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Zadani

Resena konstrukce

Zelezobetonovy skelet bez vnitinich priviak(i™ s ZB sténou ve &titu.
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ruvlak: arapetni nosnik:
p parap b L b L b L
§itka = 3ifka sloupu &{ka 200-250 mm 2 2 e e
vyska 400-700mm vyska 800-1000mm
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Zadani

Ukol

Navrh ohybové vyztuze a posouzeni prirezu.

Ovéreni protlaceni - reseny sloup na souradnici C3.
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Ohybova vyztuz
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Ohybova vyztuz

Ohybova vyztuz — zadani

Navrh a posouzeni ohybové vyztuze desky
fea 13,3 MPa
° N 7] fom 2.2 MPa
b 1 bm
a h 210 mm
de 169 mm
ds 157 mm
* Prq. Ice.
fya 435 MPa
° N Navrh Posouzeni
a Pole Prifez Pruh Mgy d z Aergd | Asmint | Bsminz | Aemina Navrh s prov X £ z Mgqy Mgy > Mgg | €<0.45 max.
kNm/m]| mm mm | [mm*] | [mm?] | [mm*] | [mm?] [mm | [mm] [mm] | [kNm/m] roztede
1 (LP) nedélime 31,02 169 152 469 220 193 185| @12 a 250 mm 4521 18,42 0,109 162 k1l ,'-IE 0K 0K 0K
P K 2 (pole) Sloupovy 34,46 169 152 521 220 193 185/ @12 a 200 mm 566] 23,07 0,137 160 39,32 QK OK QK
V Cy Stiedni 22,97 169 152 347 220 193 185| @8 a4 125 mm 4021 16,39| 0,097 162 28,39 OK OK OK
3 (PP) Slovupmijf 60,31 169 152 912 220 193 185 B12§ 100 mm 1131] 46,10] 0,273 151 74,04 QK OK QK
Stiedni 20,10 169 152 304 220 193 185 _ﬂB a 125 mm 4021 16,39 0,027 162 28,39 OK OK OK
1 (LP) Slouupmijf 70,08 169 152] 1060 220 193 185 ﬂ12§ 100 mm 1131] 46,10 0,273 151 74,04 QK OK OK
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 0K OK OK
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 185 B12§ 250 mm 4521 18,42 0,109 162 31.76 QK OK QK
o Stiedni 20,12 169 152 304 220 193 185| @8 a 125 mm 4021 16,39] 0,097 162 28,39 0K 0K 0K 7’
o IVI I 3 (PP) Sloupovy 70,08 169 152| 1060 220 193 185| @12 a 100 mm 1131] 46,10 0,273 151 74,04 0K OK 0K Ita ke
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 4021 16,39] 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 36,14 157 141 588 204 180 185 812‘5 200 mm 566] 23.07| 0,147 148 36.36 OK OK OK
9 Stiedni 12,65 157 141 206 204 180 185| @8a 125 mm 402] 16,39 0,104 150 26,30 0K 0K 0K
m II 3 o | Sloupovy 29,78 157 141 485 204 180 185/ @12 a 200 mm 566] 23,07 0,147 148 36.36 QK OK QK
. (pole) Stiedni 10,69 157 141 174 204 180 185| @98 a4 125 mm 4021 16,39] 0,104 150 26,30 0K 0K 0K
3 (PP) Slouupmijf 50,12 157 141 816 204 180 185 B12’é100 mm 1131] 46,10] 0,294 139 68.14 QK OK QK
Stiedni 9,00 1SZ 141 146 204 180 185 _ﬂB a125 mm 402] 16,39 0,104 150 26,30 0K OK OK
1 (LP) Sloupovy 56,62 157 141 922 204 180 185 ﬂ12§ 100 mm 1131] 46,10] 0,294 139 68.14 QK OK QK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 0K OK OK
3, 2 (pole) Sloupovy 24,39 157 141 397 204 180 185 B12‘é 250 mm 4521 18,42 0,117 150 29.41 QK OK QK
Stiedni 11,50 157 141 187 204 180 185 @8a 125 mm 402] 16,39 0,104 150 26,30 0K OK 0K
3 (PP) Sloupovy 56,62 157 141 922 204 180 185 B12§ 100 mm 1131] 46,10] 0,294 139 68.14 QK OK QK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 4021 16,39] 0,104 150 26,30 OK OK OK
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Ohybova vyztuz

Ohybova vyztuz — zadani

* Navrh provedte pro vsechny spoctené momenty.

* Pro jeden prlrez provedte vypocet rucné , ostatni v Excelové
tabulce.

* Navrhujte ve tvaru ,@ X po Y mm*.

* S ohledem na pruhyb navrhujte a0, 0 cca 20 - 30 % vetsi nez

as,req .

* Mimo klasicka overeni (agreq, @smin1,Qsmin2, $¢ atd.) overte také
minimalni plochu vyztuze pro omezeni sirky trhlin ag ;5 3.
(©)7bratrstvo



Ohybova vyztuz

Ohybova vyztuz — zadani

* Navrh provedte pro vsechny spoctené momenty.

* Pro jeden prurez provedte vypocet ruc¢né , ostatni v Excelové

>

Usprov = Asmin,3 =

kckfct,eff actb
Og

20 - 30 % vétsSi nez

TK

as,req*
. - 0.4-1fom - (1-hg/2)-1000mm
mit as,min,B — f
vk
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Ohybova vyztuz

Ohybova vyztuz — zadani

Analytickeé !
Pevnostni tridy betonu yticke vztahy
vysvétlivky
fe
‘ 12 | 16| 20| 25 1 30| 35| 40| 45 | 50 | 55|60 | 70 | 80 | 90
(MPa)
f;.';ue
e 15 | 20 | 25 | 30 | 37 | 45 | 50 | 55 | 60 | 67 | 75 | 85 | 95 | 105
(MPa)
fem fon =fu+8
20 | 24 | 28 | 33 | 38 | 43 | 48 | 53 | 58 | 63 | 68 | 78 | 88 | @98
(MPa) MPa)
| fon = 0,30 x £, 2 < C50/ ~
IK 16 19| 22261293235 |38] 41| 42| 44|46 | 48| 5 am o= D
~—@4Pa) fam = 2,12-In(14(F o/ 10)
— ———
as,req'
04-1 (1-hy/2)-1000mm
* Mir a _ i
. smin,3 —
mir , , fyk
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Ohybova vyztuz

Ohybova vyztuz — zasady

* Dodrzujte pravidlo ,,0b profil“, tj. nenavrhujte vyztuz 8 a 10, ale napt.
8al2.

* \Volte radeji mensi profily po mensi vzdalenosti nez velké profily po
vetsi vzdalenosti.

e Sjednocujte vyztuz — napf.:
o Snazte se pouzivat stejné priumeéry vyztuze a ménit pouze roztece.

o Pokud by mél byt rozdil rozte¢i maly, zachovejte stejné pruméry i roztece
(napf. v jednom poli by vyslo 10 po 150 mm a v druhém poli 10 po 160 mm,
tak dame v obou ¢10 po 150 mm).
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Ohybova vyztuz

Ohybova vyztuz — rady

e Postup stejny jako v NNKB a Uloze 1.

