CESKE VYSOKE UCENI TECHNICKE V PRAZE

FAKULTA STAVEBNI

KATEDRA OCELOVYCH A DREVENYCH KONSTRUKCI

BAKALARSKA PRACE

KONSTRUKCE ZASTRESENI NASTUPISTE

VYSTUPNI PROTOKOLY
Autor: Hana Kolarova
Vedouci prace: doc. Ing. Michal Jandera, Ph.D.

2021



Datum:

z

05.0

Kartézsky

P (X)Y.2)

Strana: 117
5.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: MO | 1
W\ Zakladni udaje o modelu 1 Z8S5 - Vitr cf+ zleva - 3.2 ZatiZeni na prut 8
Model, Ve sméru Y 1 Obrazek | ZS5 - ZS5: Vitr cf+ zleva, Ve sméru Y 8
/) A1 Model Z8S6 - Vitr cf+ zprava - 3.2 Zatizeni na prut 9
// 1.1 Uzly 1 Obrazek | ZS6 - ZS6: Vitr cf+ zprava, Ve sméru Y 9
1.2 Linie 2 ZS7 - Vitr cf- zleva - 3.2 Zatizeni na prut 9
- 1.3 Materialy 2 Obrazek | ZS7 - ZS7: Vitr cf- zleva, Ve sméru Y 9
> 7> Uzlové podpory 2 Z88 - Vitr cf- zprava - 3.2 Zatizeni na prut 10
- 143 Prurezy 2 Obrazek | ZS8 - ZS8: Vitr cf- zprava, Ve sméru Y 10
\‘517 Pruty 2 |4 Vysledky - zatéZovaci stavy,
/" Zatézovaci stavy a kombinace kombinace zatizeni
g 23I‘\ Zatézovaci stavy 2 4.10 Stihlosti prutd 11
25 > Kombinace zatizeni 2 412 Prarezy - vnitini sily 1
. 2;/2 Kombinace zatizeni - parametry vypoctu 3 Vysledky - kombinace vysledku
/2. Kombinace vysledkut B 4.1 Uzly - podporové sily 13
y 3 \zatizeni 4.2 Uzly - deformace 13
S1 - Stalé - 3.2 Zatizeni na prut 6 4.10 Stihlosti pruta 13
1-ZS1: Stalé, Ve sméru Y 6 4.12 Prufezy - vnitfni sily 14
Z82 - Uzitné - 3.2 Zatizeni na prut 6 Obrazek | vnitfni sily N, KV1: KZ1 nebo do KZ13, Ve sméru Y 16
ZS2 - ZS2: Uzitné, Ve sméru Y 6 Obrazek | vnitini sily V,, KV1: KZ1 nebo do KZ13, Ve sméru Y 16
~ZS3=8nih - 3.2 ZQLLZem’ na prut 7 Obrazek | vnitfni sily My, KV1: KZ1 nebo do KZ13, Ve sméru Y 17
Z83-Z '\Snih, Ve sméru Y 7 Obrazek | Lokalni deformace u,, KV2: KZ14 nebo do KZ16, Ve 17
/ Z84 - Snih Wzgtiieni na prut 7 sméru Y
Ol‘ﬁréz/eK 754 - 7S4: nih”,,, 4vej, Ve sméru Y 8
\\\\\ _ ,/
= ZAKLADNI UDAJE O MODELU
Obecné” . < Nazewmodelu Pultovy vaznik
>~/ / \\Nazey projektu Bakalarska prace
[/ kggp/rhodelu 2D-XZ (ux/uz/gpy)
[ <ladny smér globalni osy Z Nahoru
o\ Klasifika atéZovacich stava a Podle normy: EN 1990
L AN kombinaci) Narodni priloha: CSN - Ceska Republika
—
. S ’
= MODEL
Ve sméru 'Y
-
®1.1UZLY ;
Uzel Vztazny Soufadny Souradnice uzlu \——777,,,,,777§
G Typ uzlu uzel systém X [m] Z [m] \ \ Komentar
1 Standard - Kartézsky 0.000 0.000
2 Standard - Kartézsky 4.000 0.000
4 Standard - Kartézsky -2.745 1.400
12 Standard - Kartézsky -1.583 0.287
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® 2.1 ZATEZOVACI STAVY

