZeni stavebnich konstrukci

CSN EN 1992-1-1 - Navrhovani betonovych konstrukei

CSN EN 1997 - Navrhovani zékladovych a pazicich konstrukci
CSN 730035 - ZatiZeni stavebnich konstrukci

CSN EN 206-1 (732403) — Beton-Cast 1: Specifikace, vlastnosti, vyroba a shoda

a. Staticky vvpodet

Zatizeni zeminou

Zemina tiidy F6

g, =21 kN/m?3

fem=21°

g mf =fefn/( fefn_4)=21/ (21-4) =1,235
fera =fem/(gme )=21/(1,235)=17°
nn =04

nNg&=nn/ g mn =0,4/0,9 =O,4444
Cen= 10 kPa
Cefdi=Cefn/gre=10/2=5kPa
fn=0°

fug =0°

Cun=90 kPa
Cud=Cun/gfc=90/2=45kPa

Zemina tiidy F8

g, =21kN/m?

femn=21°

g mf = femn/(fen—4)=21/(21-4) =1,235
feta =fem/(gmf )=21/(1,235)=17°

nn =04

n4g=n n/g mn =0,4/0,9 =O,4444
cem=10kPa
Cefdi=Cefn/gre=10/2=5kPa
fn=0°

fug =0°

Cun=80 kPa

Cud=Cun/gfc=80/2=40kPa

Soudinitel zatizeni zemniho tlaku v klidu Kr

Kr=ng4/(1-n4q)=0,444/(1-0,444)=0,8

Soudinitel aktivniho zemniho tlaku Ka

Ka=tg? (45 fea/2)=tg?(45-17/2)=0,55

Vypoctova inosnost - totalni hodnoty pro jil




Ri=ca*Ne*sc*de *ic+y1 *d*Nag*sa*da*ia+7y2*b/2*Np*sp*dp*ip=

=40%*5,1416*1,06%1,077 +21*1,8*1*1,09+0 = 276 kPa

Soudinitelé inosnosti

Ng=tg 2 (45°+ @q/2) ¥e ®*1€9d) =g 2 (45° 40 /2) *e **1€0) =]

Ne=2+mn= 5,1416

No=1,5%(Na— 1) *tg oa= 1,5%(4,772 -1 )*tg 17=0

Soudinitele tvaru zakladu

se=1+02*b/L=1+0,2*3/10=1,06

sa=1+Db/L*sinpg=1+ 3/10 *tg 17=1,09

sb=1-03*b/L=1-0,3*3/10=0,91

Soudinitele hloubky zaloZeni

de=1+01*Vdb=1+0,1*1,83=1,077

da=1+0,1*~(d/b*sin (2*tgpa))=1+0,1 *V (1,8/3 *sin(2*17))= 1,058

dpy=1

Soudinitele Sikmosti zatizeni zalozeni

le=lg=1p=1

1. 7B konstrukce Kavarny

Zatizeni
Vlastni tiha
gn yf gd

Zakl. deska tl. 400 mm
0,40*25 kN/m 3 g2 10 kN/m? 1,35 13,5 kN/m 2
Sloup 1 300/500 mm
0,3*0,5%25 kN/m * g3 3,75 kN/m 1,35 5,06 kN/m
Sloup 2 300/600 mm
0,3*0,6%25 kN/m * g4 4,5 kN/m 1,35 6,08 kKN/m

Vénec 470/300 mm




0,43*0,3*25 kN/m * g5 3,225 kN/m 1,35 4,35 kN/m

Vénec 300/400 mm
0,3*0,4*25 kN/m ? g6 3,0 kKN/m 1,35 4,05 kKN/m

Ostatni stalé- stfecha

gn yf gd
Dievény tram 100/180 mm
0,1*018* 6 kN/m 3 q7 0,108 kN/ m 1,35 0,15 kN/ m
Izolace 280 mm
0,28* 1,4 kN/m 3 q8 0,392 KN/ m 2 1,35 0,52 kN/ m ?
Zed’ Porotherm 38 3,28 kN/m ? 1,35 4,43 kN/m?
q9
Zatizeni snéhem
gn yf gd
II. sn¢hova oblast
0,8*%1*1* 1 kN/m ? sk 0,8 kN/ m ? 1,5 1,2 kN/ m 2

Normové zatizeni vétrem II. Vétrova oblast — dle EN 1991-1- ZatiZeni
konstrukei — ZatiZeni vétrem

Rychlost vétru zakladni Vo =25m/s
Soucdinitel zatizeni Y o= 1,5 kKN/m?
Kategorie terénu II1.

Vb =Cdir.Cseason-Vbo =1.1.25=25m/s

Pro vysku z = 10 m v rovinatém terénu kategorie IV plati
- svazity terén : co = 1,0

- kategorie terénu IV: zp=1m, Z min =10 m

Stiedni rychlost vétru pro konstrukci o vySce 10 m :

ke =0,19 (zo0/ z o1 ) 7= 0,19.(1/0,05 ) %97 = 0,234
c(z)=k:.In(z/z0)=0,234.In(10/1 ) = 0,539
Vm(z)=cdz).co(z).vb =0,539.1,0.25=13,48 m/s

Intenzita turbulence
I z)=kl/(co(z).In(z/z0)=1,64/(1,0.In(10/1))=0,712

Maximalni charakteristicky tlak vétru
qp(2)=[1+7.1(2)] . 0,5 . p.vm*(z) = [ 1+7.0,712] . 0,5. 1,25 . 13,48 2 = 679,8 N/m?