* U dolniho i horniho povrchu desky je vyztuz v obou smeérech (krizi
se). To znamend, Ze Gcéinna vyska je ruzna v raznych smérech (v
jednom smeéru je mensi o prumeér druhé vyztuze) — vétsi d uvazujte ve
vice namahaném smeéru (tj. ve smeéru, kde je nejvétsi moment)

* PFi ndvrhu (NE PRI POSOUZENI) miZete uvazovat z = 0.9d.
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky
fea 13,3 MPa
fem 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
e 500 MPa
fya 435 MPa
Navrh Posouzeni
Pole Prifez Pruh Mgy d z Aergd | Asmint | Bsminz | Aemina Navrh s prov X £ z Mgqy Mgy > Mgg | €<0.45 max.
kNm/m]| mm mm | [mm*] | [mm?] | [mm*] | [mm?] [mm | [mm] [mm] | [kNm/m] roztede
1 (LP) nedélime 31,02 169 152 469 220 193 185| @12 a 250 mm 452] 18,42| 0,109 162 3 ,'-IE OK OK OK
2 (pole) Sloupovy 34,46 169 152 521 220 193 185| @12 a 200 mm 566] 23,07 0,137 160 39,32 OK OK OK
Cy Stiedni 22,97 169 152 347 220 193 185| @8 a4 125 mm 402] 16,39] 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 60,31 169 152 912 220 193 185 ﬂ12§ 100 mm| 1131] 46,10 0,273 151 74,04 OK OK OK
Stiedni 20,10 169 152 304 220 193 185 _ﬂB a 125 mm 4021 16,39 0,027 162 28,39 OK OK OK
1 (LP) Sloupovy 70,08 169 152 1060 220 193 185 ﬂ12’é 100 mm| 1131] 46,10 0,273 151 74,04 OK OK OK
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 0K OK OK
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 185| @12 a 250 mm 452] 18,42] 0,109 162 31.76 OK OK OK
Stiedni 20,12 169 152 304 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 70,08 169 152| 1060 220 193 185 B12§ 100 mm 1131] 46,10 0,273 151 74,04 0K OK 0K
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 4021 16,39] 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 36,14 157 141 588 204 180 185 812‘5 200 mm 566] 23.07| 0,147 148 36.36 OK OK OK
Stiedni 12,65 157 141 206 204 180 185| @8a 125 mm 402] 16,39 0,104 150 26,30 0K 0K 0K
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185 ﬂ12’é 200 mm 566] 23,07 0,147 148 36,36 OK OK OK
Stiedni 10,69 157 141 174 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 185 B12’é100 mm| 1131} 46,10] 0,294 139 68,14 OK OK OK
Stiedni 9,00 1SZ 141 146 204 180 185 _ﬂB a125 mm 402] 16,39 0,104 150 26,30 0K OK OK
1 (LP) Sloupovy 56,62 157 141 922 204 180 185 ﬂ12§ 100 mm| 1131] 46,10 0,294 139 68,14 OK OK OK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 0K OK OK
3. 2 (pole) Sloupovy 24,39 157 141 397 204 180 185| @12 a 250 mm 452] 18,42] 0,117 150 29,41 OK OK OK
£ Stiedni 11,50 157 141 187 204 180 185| @8 4 125 mm 402] 16,39 0,104 150 26,30 0K OK 0K
3 (PP) Sloupovy 56,62 157 141 922 204 180 185 ﬂ12§ 100 mm| 1131] 46,10 0,294 139 68,14 OK OK OK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 4021 16,39] 0,104 150 26,30 OK OK OK




Ohybova vyztuz

Oh\djmm&ztu? — vvnocet
I Momenty ve sloupovvch a stfednich pruzich

s 7 V e s . Celkovy moment ve Moment ve
POZ n . : N e n e C hte Se Z m a St m I r n e J I ny m I m O m e nty sloupovém/stiednim | Sifka pruhu s; [m] | sloupovém/stiednim pruhu
pruhu M; [kNm] na 1 m Sitky m, /m
H VY 4 : 4 4 179.76 5,900 30,47
v jednotlivych tabulkach. Je to jen tim, ze tabulky ’ _
o 58,08 2,650 7 21,92
. v 74 o ’ Vs o 38,72 3,250 | | 11,91
jsou prevzaté z ruznych prikladu. V NASEM [—som
44,94 3.250 13,83
N avd 4 7 V4 V4
PRIPADE MUSI MOMENTY BYT STEJNE 75T 755 e
. 78,30 2,950 26,54
_ E— I oo 101,20 2,950 34,30]
, "P[Stredni ' 67,46 2,950 22,87
Pole Prifez Pruh . Sloupovy 234,90 2,950 79,63
3 (pravé podpora) 313,20 S dni 0,75 78,30 2,950 26,54
T(LP) nedalime 1 (dolni podpora) 119,11|Sloupovy 0.99 117,44 39,81
G |20 oRe She o 1' 2950 aost
K oupovy ) !
s (Pp) | Sloupov % |2 (pole) 198,50 Sifedni 0.60 2,050 19,60
Stfedn 3 (horni podpora) 277 92| SIoupovy 208,44 2.950 70,66
ToR = podp o 69.48 4,050 17,16
. . Sloupovy 193,55 2,950 65,61
C. 2 (pole) Sé‘:?"“"’ o ! (dolni podpora) S | Stredni 0.75 64,52 2,050 15,93
fedr] 20,12 _
Sioupofy] 70,08 3 138,96 |S10UpOvy 0,60 83,38 2,950 \ =
3 (PP) s = “°IStredni : 55,58 4,050 \\ 13,72
- . . Sloupovy 193,55 2,950 65,61
1(LP) Sé‘:?e‘:;’ri"’ fg;g 3 (horni podpora) 258,07 ISt edni 0.75 64,52 4,050 \ 1593
3, 2 (pole) Sloupoly] 29,78 157]  141] 485] 204] 180] 185]|@12a200mm] 566] 23.07] 0.147] 148] 36.36] OK OK OK
Stredn] 10,69 157] _141] 174] 204] 180] 185] @8ai125mm | 402 16,39] 0,104] 150 _ 26,30] _ OK OK
3 (PP) SioupoW| 50,12 157] _141] 816] 204] 180] 185|@12a100mm| 1131] 46,10 0.294] 139 68.14] OK OK OK
Stredni| 9,00 157] _141] 146] _204| 10| 185| @Ba125mm | 402] 1639 0104 150 _ 26,30 _OK OK OK
T L) Sloupov‘ 56,62 157] _141| 922] 204] _180] 185|@12a100mm| 1131] 46,10] 0.294] _ 139] _ 68.14] _ OK OK OK
Stredni 13,35 157] 141] 217] 204] 180] 185| @8ai125mm | 402] 16,39] 0,104] 150]  26.,30] OK OK OK
3 2 (polo) smupow\ 24,39] ) 157] 141] _397] 204] 180] 185|@12a250 mm| 452 18.42] 0,117] 150] _ 29.41] _ OK OK OK
s Stredni 11,50] 4 157] 141] 187] 204] 180] 185 @8a125mm | 402] 1639] 0,104] 150]  26,30] OK OK OK
3 (PP) Sioupovy] \ ‘igrl 157] _141] 922] 204] 180] 185|@12a100mm] 1131] 46,10 0,294] 139 _ 68.14] _OK OK OK
Stredni |\ 13,3 157]  141] 217] 204] 180] 185| @8ai25mm | 402] 16,39] 0.104] 150]  26,30] OK OK OK
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Ohybova vyztuz