Strana: 2117
Projekt: Bakalarska prace Model: Pultovy vaznik oddil: MO | 1
1.2 LINIE
i Délka linie
Typ linie Uzly €. L [m] Komentar
Polylinie 1,2 4.000 X
Oblouk 1,12,4 3.264 Xz
>
Wat. Modul Modul Poissonuv soug. Objem. tiha Soug. tepl. rozt. Soug. spolehlivosti Materidlovy
E [MPa] G [MPa] v [ v [kN/m3] o [1/K] - model
Ocel S 235 | EN 1993-1-1:2005-05
210000.000 ‘ 80769.200 0.300 ‘ 78.50 ‘ 1.20E-05 ‘ 1.00 | Izotropni linearn&
elasticky
Lgpené lamelové dfevo GL28h | EN 1995-1-1:2009-10
|~ 12600.000 780.000 7.077 4.00 5.00E-06 1.25 | Izotropni linearné
elasticky
1,7 UZLOVE PODPORY
qupq/a /" : Ulozeni resp. pruzina [kN/m] [kNm/rad]
“\(:. \ e ”,,w/UzIy g. Osovy systém ux ‘ uz | ov Komentai
O Globalni X,Y,Z ® [ [
2 Globalni X,Y,Z N} = O
L | |
° A
® 1,13 PRUREZY
Prifez | Mater. | It [mrp*’( _ Iy [mm?4] 1, [mm?] Hlavni osy Natodeni Celkové rozméry [mm]
¢. &, <;>,,A/[r?1m,21v \\3 Ay [mm?] A, [mm?] ol o' [7] Sitka b Vyska h
T-obdélnik 240/240~ )
4 \ A~ _276480000.0 L ‘ 0.00 ‘ 0.00 ‘ 240.0 ‘ 240.0
57600 S— 48000.0
5 T-obdélnik 240/520\— -
4 ‘ e ‘ 2812160000.0 ‘ ‘ 0.00 ‘ 0.00 ‘ 240.0 ‘ 520.0
1246000 |~ 104000.0
,//
( (¢ e
®1.17 PRUTY =
Prut Linie _Natécenilprutu Kloub &. Exc. Déleni Délka
é. é. Typ prutu o | B[1 & Pogat. | Konec é. é. L [m]
1 1 Nosnik Uhel \\ ' ]0.00 - - -] X
2 9 Nosnik Uhel - - - - Linearni | XZ

—=

Zatéz. Oznadeni B Vlastni tiha - Soucinitel ve sméru
stav zatéz. stavu Aktivni X Y z
Zs1 Stalé Stalé / & 0.000 -1.000
Z82 Uzitné Uzitna zatiierﬁ\— kategorie H: [m]
stfechy nepfistupné s vyjimkou™
bé&zné udrzby a oprav. =~
ZS3 Snih Snih (H < 1000 m n‘s(\n.) i
Z84 Snih navej Snih (H <1000 m n.m.)—
ZS5 Vitr cf+ zleva Vitr
ZS6 Vitr cf+ zprava Vitr
ZS7 Vitr cf- zleva Vitr
ZS8 Vitr cf- zprava Vitr
m 2.5 KOMBINACE ZATIZENI {
Kombin. Kombinace zatizeni =
zatizeni | NS Oznaceni (3 Soucinitel \ ZatéZovaci stav
KZ1 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 1 1.35 alg |
2 1.05 g
3 1.50
Kz2 1.35ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS5 1 1.35
2 1.05
) 1.50
4 0.90
KZ3 ZS1 +1.5*ZS5 1 1.00
2 1.50 | ZS5 Vit cf+ zleva
Kz4 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS6 1 1.35 | ZS1 \Stz/élé
2 1.05 | ZS2 Zitné
3 1.50 | ZS3 Snih
4 0.90 | ZS6
KZ5 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS7 1 1.35 | ZS1
2 1.05 | ZS2
3 1.50 | ZS3
4 0.90 | ZS7
Kz6 ZS1 +1.5*ZS7 1 1.00 | ZS1 Stalé \
2 1.50 | ZS7 Vitr cf- zleva - \
Kz7 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS8 1 1.35 | Z81 Stalé / )
2 1.05 | ZS2 Uzitné [ /
3 1.50 | ZS3 Snih Vo /
4 0.90 | ZS8 Vitr cf- zprava O\
KZ8 ZS1 +1.5*ZS8 1 1.00 | Zs1 Stalé N
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L ) )