Popis kombinace dle EN 1990 — Zasady navrhovani konstrukci
2Y6§-GkjTyQ1- Q1 Yor +Zyqi.¥q.Qxki (6.10a)
1,35Gyj+1,5.0,58,+ 1,5.0,6 we
Yv6i-§.Gjty01.-Qri Yo +Xyqi.¥q.Qki (6.10b)
1,35.0,85. Gij. + 1,5 .snt 1,5.0,6 we
1,35.0,85. Gkj. +1,5.0,5 snt 1,5we




Posouzeni ZB zikladové desky

Vnitini sily horni strana smér X

Vnitini sily horni strana smér Y




Moment Unosnosti jednostranné vyztuzeného obdélnikového prirfezu

dle Eurocodu-CSN EN 1992-1-1
metodou mezni rovnovahy

Veli¢ina | Vzorec vysledek | jednotka
b Sitka 1,00 m
h vySka 0,40 m
fck C30/37 30,00 MPa
fctm 2,90 MPa
gc 1,50
fcd 20,00 MPa
ecu3 3,50 Yoo
fyk B490.B(R -10505) 500,00 MPa
gs 1,15
fyd 434,78 MPa
Es 200,00 Gpa
1,11E-
As1 03 m? | R14 a200+8/150
d1 tezisté vyztuze 0,040 m | kryti 40,tfminek
d h-d1 0,360 m
5,43E-
Asmin | 0,26fctm*b*d/fyk 04 m?|< Asl= 0,001105
4,68E-
Asmin | 0,0013b*d 04 m? | < Asl= 0,001105
2,76E-
w As1/b*h 03
3,07E-
r As1/b*d 03
F1 As1*fyd 0,480 MN
I 0,8
X F1/r"b*fed 0,030 m




eyd fyd/Es 2,174 %o
xbal,1 | ecu3/(ecu3+eyd) 0,617
x/d x/d 0,083 m | <xbal,1= 0,617
z d-0,5Ix 0,348 m
>MyD+
Mep F1*z 167,19 kNm | =150,275kNm/m

Vnitini sily spodni strana smér X

Vnitini sily spodni strana smér Y




Moment Unosnosti jednostranné vyztuzeného obdélnikového prifezu
dle Eurocodu-CSN EN 1992-1-1
metodou mezni rovnovahy

Veli¢ina | Vzorec vysledek | jednotka
b Sitka 1,00 m
h vySka 0,40 m
fck C30/37 30,00 MPa
fctm 2,90 MPa
gc 1,50
fcd 20,00 MPa
ecu3 3,50 Yoo
fyk B490.B(R -10505) 500,00 MPa
gs 1,15
fyd 434,78 MPa
Es 200,00 Gpa
1,49E- R14
As1 03 m? | a200+8/150+R22
d1 tezisté vyztuze 0,040 m | kryti 40,tfminek
d h-d1 0,360 m
5,43E-
Asmin | 0,26fctm*b*d/fyk 04 m?|< Asl= 0,001485
4,68E-
Asmin | 0,0013b*d 04 m? | < Asl= 0,001485
3,71E-
w As1/b*h 03
4,13E-
r As1/b*d 03
F1 As1*fyd 0,646 MN




0,8

F1/I"b*fcd

X 0,040 m
eyd fyd/Es 2,174 %o
xbal,1 | ecu3/(ecud+eyd)| 0,617
x/d x/d 0,112 m | <xbal,1= 0,617
z d-0,5Ix 0,344 m

>MxD-
Mep F1*z 222,01 kNm | =199,16kNm/m

Posouzeni ZB sloupu a véncu




CISLA UZLU

CISLA PRUTU




Vhiti'ni sily na sloupy a vénce

vnitrni sily na prutu(ech).
Linearni staticky - nebezpecné nebo vsSechny kombinace

Skupina prutd :1/28

Skupina kombinaci na unosnost :1/35

prut pr.c. dx kombi N vy \4 Mx
[m] [kN] [kN] [kN]  [kNm]