Ohybova vyztuz — vypocet

Navrh a posouzeni ohybové vyztuze desky
feq 13,3 MPa
o 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
e 500 MPa
fig 435 MPa
Navrh | Posouzeni
Pole Prifez Pruh . . . . . - . - —z Mggy Mpg > Mgg | £ <045 max.
d — h _ . 2 im] | [kNm/m] roztete
1 (LP) nedslime — d C ﬂ 1 162] 31,76] OK OK OK
2 (pole) Sloupovy 160] 39.32] OK OK OK
Cu Stredni 162]  28,39] OK OK OK
Sloupovy b 151 7404 OK OK OK
3(PP) [“Streani nepo 162] __2839] _OK OK OK
s Sloupovy 151 74,04  OK OK OK
Stredni d — h - C - ﬂ _ ﬂ / 2 162] _ 28,39] OK oK oK
Sloupovy 162] 31,76] OK OK OK
G 2 (pole) Stredni d 1 2 162] 28,39] OK OK OK
3 (PP) Sloupovy 151 7404  OK OK OK
Stredni 152]  353] 220] 193] 185 mm | 402] 16,39] 0,007] 162] 28,39 OK OK 0K
' LP) Sloupovy 141] 588] 204] 180] 185|@12a200mm| 566] 2307] 0.147] 148] 3636] OK OK OK
Stredni 141]  206] 204] 180] 185| @8ai125mm | 402] 16,39] 0.104] 150] 26,30] OK OK OK
3, 2 (pole) Sloupovy 141] a4ss| 204| 80| fe5[@124200mm| Seef 2307] 0.147] 148] 36.36] OK OK OK
Stredni 141] 174| 204] 180] 185| @Bai125mm | 402] 16,39] 0.104] 150] 26,30 OK OK OK
3 (PP) Sloupovy 141] 816] 204] 180 fe5[@124100mm| 1131f 46.10] 0204] 139] e814[ OK OK OK
Stredni 141 146] 204] 180] 185| @8a125mm | 402| 1639] 0.104] 150 2630 OK OK 0K
s Sloupovy 141]  O22| 04| 80| 185[@12a100mm| 1131] 46.10] 0294 139| 68,14] OK OK OK
Stredni 141]  217] 204] 180] 185] @8ai25mm | 402] 16,39] 0.104] 150] 26,30] OK OK 0K
3 2 (pole) Sloupovy 141] _397] 204] 180 185|@12a250mm| 452] 18.42] 0.117] 150] 29.41] OK OK OK
s Stredni 141]  187] 204] 180] 185 @8a125mm | 402] 16,39] 0.104] 150] 26,30] OK OK OK
3 (PP) Sloupovy 141] 922|204 180| 185[@124100mm| 1i31] 46.10] 0.294] 139] 68,14] OK OK OK
Stredni 141]  217] 204] 180] 185] @8ai25mm | 402] 16,39] 0.104] 150] 26,30] OK OK 0K
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky
fea 13,3 MPa
feum 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
Ty 500 MPa
fya 435 MPa
Navrh Posouzeni
Pole Prufez Pruh Mgy d z I . 1 1 . Navrh e prov X g z Mgy Mgg > Mgg | £ <0.45 max.
[kNm/m] mm mm J_ I O 9 d [mm*] [mm] [mm] | [kNm/m] roztete
1 (LP) nedélime 31,02 169 15 Z — . 250 mm 452] 18.42] 0,109 162 31,76 OK OK OK
2 (pole) Sloupovy 34,46 169 153 200 mm 566] 23,07 0,137 160 39,32 OK OK OK
Cy Stedni 22,97 169 15 347 220 193 185 125 mm 402] 16,39] 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 60,31 169 1520 912 220 193 185 1‘312? 100 mm| 1131] 46,10 0,273 151 74,04 OK OK OK
Stedni 20,10 169 15, 304 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 70,08 169 153 1060 220 193 185|@12a100 mm| 1131] 46,10[ 0,273 151 74,04 OK OK OK
Stfedni 23,36 169 1 52' 353 220 193 185| @8 a 125 mm 4021 16,39] 0,097 162 28,39 OK OK OK
C. 2 (pole) Sloupovy 30,19 169 1520 456 220 193 185| @12 a 250 mm 452] 18,42] 0,109 162 31,76 OK OK OK
Stiedni 20,12 169 1520 304 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 70,08 169 1520 1060 220 193 185/ @12 a 100 mm 1131] 46,10] 0,273 151 74,04 OK OK OK
Stedni 23,36 169 1520 353 220 193 185| @8 a 125 mm 402] 16,39 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 36,14 157 144 588 204 180 185 1‘312? 200 mm 566] 23.07] 0,147 148 36.36 OK OK OK
Stiedni 12,65 157 141 206 204 180 185| @8 a 125 mm 4021 16,39] 0,104 150 26,30 0K 0K OK
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185 ﬂ12§ 200 mm 566] 23,07 0,147 148 36,36 OK OK OK
Stedni 10,69 157 141 174 204 180 185| @8 a 125 mm 402] 16,39] 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 185 1‘312? 100 mm| 1131] 46,10 0,294 139 68,14 OK OK OK
Stiedni 9,00 157 141 146 204 180 185 _BB a 125 mm 4021 16,39] 0,104 150 26,30 OK OK OK
1(LP) Sloupovy 56,62 1570 141 922 204 180 185 ﬂ12§ 100 mm| 1131] 46.10] 0,294 139 68,14 OK OK OK
Stfedni 13,35 157 141 217 204 180 185| @8 a 125 mm 4021 16,39] 0,104 150 26,30 OK OK OK
3 2 (pole) Sloupovy 24,39 157 141 397 204 180 185] @12 a 250 mm 452] 18,42] 0,117 150 29,41 OK OK OK
s Stiedni 11,50 157 141 187 204 180 185| ©8 a 125 mm 4021 16,39] 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 56,62 157 141 922 204 180 185 1‘312? 100 mm| 1131] 46,10] 0,294 139 68,14 OK OK OK
Stedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK OK OK
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky
fea 13,3 MPa
fem 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
e 500 MPa
fya 435 MPa
Navrh Posouzeni
Pole Prifez Pruh Mgqy d z I e rgd I 1 1 L —— L - 4 Mgqy Mgy > Mgy | £<0.45 max.
kNm/m]| mm mm I [mm"] I - m] | [kNm/m] roztede
1 (LP) nedélime 31,02 169 15, 469 aS re — , ; 1 Ed /f d Z 162 31,'-15 OK OK OK
2 (pole) | Sloupovy| 3446 169 1 53 521_I_ ) CI y 60| 3932 oK OK OK
Cy Stiedni 22,97 169 15, 347 162 28,39 OK OK OK
3 (PP) Sloupovy 60,31 169 1 52' 91 2' = LES] TOD] TT31] 40.10] U.2la 151 74,04 QK 0K 0K
Stiedni 20,10 169 1 53 304' 220 193 185 _ﬂB ai125 mm 4021 16,39 0,027 162 28,39 OK OK OK
1 (LP) Sloupovy 70,08 169 15, 10600 220 193 185/ @12a100 mm| 1131] 46,10] 0,273 151 74,04 OK OK OK
Stiedni 23,36 169 1 52' 353' 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 0K OK OK
C. 2 (pole) Sloupovy 30,19 169 1520 4560 220 193 185| @12 a 250 mm 452] 18,42] 0,109 162 31.76 OK OK OK
Stiedni 20,12 169 1 52' 304' 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 70,08 169 1520 10608 220 193 185| @12 a 100 mm 1131] 46,10 0,273 151 74,04 0K OK 0K
Stiedni 23,36 169 1520 353 220 193 185| @8 a 125 mm 4021 16,39] 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 36,14 157 141 588 204 180 185 ﬂ12? 200 mm 566] 23.07| 0,147 148 36.36 OK OK OK
Stiedni 12,65 157 141 206 204 180 185| @8a 125 mm 402] 16,39 0,104 150 26,30 0K 0K 0K
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185 ﬂ12’é 200 mm 566] 23,07 0,147 148 36,36 OK OK OK
Stiedni 10,69 157 141 174 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 185 812’5100 mm| 1131} 46,10] 0,294 139 68,14 OK OK OK
Stiedni 9,00 1SZ 141 146 204 180 185 _BB a125 mm 402] 16,39 0,104 150 26,30 0K OK OK
1 (LP) Sloupovy 56,62 157 141 922 204 180 185 ﬂ12’é 100 mm| 1131] 46,10 0,294 139 68,14 OK OK OK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 0K OK OK
3 2 (pole) Sloupovy 24,39 157 141 39?] 204 180 185| @12 a 250 mm 452] 18,42] 0,117 150 29,41 OK OK OK
£ Stiedni 11,50 157 141 18?' 204 180 185| @8 4 125 mm 402] 16,39 0,104 150 26,30 0K OK 0K
3 (PP) Sloupovy 56,62 157 141 9220 204 180 185/ @12a100 mm| 1131] 46,10] 0,294 139 68,14 OK OK OK
Stiedni 13,35 157 141 21 ?I 204 180 185| @8 a 125 mm 4021 16,39] 0,104 150 26,30 OK OK OK
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky

fea 13,3 MPa
fc1rn 22 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
fye 500 MPa
fiq 435 MPa
Posouzeni |
Pole Prufez Pruh Meq d Z as.rqd Eis.r\'lln,1 8z min2 | 85 mina A : = 1 . 1 L 1 1
kNm/m]| mm mm | [mm*] § [mm?] | [mm?] | [mm?] a
TLP) reosime | 31,02 69| 152] 469] 220] 193] 185 . O 2 6 b df / f
> (pole) |Sloupov] 3246 69| 152 521_I 220 193] 185 s,min, 1 . ctm yk
Ce P Sttedni | 22,97 69| 152] 347] 220] 193] 185
g Sloupovy] 60,31 169] 152] 9120  220] 193] 185 a . —_— O O O 1 3 b d
Stredni | __ 20,10 69| _152] 304] 220] 193] 185 smin2 — .
i) [Slwoy| 7008 T69] 152] 1060] 220] 193] 185 ’ ’
Stfedni | 23,36 69| _152] 353] 220] 193] 185 a
Sloupovy] 30,19 69| 152] 456] 220] 193] 185 . — O 4f b h / 2 / f
c
: 2(pole)  FSifedni | 20,12 169] _152] 30a] 220 193] 185 s,min,3 " ctm d yk
sep)  [Slowpovy| 70,08 69| 152] 71060] 220] 193] 185 ) ) )
Stredni | 23,36 69| 152] 353] 220 193] 185 mm | 400] 1630] 0097] 165]  28.39]  OK OK ok 1™
e [Slowow] 6.4 1570 141|588l 204] 180] 18500124200 mm|  566] 23.07] 0.147] 148] _ 36.36] _ OK OK OK
Stredni | 12,65 157] _141] _206] 204] 180] 185) @8a125mm | 402] 16.39] 0.104] 150] _ 26,30] _OK OK 0K
3 2 ooty |Slowpovi[ 20,78 167] 141] 485] 204] 180] 1850@124200mm| 566] 23.07] 0.147] 148] 36.36] OK OK OK
k P Stedni | 10,69 167] 141| _174] _204] 180] 185] @8a125mm | 402] 16.39] 0.104] 150] _ 26,30] _OK OK OK
sep)  [Slewoy] 5012 157] 1a1] 816] 204] 180] 1850@124100mm| 1131] 46.10] 0,294] 139] 68.14] OK OK OK
Stredni 9,00 157] _141] _146] _204| _i80] _185) @8A125mm | 402 1639] 0.104] 150 _ 26,30] _OK 0K OK
i) [Slwov| 5662 67| 141] _922] 204] 180] 18508124100 mm| 1131] 46.10] 0.294] 139] _ 68.14] _ OK OK OK
Stedni | 13,35 157] 141 21 ?I 204] _180] 185] @Ba125mm | 402] 16,39 0.104] 150] _ 26,30] _ OK 0K OK
3 > (o) |Sloupovy[ 2439 1571 141] 3971 204] 180] 1850@12a250 mm| 452] 18.42] 0.117] 150] _29.41] _OK OK OK
s P Stredni | 11,50 157] _141] _187] 204] 180] 185] @8a125mm | 402] 16,39 0.104] 150]  26,30] OK OK OK
e [Sloupov| 5662 157] 141] 922] 204] 180] 1850@12a100mm| 1131] 46.10] 0.294] 139] 68.14] _OK OK OK
Stredni | 13,35 157]  141] _217] _204] 180] 185] @8ai25mm | 402] 16.39] 0.104] 150] 26,30] OK OK OK
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky

fed 13,3 MPa
fem 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
Ty 500 MPa
fya 435 MPa
Navrh ;I Posouzeni
Pole Prifez Pruh MEgq d Zz as.rqd g min,1 s min2 | Bemina Né\"rh as.prou : . : . : I
INmm]| mm | mm | [mm] | [mm?] | fomc] | ma] [mm?] N 4 h . X Y I
1 (LP) nedélime 31,02 169 152 469 220 193 1850 @12 a 250 mm 45 a V r ° g p O m m :
2 (pole) Sloupovy 34,46 169 152 521 220 193 1850 @12 a 200 mm SBSI_ |
Cy Stiedni 22,97 169 152 347 220 193 1850 @8 a 125 mm 40 i 2 |
Sloupovy 60,31 169 152 912 220 193 1850@12a100 mm| 1131 —
3 (PP) Stfedni 20,10 i69] 152] 304 220 193] 185 @8a 125 mm 4020 ((lS YO -_— Z mm ) i
1 (LP) Sloupovy 70,08 169 152 1060 220 193 1850@12a 100 mm| 1131) ’p |
Stfedni 23,36 169 152 353 220 193 185 @8 a 125 mm 4020
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 1850 @12 a 250 mm 4520 18.42] 0,109 162 31,76 OK OK OK
Stiedni 20,12 169 152 304 220 193 185} @8 a 125 mm 4020 16,39 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 70,08 169 152 1060 220 193 1850@12a100 mm| 1131§ 46,10 0,273 151 74,04 OK OK OK
Stiedni 23,36 169 152 353 220 193 185 @8 a 125 mm 4020 16,39 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 36,14 157 141 588 204 180 185 B12§200 mm SSSI 23,07 0,147 148 36.36 OK OK OK
Stiedni 12,65 157 141 206 204 180 185} @8 a 125 mm 40 16,39 0,104 150 26,30 OK OK OK
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 1850 @12 a 200 mm SEgI 23,07 0,147 148 36,36 OK OK OK
Stiedni 10,69 157 141 174 204 180 1850 ©8 a 125 mm 40 16,39 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 1850@124a100 mm| 1131 46,10 0,294 139 68,14 OK OK OK
Stiedni 9,00 157 141 146 204 180 185 _BB a125 mm 4020 16,39 0,104 150 26,30 OK OK OK
1 (LP) Sloupovy 56,62 157 141 922 204 180 1850@12a100 mm| 1131} 46,10] 0,294 139 68,14 OK OK OK
Stfedni 13,35 157 141 217 204 180 185 @8 a 125 mm 40 16,39 0,104 150 26,30 OK OK OK
3 2 (pole) Sloupovy 24,39 157 141 397 204 180 1850 @12 a 250 mm 453 18,42| 0,117 150 29,41 OK OK OK
s Stiedni 11,50 157 141 187 204 180 185} ©8 a 125 mm 4020 16,39 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 56,62 157 141 922 204 180 1850@12a100 mm| 1131§ 46,10 0,294 139 68,14 OK OK OK
Stiedni 13,35 157 141 217 204 180 185 @8 a 125 mm 4020 16,39 0,104 150 26,30 OK OK OK
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky

fog 13,3 MPa
Fam 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
fye 500 MPa
fiq 435 MPa
Navrh ;I Posouzeni
Pole Prifez Pruh MEgq d Zz as.rqd g min,1 s min2 | Bemina Né\"rh as.prou : : : .
kNm/m]| mm mm | [mm] | [mm7] [ [mm?] | [mm7] [mm?] O Vé \r' it . 1
TP nedeime | 31,02 69]  152] 469] 220] 193] 18500124250 mm| 45 . I
2 pole)  [Sloupovy] 34,46 169] _152] 521 _220] 193] _ 185)@12 4 200 mm 552’_ I
Cu Stfedni | 22,97 169] 152 347] 220] 193] 185 @8a125mm | 40 a > a I
spp) [Slowovi] 6031 169] 152 912] 220] 193] 1850@124 100 mm| 1131] S,prov = s,req I
Stredni | __ 20,10 169] 152 _30a| 220] 193] 185) @8ai125mm | _ 402) ’ ’ I
Sloupovy| 70,08 169] _ 152] 1060 220] 193] 18500124 100 mm]|_1131]
1(LP) Stredni | 23,36 169] _152] 353 _220] 193] 185) @8ai25mm | 402) aS rov 2 aS min.1 I
. > oo [Slowpovy] 30,19 169] 152|456 _220] 193] 1850@124 250 mm|__ 452] P ) ) I
Stredni | _ 20,12 169] 152 _304] _220] 193] 185) @8a125mm | 402)
e [Sloupov] 7008 169] 152 i060] 220] 193] issj@izaioomm| i131k| (] > a . i
Streani | 23,36 160] _152] 353] 220] 193] 185) @8a125mm | 402) S,prov — s,min,2
Te [Slwov| 36,14 157] 141] 588|204 180] 185|124 200 mm 552'_ I
Stredni | _ 12,65 157] a1 206|204 te0[ tasf@Bat25mm [ 40| (Y > a . I
3, 2 ooy [Sloupovy] 2078 157] _141] _485] 204] 180] _185| @12 4 200 mm ssgl_ S,prov =— Smin, 3 |
Stredni | 10,69 157 _141] _174] _204| _180] 185)| @8a125mm | 40 I
s |[Slowov| s0.12 157] _141] _816] _204| 180] 1850@124 100 mm| 1131]
Stredni 9,00 157] 141 _146] _204| _180] 185 @84 125mm | _402) 16.39] 0104 150]  2630]  OK OK OK
Tir [Soupovi| 5662 157]_141] 922 204] _180] 18500124 100mm| 1131 46.10] 0.294] _139] _ 68.14] _ OK OK OK
Stredni | 13,35 157] 141] 217] 204 180] 185] @8a125mm | 402] 16.39] 0.104] 150] 26,30 _OK OK OK
3 2 o) |Sloupowy] 2439 157 _141] __397] _204] _180] 1850 @12 4 250 mm 453 18.42] 0.117] 150 __20.41] __OK OK OK
¢ Stredni | 11,50 157] _1a1] _187] 204| 180] 185) @8a125mm | 402] 16.39] 0.104] _150] _ 26,30] _ OK oK OK
spp)  [Slowpovi| 5662 157] _141] _922] 204| _180] 185)@124100mm| 1131 46.10 0.294] _139] __68.14] _ OK oK OK
Stredni | 13,35 157] 141] 217|204 180] 185| @8ai125mm | 402] 16.39] 0.104] 150] 26,30 _OK OK OK
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky
fea 13,3 MPa
feum 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
Ty 500 MPa
fya 435 MPa
| | Navrh I= Posouzeni
Pole Prufez e . - ! . ! . 1 L — L X g z Mgy Mpg > Mgg | £ <045 max.
- O 8 b d [mm] | [mm] | [kNm/m] rozteée
1 (LP) x — (aS TOU ) / ( . de ) 18,420 0,109 162 31,76 OK OK OK
2 (pole) )p yd 6 23,070 0,137 160 39,32 OK OK OK
Cy 2 16,398 0,097 162 28,39 OK OK OK
3 (PP) —TSToupovy BU3T TEY[ Yoo 9TZl 220 VoS TeSrBTZa Toumm] ™31 46,100 0.273] 151 74,04 0K 0K 0K
Stedni 20,10 169 152 304 220 193 185| @8 a 125 mm 4Dgl 18,39' 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 70,08 169 152] 1060 220 193 185|@12a100 mm| 1131} 46,100 0,273 151 74,04 OK OK OK
Stfedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402' 18,39' 0,097 162 28,39 OK OK OK
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 185| @12 a 250 mm 4520 18,420 0,109 162 31,76 OK OK OK
Stiedni 20,12 169 152 304 220 193 185| @8 a 125 mm 4020 16,390 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 70,08 169 152] 1060 220 193 185/ @12 a 100 mm 1131] 46,100 0,273 151 74,04 OK OK OK
Stedni 23,36 169 152 353 220 193 185| @8 a 125 mm 4020 16,390 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 36,14 157 144 588 204 180 185| @12 a 200 mm SBSI 23,070 0.147 148 36.36 OK OK OK
Stiedni 12,65 157 141 206 204 180 185| @8 a 125 mm 40 18,39' 0,104 150 26,30 0K 0K OK
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185| @12 a4 200 mm SESI 23,070 0,147 148 36,36 OK OK OK
Stedni 10,69 157 141 174 204 180 185| @8 a 125 mm 4020 16,390 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 185/ @124 100 mm| 11310 46,100 0,294 139 68,14 OK OK OK
Stiedni 9,00 1SZ 141 146 204 180 185 _ﬂB a125 mm 402' 18,39' 0,104 150 26,30 OK OK OK
1(LP) Sloupovy 56,62 157 141 922 204 180 185|@12a100 mm| 1131} 46,108 0,294 139 68,14 OK OK OK
Stfedni 13,35 157 141 217 204 180 185| @8 a 125 mm 403 18,39' 0,104 150 26,30 OK OK OK
3 2 (pole) Sloupovy 24,39 157 141 397 204 180 185] @12 a 250 mm 4520 18,420 0,117 150 29,41 OK OK OK
s Stiedni 11,50 157 141 187 204 180 185| ©8 a 125 mm 402' 18,39' 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 56,62 157 141 922 204 180 185(@122 100 mm| 11310 46,10] 0,294 139 68,14 OK OK OK
Stedni 13,35 157 141 217 204 180 185| @8 a 125 mm 4020 16,390 0,104 150 26,30 OK OK OK
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky
feq 13,3 MPa
fem 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
Ty 500 MPa
fua 435 MPa
Navrh | Posouzeni
Pole Prifez Pruh MEgq d Zz as.rqd e mint | Bamin2 | Semind — I . I &_v I z Mgq Mgy > Mgy 'i < 0,45 max.
kNm/m]| mm mm | [mm*] | [mm?] | [mm*] | [mm?] — d | I [mm] | [kNm/m] roztede
1 (LP) nedélime 31,02 169 152 469 220 193 181 — x 2] 0,109) 162 k1l ,'-IE 0K 0K 0K
2 (pole) Sloupovy 34,46 169 152 521 220 193 18 7' 0,1 BT_I 160 39,32 QK OK QK
Cy Stiedni 22,97 169 152 347 220 193 185| @8 a 125 mm 402] 16,390 0,097 162 28,39 0K OK 0K
3 (PP) Sloupovy 60,31 169 152 912 220 193 185/ @12 a 100 mm 1131] 46,1 OI 0,273' 151 74,04 QK OK QK
Stiedni 20,10 169 152 304 220 193 185 _ﬂB a 125 mm 402] 18,39' O,DQTI 162 28,39 0K 0K OK
1 (LP) Sloupovy 70,08 169 152] 1060 220 193 185( @12 a 100 mm 1131] 46,108 0,273 151 74,04 QK OK OK
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402 18,39' 0,097' 162 28,39 0K OK 0K
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 185/ @12 a 250 mm 452] 18.420 01098 162 31.76 QK OK QK
Stiedni 20,12 169 152 304 220 193 185| @8 a4 125 mm 402] 18,39' 0,097' 162 28,39 0K 0K 0K
3 (PP) Sloupovy 70,08 169 152| 1060 220 193 185| @12 a 100 mm 1131] 46,1 DI 0,273} 151 74,04 0K OK 0K
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 18,39' 0,097 162 28,39 0K 0K OK
1(LP) Sloupovy 36,14 157 141 588 204 180 185| @12 a 200 mm 566] 23.070 0.147 148 36.36 QK OK OK
Stiedni 12,65 157 141 206 204 180 185| @8 a 125 mm 402 18,39' 0,104 150 26,30 0K 0K 0K
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185/ @12 a 200 mm 566 23,07' 0,147 148 36.36 QK OK QK
Stiedni 10,69 157 141 174 204 180 185| @98 a4 125 mm 402] 16,398 0,104 150 26,30 0K 0K 0K
3 (PP) Sloupovy 50,12 157 141 816 204 180 185/ @12 a 100 mm 1131 48,10' 0,294 139 68.14 QK OK QK
Stiedni 9,00 1SZ 141 146 204 180 185 _ﬂB a125 mm 402 18,39' 0,104 150 26,30 0K OK 0K
1 (LP) Sloupovy 56,62 157 141 922 204 180 185( @12 a 100 mm 1131] 46,108 0,294 139 68.14 QK OK QK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402 18,39' 0,104 150 26,30 0K OK 0K
3 2 (pole) Sloupovy 24,39 157 141 397 204 180 185/ @12 a 250 mm 452] 18,420 0.1 17] 150 29.41 QK OK QK
£ Stiedni 11,50 157 141 187 204 180 185| @8 4 125 mm 402 18,39' 0,104' 150 26,30 0K OK 0K
3 (PP) Sloupovy 56,62 157 141 922 204 180 185/ @12 a 100 mm 1131] 46,100 0,2940 139 68.14 QK OK QK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 18,39' 0,1 04' 150 26,30 0K 0K OK