Kombin. Kombinace zatizeni
_zatizeni | NS Oznaceni G Soucinitel Zatézovaci stav
2 1.50 | ZS8 Vitr cf- zprava
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS4 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS4 Snih navéj
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS4 + 0.9*ZS5 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS4 Snih naveéj
4 0.90 | ZS5 Vitr cf+ zleva
1.35*Z81 + 1.05*ZS2 + 1.5*ZS4 + 0.9*ZS6 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS4 Snih navéj
4 0.90 | ZS6 Vitr cf+ zprava
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS4 + 0.9*ZS7 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
8 1.50 | ZS4 Snih navéj
4 0.90 | ZS7 Vitr cf- zleva
j.35*ZS1 4\;\1 .05*ZS2 + 1.5*ZS4 + 0.9*ZS8 1 1.35 | ZS$1 Stalé
NN 2 1.05 | ZS2 Uzitné
/ e P 3 150 | ZS4 Snih navej
) 4 0.90 | ZS8 Vitr cf- zprava
‘ ysp )aﬁqensncka (K22) 1 1.00 | ZS1 Stalé
\ 2 0.75 | ZS2 Uzitné
\ & 1.00 | ZS3 Snih
4 1.00 | ZS5 Vitr cf+ zleva
MSP cﬁarakterlstlcka (KZ7) 1 1.00 | ZS1 Stale
L e 2 0.75 | ZS2 Uzitné
YN/ )\ 3 1.00 | ZS3 Snih
/ \ /| 4 1.00 | ZS8 Vitr cf- zprava
KZ16 SCh | MSP - cha %k/teriStické (KZ6) 1 1.00 | Zs1 Stalé
\ / 2 1.00 | ZS7 Vitr cf- zleva

“Metoda pro feseni systému
nefinearnich algebraickych rovnic
MozZnosti

\
Althovat soucin
]

252
Kombin. //
zatizeni O haéenl’ / / ) Parametry vypoctu
KZ1 | 1.35*ZS1 + 1.05*Z _fry.s*zﬂs,?/ ‘Zpuisob vypodtu ® Analyza podle II. Fadu (P-Delta)
e

: [ Zohlednit ptiznivé tahové uginky
: B Vztadhnout vnitini sily na pretvoreny

: B Materialy (diléi sou€. spolehlivosti yM)
: M Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A)
: E  Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)

®  Picard

systém pro:

[ Normalové sily N

[ Smykové sily Vy a V,
¥ Momenty My, M; a My

KZ2 1.35*ZS1 + 1.05*ZS2 + 1.5"ZS3
+0.9*ZS5

\Toda pro’ feSeni-s stemu
nel eamlch algebralckych:gvnlc

: M Zohlednit pFiznivé tahové uginky
= B Vztahnout vnitfni sily na pfetvofeny
\_  systém pro:

==l

: B Materialy (diléi sou€. spolehlivosti yM)
1 @ Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
. @ Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)

=  Analyza podle Il. fadu (P-Delta)

®  Picard

X Normalové sily N
[ Smykové sily Vya V,
[  Momenty My, M; a My

KZ3 ZS1 +1.5"ZS5

Zpusob vypoctu (
Metoda pro feseni systemu,
nelinearnich algebraickych rovnic
Moznosti

Aktivovat soucinitele tuhosti:

: [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
1 B Pruty(fakic

Analyza podle Il. fadu (P-Delta)
Picard

M/ Zohlednlt pfiznivé tahové Ucinky
)/ ahnout vnittni sily na pretvoreny
ystém pro:

' Normalové sily N

] Srﬁ\(kove sily Vya V,

ik Moménty My, Mz a My

Materialy (dllm soug. spolehlivosti yM)

pro GJ, Ely, El, EA, GA,, GA,)

Kz4 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3
+0.9*ZS6

Zpusob vypoctu

Metoda pro feSeni systému
nelinearnich algebraickych rovnic
Moznosti

;&\ Zohledmt pfizni yéta vé ucinky
b Vztéhnoutvmtrm sﬂyma fetvoreny

Ahalyzabodle“\mdu (P Delta)

systé

Aktivovat soucinitele tuhosti:

Aktivovat soucinitele tuhosti: B

B

: #  Pruty (faktor pro GJ, Ely, El,, EA, GAM GA;)

KZ5 1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoétu : @ Analyza podlel. fadu (P-Delta) —— \
+0.9°2S7 N\

Metoda pro feSeni systému ®  Picard o
nelinearnich algebraickych rovnic
Moznosti : E Zohlednit ph’znivé ta

: B Vztadhnout vnitini sily n

: B Materialy (dilci souc spolehllvostlyl\)b)

systém pro:

[ Normalové sily N [/
¥ Smykové sily Vya V, [— )
[  Momenty M, M aMr ‘\\ \/
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Kombin.