1 1 0.000 1 0.00 0.00 0.01 -0.00
1 1 0.000 2 0.01 -0.00 0.03 -0.00
1 1 0.000 3 -0.00 0.00 0.04 -0.01
1 1 0.000 4 -0.00 0.00 0.01 -0.00
1 1 0.000 5 -0.01 0.00 0.01 -0.00
1 1 0.000 6 0.01 -0.00 0.00 -0.00
1 1 0.000 7 0.00 -0.00 0.01 -0.00
1 1 0.000 8 0.00 -0.00 0.02 -0.00
1 1 0.000 9 0.00 0.00 -0.01 -0.00
1 1 0.000 10 0.00 -0.00 0.01 0.00
1 1 0.000 11 0.01 0.00 0.05 -0.01
1 1 0.000 12 -0.00 0.00 0.04 -0.01
1 1 0.000 13 -0.01 0.01 0.04 -0.00
1 1 0.000 14 0.00 0.00 0.03 -0.01
1 1 0.000 15 0.00 0.00 0.04 -0.01
1 1 0.000 16 0.01 -0.00 0.04 -0.00
1 1 0.000 17 0.01 -0.00 0.02 -0.00
1 1 0.000 18 0.01 -0.00 0.01 -0.00
1 1 0.000 19 0.01 -0.00 0.03 0.00
1 1 0.000 20 0.00 -0.00 0.02 -0.00
1 1 0.000 21 -0.00 0.00 0.00 -0.00
1 1 0.000 22 -0.01 0.00 0.02 -0.00
1 1 0.000 23 0.00 0.00 -0.01 -0.00
1 1 0.000 24 -0.01 0.00 0.01 -0.00
1 1 0.000 25 0.01 -0.00 0.01 -0.00
1 1 0.000 26 0.01 -0.00 0.02 -0.00
1 1 0.000 27 -0.01 0.00 -0.01 -0.00
1 1 0.000 28 0.00 0.00 -0.00 -0.00
1 1 0.000 29 -0.00 0.00 0.01 -0.00
1 1 0.000 30 0.01 0.00 -0.02 -0.00
1 1 0.000 31 -0.01 0.00 0.01 0.00
1 1 0.000 32 0.00 -0.00 0.01 -0.00
1 1 0.000 33 0.01 0.00 -0.01 -0.00
1 1 0.000 34 0.01 -0.00 0.01 -0.00
1 1 0.000 35 0.00 -0.00 0.02 -0.00
1 1 0.300 1 0.00 0.00 -0.02 -0.00
1 1 0.300 2 0.01 -0.00 0.00 -0.00
1 1 0.300 3 -0.00 0.00 0.02 -0.01
1 1 0.300 4 -0.00 0.00 -0.02 -0.00
1 1 0.300 5 -0.01 0.00 -0.02 -0.00
1 1 0.300 6 0.01 -0.00 -0.02 -0.00
1 1 0.300 7 0.00 -0.00 -0.01 -0.00
1 1 0.300 8 0.00 -0.00 -0.00 -0.00
1 1 0.300 9 0.00 0.00 -0.04 -0.00
1 1 0.300 10 0.00 -0.00 -0.01 0.00
1 1 0.300 11 0.01 0.00 0.03 -0.01
1 1 0.300 12 -0.00 0.00 0.01 -0.01
1 1 0.300 13 -0.01 0.01 0.01 -0.00
1 1 0.300 14 0.00 0.00 0.01 -0.01
1 1 0.300 15 0.00 0.00 0.02 -0.01
1 1 0.300 16 0.01 -0.00 0.01 -0.00
1 1 0.300 17 0.01 -0.00 -0.00 -0.00
1 1 0.300 18 0.01 -0.00 -0.02 -0.00
1 1 0.300 19 0.01 -0.00 0.00 0.00
1 1 0.300 20 0.00 -0.00 -0.01 -0.00
1 1 0.300 21 -0.00 0.00 -0.02 -0.00
1 1 0.300 22 -0.01 0.00 -0.01 -0.00
1 1 0.300 23 0.00 0.00 -0.04 -0.00
1 1 0.300 24 -0.01 0.00 -0.02 -0.00
1 1 0.300 25 0.01 -0.00 -0.01 -0.00
1 1 0.300 26 0.01 -0.00 -0.00 -0.00
1 1 0.300 27 -0.01 0.00 -0.03 -0.00
1 1 0.300 28 0.00 0.00 -0.03 -0.00
1 1 0.300 29 -0.00 0.00 -0.01 -0.00
1 1 0.300 30 0.01 0.00 -0.04 -0.00
1 1 0.300 31 -0.01 0.00 -0.01 0.00
1 1 0.300 32 0.00 -0.00 -0.02 -0.00
1 1 0.300 33 0.01 0.00 -0.03 -0.00
1 1 0.300 34 0.01 -0.00 -0.02 -0.00
1 1 0.300 35 0.00 -0.00 -0.01 -0.00
2 1 0.000 1 0.00 -0.00 0.01 0.00
2 1 0.000 2 0.09 0.00 0.03 0.00
2 1 0.000 3 -0.53 -0.00 -0.05 -0.00
2 1 0.000 4 0.00 -0.00 0.01 -0.00
2 1 0.000 5 -0.04 -0.00 0.03 0.00
2 1 0.000 6 -0.02 0.00 0.01 0.00
2 1 0.000 7 0.02 0.00 0.02 0.00
2 1 0.000 8 0.12 0.00 0.02 0.00
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.037 29 -0.45 1.55 2.53 -0.
.037 30 -30.89 1.37 -5.77 -0.
.037 31 -22.89 0.20 4.90 -3.
.037 32 -86.05 14.18 0.60 1.
.037 33 -88.04 8.91 1.73 -0.
.037 34 -32.07 3.18 -4.85 0.
.037 35 -89.22 10.72 2.65 0.
.074 1 -22.78 3.70 1.23 0.
.074 2 -91.55 8.70 1.25 3.
.074 3 -22.15 -3.68 13.67 1.
.074 4 4.26 -0.39 2.96 -0.
.074 5 -20.66  -1.89 5.60 -3.
.074 6 -30.86 1.42 -5.24 1.
.074 7 -94.37 9.79 3.09 1.
.074 8 -22.75 3.79 -1.25 1.
.074 9 -23.46 3.42 -0.01 -1.