Ohybova vyztuz

Ohybova vyztuz — vypocet

Navrh a posouzeni ohybové vyztuze desky
fea 13.3 MPa
fc'.m 22 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
f 500 MPa
f 435 MPa
Navrh | Posouzeni
Pole Priifez Pruh Mgy d z Berog | Acmint | Beming | B i il L 1 I £ I z Mgy | Maa> Meq | £<045 max.
kNm/m]| mm mm | [mm*] | [mm?] | [mm*] | [mm?] — /d | I [mm] | [kNm/m] roztede
1 (LP) nedélime 31,02 169 152 469 220 193 181 - x 2] 0,109) 162 31,'-4’5 0K OK OK
2 (bole) | Sloupovy| 34,46 169]  152] 521] 220] 193] 181 __ , ] 7l 01370 160] 3932 OK OK OK
——— ——— < — —= z vy  ——v=s E—————y " — = = =
v V 4
Upozorneni:

Spravné by mélo nemélo byt pouzivano d ze zacatku tabulky (protoze to bylo urceno
pro odhad vyztuze @12 mm), ale mélo by byt vypocteno nové skutecné d podle
skutecného navrzeného priumeéru vyztuze.

Pokud vsak v odhadu byl uvazovan prumér vétsi (nebo roven) nez skute¢né navrzeny,
muzZeme pouzit odhadnuté d ze zac¢atku tabulky, protoze chyba je na strané bezpecné

@ tj. uvazujeme mensi d nez je skutecné a dostaneme mensi unosnost.



Ohybova vyztuz

Ohybova vyztuz — vypocet

Navrh a poso Jak vypocletné uvazZzujeme Jak se skutecné krizi
'« 13 krizeni vyztuze vyziuz
cim 2
b
h 21
d 14 Vyztu? sloupového pruhu @8 mm jzluz upovi pruhu mm
fdz ;E o . U| \/L:’fztui leupového prubhu @14 mm / WV to| SlDV’ztf;Ds\ouDr;vél:S pruhu 214 mm
frk o P -0 o o o o/ [ o X ol iy a a a a_/
’ VyztuZ ve druhém sméru 12 mm / / VyztuZz ve druhém sméru 212 mm /
Pole Prifez / /
5 ¥ S N S
T(LP) 5 T T 3 T
C. 2 (pole) |£I| i il“ TL, E i‘
1(LP)
C, 2 (pole) . . -
p— Vypoletné sice vnadsime chybu v fadu jednotek milimetrd
T (a jednotek procent), ale diky tomu zachovévame
a A konzistentnost vypocltu acinné vysSky ve tvaru: B
Upozornéni 2: d=h—c—g /2, pfipadngé d=h—c—o—2/2.

Pokud se kfizi vyztuze rGznych primérd, vypoctové uvazujeme jiny zptisob vyztuzeni,
nez jak to bude ve skutecnosti. Vymeénujeme presnost za konzistenci a prehlednost.
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky
fea 13,3 MPa
fem 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
e 500 MPa
fya 435 MPa
Navrh Posouzeni
Pole Prufez Pruh Mgy d z Aergd | Bemning | A 1 el . 1 — I z Mgy Mgg > Mgg | £ <0.45 max.
kNm/m]| mm mm | [mm] | [mm*] | [7 —_— d _ O 4 [mm] § [kNm/m] roztede
1 (LP) nedélime 31,02 169 152 469 220 Z - . x 162 31,76 OK OK OK
2 (pole) Sloupovy 34,46 169 152 521 220 — _I 160 39,32 OK OK OK
Cy Stiedni 22,97 169 152 347 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 OK OK OK
3 (PP) Sloupovy 60,31 169 152 912 220 193 185 ﬂ12'é 100 mm| 1131] 46,10 0,2?3' 151 74,04 OK OK OK
Stiedni 20,10 169 152 304 220 193 185 _ﬂB a 125 mm 4021 16,39 O,DQTI 162 _28,39 OK OK OK
1 (LP) Sloupovy 70,08 169 152 1060 220 193 185/ @12a100 mm| 1131] 46,10] 0,273 151 74,04 OK OK OK
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 16,39 0,097' 162 28,39 OK OK OK
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 185| @12 a 250 mm 452] 18.42] 0,109f 162 31.76 OK OK OK
Stiedni 20,12 169 152 304 220 193 185| @8 a 125 mm 402] 16,39 0,097' 162 28,39 OK OK OK
3 (PP) Sloupovy 70,08 169 152| 1060 220 193 185| @12 a 100 mm 1131] 46,10 0,273) 151 74,04 0K OK OK
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 4021 16,39] 0,097 162 28,39 OK OK OK
1(LP) Sloupovy 36,14 157 141 588 204 180 185 ﬂ12‘é 200 mm 566] 23.07| 0,147 148 36.36 OK OK OK
Stiedni 12,65 157 141 206 204 180 185| @8a 125 mm 402] 16,39 0,104 150 26,30 0K 0K 0K
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185 ﬂ12’é 200 mm 566] 23,07 0,147 148 36,36 OK OK OK
Stiedni 10,69 157 141 174 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK OK OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 185 B12’é100 mm| 1131} 46,10] 0,294 139 68,14 OK OK OK
Stiedni 9,00 1SZ 141 146 204 180 185 _ﬂB a 125 mm 402] 16,39 0,104 150 26,30 OK OK OK
1 (LP) Sloupovy 56,62 157 141 922 204 180 185 ﬂ12’é 100 mm| 1131] 46,10 0,294 139 68,14 OK OK OK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK OK OK
3 2 (pole) Sloupovy 24,39 157 141 397 204 180 185| @12 a 250 mm 452] 18,42| 0.1 'IT] 150 29,41 OK OK OK
£ Stiedni 11,50 157 141 187 204 180 185| @8 4 125 mm 402] 16,39 0,104' 150 26,30 0K OK 0K
3 (PP) Sloupovy 56,62 157 141 922 204 180 185|@12a100 mm| 1131] 46,10 0.294] 139 68,14 OK OK OK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 4021 16,39] 0,1 04' 150 26,30 OK OK OK




Ohybova vyztuz

Ohybova vyztuz — vypocet

Navrh a posouzeni ohybové vyztuze desky
fea 13,3 MPa
fem 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
e 500 MPa
fya 435 MPa
Navrh | %- zeni
Pole Prufez Pruh Mgy d z ey | A 1 1 . . . . 1 | Mgy Mgg > Mgg | £ <0.45 max.
kNm/m]| mm mm | [mm] | [d — EE [kNm/m] | roztede
T(LP) nedelime 31,02 T69] 152 469 mR d — yd aS prov yA 31,76]  OK OK OK
2 pole)  |Sloupovy| 34.46 169]  152] 521 ’ bol 3932] oK OK OK
Ci Stiedni 22,97 169 152 347| e T o AT B WA ro2 28.39) OK OK OK
3 (PP) Sloupovy 60,31 169 152 912 220 193 185|@12a100 mm| 1131] 46,10] 0,273 151 74,04} OK OK OK
Stiedni 20,10 169 152 304 220 193 185 _ﬂB ai125 mm 402] 16,39 0,027 162 28,39| OK OK OK
1 (LP) Sloupovy 70,08 169 152 1060 220 193 185/ @12a100 mm| 1131] 46,10] 0,273 151 74,04) OK OK OK
Stfedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 23,39' OK OK OK
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 185| @12 a 250 mm 452] 18,42] 0,109 162 31,76} OK OK OK
Stiedni 20,12 169 152 304 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,391 OK OK OK
3 (PP) Sloupovy 70,08 169 152] 1060 220 193 185/ @12 a 100 mm 1131] 46,10] 0,273 151 74,04} OK OK OK
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,391 OK OK OK
1(LP) Sloupovy 36,14 1657 141 588 204 180 185| @12 a 200 mm 566] 23.07( 0147 148 36.36) OK OK OK
Stiedni 12,65 157 141 206 204 180 185| @8 a 125 mm 4021 16,39] 0,104 150 25,30' 0K 0K OK
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185| @12 a 200 mm 566] 23,07 0,147 148 36,36 OK OK OK
Stiedni 10,69 157 141 174 204 180 185| ©8 a 125 mm 402] 16,39 0,104 150 26,30) OK OK OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 185|@12a100 mm| 1131] 46,10] 0,294 139 68,14) OK OK OK
Stiedni 9,00 1SZ 141 146 204 180 185 _ﬂB a125 mm 402] 16,39 0,104 150 26,30' OK OK OK
1 (LP) Sloupovy 56,62 157 141 922 204 180 185/ @12a100 mm| 1131] 46,10] 0,294 139 68,14) OK OK OK
Stfedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26.,30' OK OK OK
3 2 (pole) Sloupovy 24,39 157 141 397 204 180 185| @12 a 250 mm 452] 18,42] 0,117 150 29,41 OK OK OK
s Stiedni 11,50 157 141 187 204 180 185| ©8 a 125 mm 4021 16,39] 0,104 150 26,30' OK OK OK
3 (PP) Sloupovy 56,62 157 141 922 204 180 185/ @12a100 mm| 1131] 46,10] 0,294 139 68,14} OK OK OK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,300 OK OK OK
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky
feg 13,3 MPa
feum 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
e 500 MPa
fig 435 MPa
Navrh |
Pole Prifez Pruh MEgq d Zz as.rqd g min,1 s min2 | Bemina Né\"rrl I 1 I - . I
kNm/m]| mm mm | [mm*] | [mm?] | [mm*] | [mm?] | roztede
T(LP) nedelime 31,02 T69]  152] 469] 220] 193] 185|@124 25‘(1 m Rd > m Ed I~ oK OK OK
2 (pole) | Sloupovy| 34,46 169] 152 521] 220] 193] 185|@12 & 200 | oK OK OK
Cu Stredni 22,97 169] 152] 347] 220] 193] 185| @8 a 125 | oK OK OK
3 (PP) Sloupovy] 60,31 169] 152] 912] 220 193] 185|@124 100 < O 4 5 Bl ok OK OK
Stredni 20,10 169] 152| 304] 220 193] 185| @8a125 . | oK OK 0K
' (LP) Sloupovy] 70,08 169] 152] 1060] 220] 193] 185|@12a 104 | TS OK OK
Stredni 23,36 169]  152] 353| 220] 193] 185| @Ba125mm | 402] 16.30] 0.007] 162]  28.39] OK OK 0K
c. 2 (pole) | Sloupovy] 30,19 169] 152] 456] 220] 193] 185|@12a250 mm|  452] 18.42] 0.109] 162 31,76 _OK OK OK
Stredni 20,12 169] 152 304] 220] 193] 185| @8ai125mm | 402] 16,39] 0.097] 162 28,39 OK OK OK
3 (PP) Sloupovy] 70,08 169] 152 1060] 220] 193] 185|@12a100mm| 1131] 46,10 0.273] 151] 74,04] OK OK OK
Stredni 23,36 169] 152] 353| 220| 193] 185| @8a125mm | 402] 16.39] 0,097] 162 28390 OK OK 0K
L LP) Sloupovy] __ 36.14 157] 141] 588 204] 180] 185|@12a200mm| 566] 23.07] 0.147] 148]  36.36] OK OK OK
Stredni 12,65 157] 141] 206] 204] 180] 185| @8a125mm | 402] 16,39] 0.104] 150 26,300 OK OK OK
3, 2 (pole) | Stoupovy| 29,78 157] 141] 485] 204] 180] 185|@124200mm]| 566] 23.07] 0.147] 148 36,36 OK OK OK
Stredni 10,69 1657] 141] 174] 204] 180] 185| @8a125mm | 402] 16,39] 0.104] 150 26,300 OK OK OK
3 (PP) Sloupovy] 50,12 157] _141] 816] 204] 180] 185|@124100mm]| 1131] 46.10] 0.294] 139] 68.14] OK OK OK
Stredni 9,00 157] 141 _146| _204] 180] 185| @8a125mm | 402 16:39] 0104 150 _ 26,30] _OK OK 0K
' (LP) Sloupovy] 56,62 1657] _141] 922] 204] 180] 185|@12a100mm]| 1131] 46.10] 0.294] 139] _ 68.14] _ OK OK OK
Stredni 13,35 157] 141] 217] 204] 180] 185| @8a125mm | 402] 16.39] 0,104] 150 26300 OK OK 0K
3 2 (pole) | loupowy] 24,39 157] _141] _397] 204] 180] 185|@12a250 mm|  452] 18.42] 0.117] 150 _ 29.41] _OK OK OK
¢ Stredni 11,50 157] 141] 187] 204] 180] 185| @8a125mm | 402] 16,39] 0.104] 150] 26,300 OK OK OK
3 (PP) Sloupovy| 56,62 157] _141] 922] 204] 180] 185|@12a100mm| 1131] 46.10] 0.294] 139  68.14] OK OK OK
Stredni 13,35 157] 141] 217| 204| 180] 185| @8a125mm | 402] 16.39] 0,104] 150 26,2300 OK OK 0K
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Ohybova vyztuz — vypocet