.074 10 -24.77 5.36 0.96 -0.
.074 11 -84.11 1.56  12.45 3.
.074 12 2.12 -6.63 13.99 1.
.074 13  -20.31 -7.97 16.36 -2.
.074 14 -29.49 -4.99 6.60 2.
.074 15 -86.65 2.54 14.10 2.
.074 16 -84.65 8.28 -0.98 4.
.074 17 -83.30 13.37 -1.13 2.
.074 18  -85.29 7.95 0.14 1.
.074 19 -86.46 9.70 1.01 2.
.074 20 1.58 0.09 0.56 1.
.074 21 2.94 5.18 0.41 -0.
.074 22 -20.85 -1.25 2.93 -1
.074 23 0.95 -0.24 1.68 -1
.074 24 -19.50 3.83 2.78 -3
.074 25 -30.03 1.73 -6.82 2
.074 26 -87.18 9.26 0.68 2
.074 27 -21.49 -1.58 4.05 -4
.074 28  -28.67 6.81 -6.98 O
.074 29 -0.23 1.51 2.55 -0
.074 30 -30.66 1.40 -5.71 -0
.074 31  -22.66 0.16 4.92 -3
.074 32 -85.83 14.35 0.52 1
.074 33 -87.82 8.93 1.79 -0.
.074 34 -31.84 3.14 -4.83 0.
.074 35 -89.00 10.68 2.67 0.
.000 1 -50.22 0.44 0.04 O.
.000 2 -72.44 2.76 -2.89 0.
000 3 -52.04 -1.76 -3.06 -0.
.000 4 -76.02 2.11 8.12 0.
.000 5 -76.91 1.06  11.45 1.
.000 6 -69.83 1.73 -13.48 0.
.000 7 -82.03 3.84 -0.87 -0
.000 8 -49.90 4.75 14.98 -0
.000 9 -50.64 -8.01 -25.45 -0
.000 10 -50.36 9.94 -5.37 -0
.000 11 -71.86 0.54 -5.38 -0
000 12 -75.09 -0.03 4.52 0
.000 13 -75.88 -0.98 7.52 1
.000 14 -69.51 -0.38 -14.92 O
.000 15 -80.49 1.52 -3.56 -0
.000 16 -69.93 6.41 10.85 -0
.000 17 -70.00 1.63 0.06 O
.000 18 -70.59 -5.08 -25.54 -0
.000 19 -70.34 11.07 -7.47 -0
.000 20 -73.16 5.83 20.76 -0
000 21 -73.23 1.05 9.96 O
.000 22 -73.95 4.88 23.76 O
.000 23 -73.82 -5.66 -15.63 O
.000 24 -74.02 0.10 12.96 1
.000 25 -67.58 5.48 1.32 -0
.000 26 -78.57 7.38 12.67 -0
.000 27 -74.61 -6.60 -12.63 1
.000 28  -67.65 0.70 -9.47 O
.000 29  -73.57 10.50 2.44 0
000 30 -68.24 -6.00 -35.07 O
.000 31 -74.36 9.55 5.44 1
.000 32 -78.64 2.60 1.88 -0
.000 33 -79.23 -4.11 -23.72 -0
.000 34 -67.99 10.15 -17.00 -0
.000 35 -78.98 12.05 -5.64 -0
.100 1 -49.61 0.44 0.04 O
.100 2 -71.83 2.76 -2.89 O
.100 3 -51.44 -1.76 -3.06 -0
100 4  -75.42 2.11 8.12 O
.100 5 -76.30 1.06 11.45 1
.100 6 -69.22 1.73 -13.48 0
.100 7 -81.43 3.84 -0.87 -0
.100 8 -49.29 4.62 14.68 -0
.100 9 -50.03 -7.73 -24.83 -0
.100 10 -49.75 9.63 -5.23 -0
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12 2 0.200 28 -66.44 0.70 -9.47 0.26 20.03 0.98
12 2 0.200 29 -72.35 9.93 2.69 0.09 -6.04 -8.68
12 2 0.200 30 -67.03 -5.50 -33.95 0.05 56.57 6.89
12 2 0.200 31 -73.15 8.99 5.69 1.07 -13.03 -6.58
12 2 0.200 32 -77.42 2.60 1.88 -0.57 -2.86 -2.58
12 2 0.200 33 -78.01 -3.60 -22.60 -0.78 33.68 3.33
12 2 0.200 34 -66.78 9.58 -16.75 -0.04 32.50 -10.85
12 2 0.200 35 -77.76 11.48 -5.39 -0.87 9.60 -14.42
13 2 0.000 1 -49.00 0.44 0.04 0.03 1.67 0.86
13 2 0.000 2 -71.22 2.76 -2.89 0.00 10.31 -4.78
13 2 0.000 3 -50.83 -1.76 -3.06 -0.01 4.11 9.41
13 2 0.000 4 -74.81 2.11 8.12 0.33 13.69 0.71
13 2 0.000 5 -75.69 1.06  11.45 1.43 -21.46 3.04
13 2 0.000 6 -68.61 1.73 -13.48 0.19 29.13 -1.71
13 2 0.000 7 -80.82 3.84 -0.87 -0.74 3.69 -5.67
13 2 0.000 8 -48.69 4.48 14.38 -0.32 -20.78 -4.42
13 2 0.000 9  -49.42 -7.45 -24.20 -0.11 35.21 10.13
13 2 0.000 10 -49.14 9.31 -5.09 -0.21 8.46 -9.59
13 2 0.000 11 -70.65 0.54 -5.38 -0.03 11.65 3.48
13 2 0.000 12 -73.87 -0.03 4.52  0.27 -9.95 8.42
13 2 0.000 13 -74.67 -0.98 7.52 1.25 16.94 10.52
13 2 0.000 14 -68.30 -0.38 -14.92 0.14 28.58 6.25
13 2 0.000 15 -79.28 1.52 -3.56 -0.70 5.69 2.68
13 2 0.000 16 -68.72 6.16 10.31 -0.31 -10.76 -8.97
13 2 0.000 17 -68.79 1.63 0.06 0.10 3.10 -1.78
13 2 0.000 18 -69.38 -4.57 -24.42 -0.12 39.64 4.13
13 2 0.000 19  -69.13 10.51 -7.21 -0.21 15.56 -13.61
13 2 0.000 20 -71.94 5.59 20.22 -0.01 -32.36 -4.03
13 2 0.000 21 -72.01 1.05 9.96 0.39 -18.50 3.16
13 2 0.000 22 -72.74 4.64 23.21 0.97 -39.35 -1.93
13 2 0.000 23 -72.60 -5.15 -14.51 0.18 18.04 9.07
13 2 0.000 24 -72.81 0.10 12.96 1.38 -25.49 5.26
13 2 0.000 25 -66.37 5.24 0.78 -0.14 6.18 -6.21
13 2 0.000 26 -77.35 7.14 12.13 -0.97 -16.72 -9.77
13 2 0.000 27 -73.40 -6.10 -11.51 1.17 11.05 11.17
13 2 0.000 28 -66.44 0.70 -9.47 0.26 20.03 0.98
13 2 0.000 29 -72.35 9.93 2.69 0.09 -6.04 -8.68
13 2 0.000 30 -67.03 -5.50 -33.95 0.05 56.57 6.89
13 2 0.000 31 -73.15 8.99 5.69 1.07 -13.03 -6.58
13 2 0.000 32 -77 .42 2.60 1.88 -0.57 -2.86 -2.58
13 2 0.000 33 -78.01 -3.60 -22.60 -0.78 33.68 3.33
13 2 0.000 34 -66.78 9.58 -16.75 -0.04 32.50 -10.85
13 2 0.000 35 -77.76 11.48 -5.39 -0.87 9.60 -14.42
13 2 0.529 1 -45.79 0.44 0.04 0.03 1.69 1.09
13 2 0.529 2 -68.01 2.76  -2.89 0.00 8.78 -3.32
13 2 0.529 3 -47.61 -1.76 -3.06 -0.01 2.50 8.48
13 2 0.529 4 -71.59 2.11 8.12 0.33 -9.39 1.82
13 2 0.529 5 -72.48 1.06  11.45 1.43 15.40 3.61
13 2 0.529 6 -65.40 1.73 -13.48 0.19 21.99 -0.80
13 2 0.529 7 -77.60 3.84 -0.87 -0.74 3.23 -3.64
13 2 0.529 8 -45.47 3.77  12.79 -0.32 13.59 -2.24
13 2 0.529 9 -46.21 -5.97 -20.90 -0.11 23.28 6.58
13 2 0.529 10 -45.93 7.66 -4.35 -0.21 5.96 -5.09
13 2 0.529 11 -67.43 0.54 -5.38 -0.03 8.80 3.77
13 2 0.529 12 -70.66 -0.03 4.52 0.27 -7.56 8.40
13 2 0.529 13 -71.45 -0.98 7.52 1.25 12.96 10.00
13 2 0.529 14 -65.08 -0.38 -14.92 0.14 20.69 6.04
13 2 0.529 15 -76.06 1.52 -3.56 -0.70 3.80 3.48
13 2 0.529 16 -65.50 5.52 8.88 -0.31 -5.68 -5.87
13 2 0.529 17 -65.57 1.63 0.06 0.10 3.13 -0.92
13 2 0.529 18 -66.16 -3.24 -21.44 -0.12 27.50 2.06
13 2 0.529 19 -65.91 9.03 -6.55 -0.21 11.92 -8.44
13 2 0.529 20  -68.73 4.94 18.78 -0.01 -22.04 -1.24
13 2 0.529 21 -68.80 1.05 9.96 0.39 -13.23 3.71
13 2 0.529 22 -69.52 4.00 21.78 0.97 -27.44 0.36
13 2 0.529 23 -69.39 -3.82 -11.54 0.18 11.15 6.69
13 2 0.529 24 -69.59 0.10 12.96 1.38 -18.63 5.32
13 2 0.529 25 -63.15 4.59 -0.66 -0.14 6.21 -3.60
13 2 0.529 26 -74.14 6.49 10.70 -0.97 -10.68 -6.16
13 2 0.529 27 -70.18 -4.76 -8.54 1.17 5.74 8.30
13 2 0.529 28  -63.22 0.70 -9.47 0.26 15.02 1.35
13 2 0.529 29 -69.14 8.45 3.36 0.09 -4.44 -3.81
13 2 0.529 30 -63.81 -4.17 -30.98 0.05 39.39 4.33
13 2 0.529 31 -69.93 7.50 6.36 1.07 -9.84 -2.21
13 2 0.529 32 -74.21 2.60 1.88 -0.57 -1.87 -1.21
13 2 0.529 33 -74.80 -2.27 -19.62 -0.78 22.51 1.77
13 2 0.529 34 -63.56 8.10 -16.08 -0.04 23.81 -6.17
13 2 0.529 35 -74.55 10.00 -4.73 -0.87 6.93 -8.73
13 2 1.059 1 -42.57 0.44 0.04 0.03 1.71 1.32
13 2 1.059 2 -64.79 2.76 -2.89 0.00 7.25 -1.86
13 2 1.059 3 -44.40 -1.76 -3.06 -0.01 0.88 7.55
13 2 1.059 4 -68.38 2.11 8.12 0.33 -5.10 2.94
13 2 1.059 5 -69.26 1.06  11.45 1.43 -9.34 4.17
13 2 1.059 6 -62.18 1.73 -13.48 0.19 14.85 0.12
13 2 1.059 7  -74.39 3.84 -0.87 -0.74 2.77 -1.61
13 2 1.059 8 -42.26 3.06 11.19 -0.32 -7.25 -0.43
13 2 1.059 9 -42.99 -4.49 -17.60 -0.11 13.09 3.82
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13 2 3.705 26 -54.84 2.64 2.09 -0.97 9.63 8.33