Ohybova vyztuz

Navrh a posouzeni ohybové vyztuze desky

fea 13,3 MPa
fem 2.2 MPa
b 1 bm
h 210 mm
de 169 mm
ds 157 mm
Ty 500 MPa
fya 435 MPa
Navrh Posouzeni
Pole Prifez Pruh MEgq d Zz as.rqd g min,1 s min2 | Bemina Né\"rh as.prou X &_v z !
kNm/m]| mm mm | [mm7 [ [mm?] | [mm?] | [mm?] [mm7] | [mm] [mm]
1 (LP) nedélime 31,02 169 152 469 220 193 185| @12 a 250 mm 452] 18,42| 0,109 162 S < Sa
2 (pole) Sloupovy 34,46 169 152 521 220 193 185| @12 a 200 mm 566] 23,07 0,137 160
Cy Stiedni 22,97 169 152 347 220 193 185| ©8 a 125 mm 402] 16,39] 0,097 162 .
3 (PP) Sloupovy 60,31 169 152 912 220 193 185 B12§ 100 mm| 1131] 46,10 0,273 151 74,04 OK
Stiedni 20,10 169 152 304 220 193 185 _ﬂB a 125 mm 402] 16,39 0,027 162 28,39 0K
1 (LP) Sloupovy 70,08 169 152 1060 220 193 185 ﬂ12§ 100 mm| 1131] 46,10 0,273 151 74,04 OK
Stfedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 OK
C. 2 (pole) Sloupovy 30,19 169 152 456 220 193 185| @12 a 250 mm 452] 18,42] 0,109 162 31.76 OK
Stiedni 20,12 169 152 304 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 OK
3 (PP) Sloupovy 70,08 169 152 1060 220 193 185(@12a100 mm| 1131] 46,10] 0,273 151 74,04 OK
Stiedni 23,36 169 152 353 220 193 185| @8 a 125 mm 402] 16,39] 0,097 162 28,39 0K
1(LP) Sloupovy 36,14 1657 141 588 204 180 185 ﬂ12§ 200 mm 566] 23.07( 0147 148 36.36 OK
Stiedni 12,65 157 141 206 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK
3, 2 (pole) Sloupovy 29,78 157 141 485 204 180 185 ﬂ12§ 200 mm 566] 23,07 0,147 148 36,36 OK
Stiedni 10,69 157 141 174 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK
3 (PP) Sloupovy 50,12 157 141 816 204 180 185 B12§ 100 mm| 1131] 46,10 0,294 139 68,14 OK
Stiedni 9,00 157 141 146 204 180 185 _BB a 125 mm 402] 16,39 0,104 150 26,30 OK
1 (LP) Sloupovy 56,62 157 141 922 204 180 185 ﬂ12§ 100 mm| 1131] 46,10 0,294 139 68,14 OK
Stfedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 OK
3 2 (pole) Sloupovy 24,39 157 141 397 204 180 185| @12 a 250 mm 452] 18,42] 0,117 150 29,41 OK
s Stiedni 11,50 157 141 187 204 180 185| ©8 a 125 mm 402] 16,39 0,104 150 26,30 OK
3 (PP) Sloupovy 56,62 157 141 922 204 180 185 B12§ 100 mm| 1131] 46,10 0,294 139 68,14 OK
Stiedni 13,35 157 141 217 204 180 185| @8 a 125 mm 402] 16,39 0,104 150 26,30 0K




(©)7bratrstvo

Vyztuz na protlaceni
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Vyztuz na protlaceni

Vyztuz na protlaceni

Navod na ovéreni protlaceni v obvodu u4 a prfipadny navrh vyztuze na
protlaceni najdete v této prezentaci

29
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Diky za pozornost
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Podékovani

Dékuji Radku Stefanovi, Tomasi Trtikovi, Romanu Chylikovi a Hance
Schreiberové za Casté konzultace pri vypracovavani prezentace.

Dékuji Stanovi Zazirejovi za poskytnuti vizualizaci a obrazku.

Dékuji Petru Bilému a Martinovi Tipkovi za vytvoreni a udrzovani
oficialnich podkladu, ze kterych vychazi tato prezentace.
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