13 2 3.705 27 -50.89 3.23 9.30 1.17 6.95 5.87
13 2 3.705 28 -43.93 0.70 -9.47 0.26 -15.07 3.57
13 2 3.705 29  -49.84 -0.47 7.36  0.09 12.57 8.85
13 2 3.705 30 -44.52 3.83 -13.14 0.05 -30.66 3.80
13 2 3.705 31 -50.64 -1.42 10.36 1.07 16.70 7.45
13 2 3.705 32 -54.91 2.60 1.88 -0.57 4.10 7.04
13 2 3.705 33 -55.50 5.73 -1.78 -0.78 -11.48 7.27
13 2 3.705 34 -44.27 -0.82 -12.08 -0.04 -20.91 5.38
13 2 3.705 35 -55.25 1.08 -0.73 -0.87 -1.74 8.85
14 2 0.000 1 -44.22 3.58 -2.40 0.02 9.08 -2.31
14 2 0.000 2 -68.80 9.12 -7.59 3.06 22.97 -13.27
14 2 0.000 3 -42.13 -0.89 -8.75 1.23 33.84 12.69
14 2 0.000 4 -19.53 2.03 1.83 -0.12 -6.84 0.39
14 2 0.000 5 -58.68 6.62 1.40 -3.78 -4.55 -8.81
14 2 0.000 6 -51.82 3.88 -9.09 1.01 29.84 -1.99
14 2 0.000 7 -112.20 5.19 -6.42 1.29 23.33 -3.49
14 2 0.000 8 -46.08 6.47 4.64 1.57 -6.50 -5.96
14 2 0.000 9  -41.22 -2.63 -14.91 -1.77 32.58 5.93
14 2 0.000 10  -45.37 9.22 -4.73 -0.41 14.36 -10.91
14 2 0.000 11  -64.46 4.54 -12.79 3.85 43.86 1.33
14 2 0.000 12 -20.11 -1.84 -4.31 0.98 17.03 13.62
14 2 0.000 13 -55.35 2.30 -4.69 -2.31 19.10 5.34
14 2 0.000 14 -49.17 -0.18 -14.14 2.01 50.05 11.48
14 2 0.000 15 -103.51 1.00 -11.74 2.26 44.19 10.13
14 2 0.000 16 -68.02 11.16 -0.73 4.16 7.56 -15.46
14 2 0.000 17 -65.97 -2.84 -1.54  2.63 14.41 -1.17
14 2 0.000 18 -63.64 2.97 -18.34 1.15 42.73 -4.76
14 2 0.000 19 -67.37 13.64 -9.17 2.37 26.33 19.91
14 2 0.000 20 -23.68 4.78 7.75 1.29 -19.27 -3.17
14 2 0.000 21 -21.63 -9.22 6.94 -0.24 -12.42 11.12
14 2 0.000 22 -58.91 8.92 7.36 -2.00 -17.21 -11.44
14 2 0.000 23 -19.30 -3.41 -9.85 -1.72 15.90 7.53
14 2 0.000 24 -56.86 -5.09 6.56 -3.53 -10.36 2.84
14 2 0.000 25 -52.74 6.45 -2.08 2.31 13.75 -5.31
14 2 0.000 26 -107.07 7.62 0.32 2.56 7.88 -6.66
14 2 0.000 27 -54.53 0.73 -10.24 -5.01 17.97 -0.75
14 2 0.000 28 -50.69 -7.56 -2.89 0.78 20.60 8.98
14 2 0.000 29  -23.03 7.26 -0.68 -0.50 -0.50 -7.62
14 2 0.000 30 -48.36 -1.74 -19.68 -0.70 48.92 5.39
14 2 0.000 31 -58.26 11.39 -1.07 -3.79 1.56 -15.90
14 2 0.000 32 -105.03 -6.38 -0.49 1.03 14.74 7.63
14 2 0.000 33 -102.69 -0.57 -17.28 -0.45 43.06 4.04
14 2 0.000 34 -52.09 8.92 -10.52 0.53 32.51 -9.76
14 2 0.000 35 -106.43 10.10 -8.11 0.78 26.65 11.11
14 2 0.100 1 -43.62 3.58 -2.40 0.02 8.84 -1.95
14 2 0.100 2 -68.20 9.12 -7.59 3.06 22.21 -12.36
14 2 0.100 3 -41.52 -0.89 -8.75 1.23 32.96 12.60
14 2 0.100 4 -18.92 2.03 1.83 -0.12 -6.66 0.59
14 2 0.100 5 -58.07 6.62 1.40 -3.78 -4.41  -8.15
14 2 0.100 6 -51.21 3.88 -9.09 1.01 28.93 -1.60
14 2 0.100 7 -111.59 5.19 -6.42 1.29 22.69 -2.97
14 2 0.100 8 -45.48 6.39 4.47 1.57 -6.04 -5.32
14 2 0.100 9 -40.61 -2.47 -14.56 -1.77 31.11 5.67
14 2 0.100 10 -44.76 9.10 -4.67 -0.41 13.89 -9.99
14 2 0.100 11  -63.85 4.54 -12.79 3.85 42.58 1.78
14 2 0.100 12 -19.51 -1.84 -4.31 0.98 16.60 13.44
14 2 0.100 13 -54.74 2.30 -4.69 -2.31 18.63 5.57
14 2 0.100 14  -48.57 -0.18 -14.14 2.01 48.63 11.46
14 2 0.100 15 -102.91 1.00 -11.74 2.26 43.01 10.23
14 2 0.100 16 -67.41 11.09 -0.89 4.16 7.48 -14.34
14 2 0.100 17 -65.37 -2.42 -1.73 2.63 14.25 -1.44
14 2 0.100 18 -63.03 3.12 -18.02 1.15 40.91 -4.45
14 2 0.100 19 -66.77 13.53 -9.12 2.37 25.41 -18.55
14 2 0.100 20 -23.07 4.71 7.59 1.29 -18.50 -2.69
14 2 0.100 21 -21.02 -8.80 6.76 -0.24 -11.74 10.21
14 2 0.100 22 -58.30 8.85 7.21 -2.00 -16.48 -10.56
14 2 0.100 23 -18.69 -3.26 -9.53 -1.72 14.93 7.20
14 2 0.100 24 -56.25 -4.67 6.37 -3.53 -9.71 2.35
14 2 0.100 25 -52.13 6.37 -2.24 2.31 13.53 -4.67
14 2 0.100 26 -106.47 7.55 0.16 2.56 7.91  -5.90
14 2 0.100 27 -53.92 0.87 -9.92 -5.01 16.96 -0.67
14 2 0.100 28 -50.08 -7.14 -3.08 0.78 20.30 8.24
14 2 0.100 29 -22.42 7.15 -0.64 -0.50 -0.57 -6.90
14 2 0.100 30 -47.75 -1.60 -19.37 -0.70 46.97 5.22
14 2 0.100 31 -57.65 11.29 -1.02 -3.79 1.46 -14.77
14 2 0.100 32 -104.42 -5.96 -0.67 1.03 14.68 7.01
14 2 0.100 33 -102.09 -0.42 -16.96 -0.45 41.35 3.99
14 2 0.100 34 -51.48 8.82 -10.47 0.53 31.47 -8.88
14 2 0.100 35 -105.82 9.99 -8.07 0.78 25.85 10.11
14 2 0.100 1 -43.62 3.58 -2.40 0.02 8.84 -1.95
14 2 0.100 2 -68.20 9.12 -7.59 3.06 22.21 -12.36
14 2 0.100 3 -41.52 -0.89 -8.75 1.23 32.96 12.60
14 2 0.100 4 -18.92 2.03 1.83 -0.12 -6.66 0.59
14 2 0.100 5 -58.07 6.62 1.40 -3.78 -4.41  -8.15
14 2 0.100 6 -51.21 3.88 -9.09 1.01 28.93 -1.60
14 2 0.100 7 -111.59 5.19 -6.42 1.29 22.69 -2.97
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28 6 6.188 32 -0.92 0.00 -1.
28 6 6.188 33 -3.40 0.00 -1.
28 6 6.188 34 -4.44 0.00 -1.
28 6 6.188 35 0.86 0.00 -1.
28 6 6.751 1 -0.33 0.00 -1.
28 6 6.751 2 1.25 0.00 -1.
28 6 6.751 3 1.78 0.00 -1.
28 6 6.751 4 0.30 -0.00 -1.
28 6 6.751 5 3.24 -0.00 -1.
28 6 6.751 6 -7.38 0.00 -1.
28 6 6.751 7 -1.50 0.00 -1.
28 6 6.751 8 0.62 0.00 -1.
28 6 6.751 9 -2.57 -0.00 -1.
28 6 6.751 10 2.15 -0.00 -1.
28 6 6.751 11 3.00 0.00 -1.
28 6 6.751 12 2.14 0.00 -1.
28 6 6.751 13 4.79 -0.00 -1.
28 6 6.751 14 -4.77 0.00 -1.
28 6 6.751 15 0.53 0.00 -1.
28 6 6.751 16 1.95 0.00 -1.
28 6 6.751 17 1.55 0.00 -1.
28 6 6.751 18 -0.93 0.00 -1.
28 6 6.751 19 3.33 0.00 -1.
28 6 6.751 20 1.09 0.00 -1.
28 6 6.751 21 0.70 -0.00 -1.
28 6 6.751 22 3.74 -0.00 -1.
28 6 6.751 23 -1.78 -0.00 -1.
28 6 6.751 24 3.35 -0.00 -1.
28 6 6.751 25 -5.82 0.00 -1.
28 6 6.751 26 -0.52 0.00 -1.
28 6 6.751 27 0.87 -0.00 -1.
28 6 6.751 28 -6.21 0.00 -1.
28 6 6.751 29 2.47 -0.00 -1.
28 6 6.751 30 -8.69 -0.00 -1.
28 6 6.751 31 5.12 -0.00 -1.
28 6 6.751 32 -0.92 0.00 -1.
28 6 6.751 33 -3.40 0.00 -1.
28 6 6.751 34 -4.44 0.00 -1.
28 6 6.751 35 0.86 0.00 -1.
28 6 7.313 1 -0.33 0.00 -1.
28 6 7.313 2 1.25 0.00 -1.
28 6 7.313 3 1.78 0.00 -1.
28 6 7.313 4 0.30 -0.00 -1.
28 6 7.313 5 3.24 -0.00 -1.
28 6 7.313 6 -7.38 0.00 -1.
28 6 7.313 7 -1.50 0.00 -1.
28 6 7.313 8 0.62 0.00 -1.
28 6 7.313 9 -2.57 -0.00 -1.
28 6 7.313 10 2.15 -0.00 -1.
28 6 7.313 11 3.00 0.00 -1.
28 6 7.313 12 2.14 0.00 -1.
28 6 7.313 13 4.79 -0.00 -1.
28 6 7.313 14 -4.77 0.00 -1.
28 6 7.313 15 0.53 0.00 -1.
28 6 7.313 16 1.95 0.00 -1.
28 6 7.313 17 1.55 0.00 -1.
28 6 7.313 18 -0.93 0.00 -1.
28 6 7.313 19 3.33 0.00 -1.
28 6 7.313 20 1.09 0.00 -1.
28 6 7.313 21 0.70 -0.00 -1.
28 6 7.313 22 3.74 -0.00 -1.
28 6 7.313 23 -1.78 -0.00 -1.
28 6 7.313 24 3.35 -0.00 -1.
28 6 7.313 25 -5.82 0.00 -1.
28 6 7.313 26 -0.52 0.00 -1.
28 6 7.313 27 0.87 -0.00 -1.
28 6 7.313 28 -6.21 0.00 -1.
28 6 7.313 29 2.47 -0.00 -1.
28 6 7.313 30 -8.69 -0.00 -1.
28 6 7.313 31 5.12 -0.00 -1.
28 6 7.313 32 -0.92 0.00 -1.
28 6 7.313 33 -3.40 0.00 -1.
28 6 7.313 34 -4.44 0.00 -1.
28 6 7.313 35 0.86 0.00 -1.

Deformace sloupu a véncu

Deformace na prutu(ech).

Linearni staticky - nebezpecné nebo vsSechny kombinace

Skupina prutu :1/28

Skupina kombinaci na spolehlivost :1

prut pr.c. dx kombi ux uy uz fix
[m] [mm] [mm] [mm] [mrad]
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Posouzeni sloupi

Moment Unosnosti jednostranné vyztuzeného obdélnikového prifezu
dle Eurocodu-CSN EN 1992-1-1
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metodou mezni rovnovahy

[=lelololololololololololololololololololelolelolololololololololololol e

05 -0.15
05 -0.15
05 -0.15
05 -0.15
05 -0.15
05 -0.16
05 -0.16
05 -0.16
05 -0.17
05 -0.18
05 -0.19
05 -0.20
20 04
20 04
20 04
20 04
20 04
20 04
20 03
20 03
20 03
20 03
20 03
20 03
20 03
20 03
20 03
20 03

o
w
| L A A A A L I L I e |
[elejelolslolelolololslolololololslolololololalolololololalolaololololalolololololaslolololololalo ool
=
%]

[eolelololololololololololole]

[ | A A A A I A I | [ [
[eleololololololololololololololololololololololololololololololololololololololololofol oo

Veli¢ina | Vzorec vysledek | jednotka
b Sitka 0,50 m
h vySka 0,30 m
fck C30/37 30,00 MPa
fctm 2,90 MPa
gc 1,50

fcd 20,00 MPa




ecu3 3,50 %o
fyk B490.B(R -10505) 500,00 MPa
8s 1,15
fyd 434,78 MPa
Es 200,00 Gpa
1,52E-
As1 03 m? | 4R22 a 120
d1 tezisté vyztuze 0,040 m | kryti 40,tfminek
d h-d1 0,260 m
1,96E-
Asmin | 0,26fctm*b*d/fyk 04 m?|< Asl= 0,00152
1,69E-
Asmin | 0,0013b*d 04 m?| < Asl= 0,00152
1,01E-
w As1/b*h 02
1,17E-
r As1/b*d 02
F1 As1*fyd 0,661 MN
I 0,8
X F1/"b*fcd 0,083 m
eyd fyd/Es 2,174 %o
xbal,1 | ecu3/(ecu3+eyd) 0,617
x/d x/d 0,318 m | <xbal,1= 0,617
z d-0,5Ix 0,227 m
Mep F1*z 149,99 kNm | >M =51,55kNm/m
Posouseni vénce
Moment Unosnosti jednostranné vyztuzeného obdélnikového prifezu
dle Eurocodu-CSN EN 1992-1-1
metodou mezni rovnovahy
Veli¢ina | Vzorec vysledek | jednotka
b Sitka 0,30 m
h vySka 0,40 m
fck C30/37 30,00 MPa
fctm 2,90 MPa
8c 1,50
fcd 20,00 MPa
ecu3 3,50 %o
fyk B490.B(R -10505) 500,00 MPa
8s 1,15
fyd 434,78 MPa
Es 200,00 Gpa
1,02E-
As1 03 m?| 4R18 a 65
d1 tezisté vyztuze 0,040 m | kryti 40,tfminek
d h-d1 0,360 m
Asmin | 0,26fctm*b*d/fyk 1,63E- m? | < Asl= 0,001018




04
1,40E-
Asmin | 0,0013b*d 04 m? |< Asl= 0,001018
8,48E-
w As1/b*h 03
9,43E-
r As1/b*d 03
F1 As1*fyd 0,443 MN
I 0,8
X F1/I*b*fcd 0,092 m
eyd fyd/Es 2,174 %o
xbal,1 | ecu3/(ecu3+eyd) 0,617
x/d x/d 0,256 m | <xbal,1= 0,617
z d-0,5Ix 0,323 m
Mep F1*z 143,01 kNm | >M =30,68kNm/m
V Brné 6.8.2021 Ing.Dusan Paril