[ e . ¥ .
Zatizeni Oznaceni

\\® 2.5.2 KOMBINACE ZATIZENI - PARAMETRY VYPOCTU

Parametw vypoctu

. @ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: E  Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)

Z81 +1.5"Z87

Zpusob vypoctu

Metoda pro feseni systému
nelinearnich algebraickych rovnic
Moznosti

: ® Analyza podle Il. fadu (P-Delta)
: ®  Picard

: B Zohlednit pfiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
X Smykové sily Vya V,
@ Momenty My, M; a My

\ Aktivovat soucinitele tuhosti: : B Materidly (diléi sou¢. spolehlivosti yM)
> : [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
7 : M Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)
+0.9*ZS8
- Metoda pro feSeni systému ®  Picard
nelinearnich algebraickych rovnic
MozZnosti : @ Zohlednit ptiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
[ Smykové sily Vya V,
@ Momenty My, M; a My
Aktivovat soucinitele tuhosti: : B Materidly (diléi sou¢. spolehlivosti yM)
: B Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: @ Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)
Zpusob vypoctu : ® Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
Moznosti : M Zohlednit pFiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
X Normalové sily N
[ Smykové sily Vya V,
— Momenty My, M; a My
Xkﬁ\'/ovéﬁsouéinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
e 1 B Prafezy (souginitel pro J, ly, I, A, A, A)
\ : M Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
Zpusob vypodtu : ®  Analyza podle Il. fadu (P-Delta)
/ Metoda pro feseni systému ®  Picard
i\ ( nelynea/rmchalgebralckych rovnic
. Mozn?stl \ \ : [ Zohlednit pfiznivé tahové uginky
: E  Vztahnout vnitfni sily na pfetvofeny

systém pro:

' Normalové sily N

[ Smykové sily Vya V,

@ Momenty My, M; a My

Materialy (dilci sou¢. spolehlivosti yM)

Pruty (faktor pro GJ, El,, El;, EA, GA,, GA;)

KZ10 | 1.35"ZS1 +1.05*ZS2 + 1.5*ZS4
+0.9*ZS5

Zpi ok{vypoctu /

Metoda ﬁw resenl systému
nelinearnich a1gebra|ckych rﬁvnlc ~
Moznosti \ 4

|
: B Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
B
®  Analyza podle Il. fadu (P-Delta)
Picard

Zohlednit pfiznivé tahové Ucinky
Vztahnout vnitfni sily na pfetvoreny
systém pro:

[ Normalové sily N

[ Smykové sily VyaV,

& Momenty My, M; a My

: B Materialy (diléi sou¢. spolehlivosti yM)

: B Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A)

: M\ Pruty (faktor pro GJ, Ely, El,, EA, GA, GA;)

KZ11 1.35ZS1 + 1.05*ZS2 + 1.5"ZS84
+0.9*ZS6

Zpusob vypoctu
Metoda pro feseni systému

nelinearnich algebraickych rovnic
MozZnosti

Aktivovat soucinitele tuhosti:

1 @ ylyza podle II. fadu (P-Delta)
/

,/ P%ard

./ Zohledmt pfiznivé tahové ucinky
// Z{athlN\antml sily na pretvofeny
—systém pro

[ Normalové sily N

= §myT( ilyVyaV,

& MW@"W%" aMyr
c® /Ma rlaINqu soug. spolehlivosti yM)
B/ Prurezy so\ucwy/tel proJ ly, 1z, A, Ay, A;)
: le\ Pnuty (faktorgro GJ Ely, El, EA, GA, GA;)

KZ12 1.35ZS1 + 1.05*ZS2 + 1.5"ZS84
+0.9*287

Zpusob vypoctu

Metoda pro feseni systému
nelinearnich algebraickych rovnic
MozZnosti

. @ \\Anvza podleWaWelta)
S e

|Lpﬁzn|y,e/fahove uc@ky
Vztahnout vi /manl sily na pretvo y
systém pro; <
veé sily N

[ Smykové sily Vy a V,

1 Momenty My, M;aMy—

\

Aktivovat soucinitele tuhosti: : B Materialy (dilci s@ug,spolehllvostl M)\
: B Prifezy (soutinitehpro J, Iy, Iz, A, Ay, LA
B Ely, El, EA, GAy, GAz)
KZ13 1.35*Z81 + 1.05*ZS2 + 1.5*ZS4 Zpusob vypoctu : @ Analyza podle Il. radl\(R Deltg) //’ N
+0.9*ZS8 AN
Metoda pro feseni systému ®  Picard Va4
nelinearnich algebraickych rovnic 5’
Moznosti : M Zohlednit pfiznivé tahové ucnhky
B

Vztahnout vnitini sily na pretvgrengk
systém pro:

—
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| Kombin.

[ e . ¥ .
Zatizeni Oznadeni

Parametry vypoctu

9 Normaloveé sily N
X Smykové sily Vya V,
@ Momenty My, M; a My

— Aktivovat soucinitele tuhosti: 1 B Materialy (diléi souc. spolehlivosti yM)
: [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
. M Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
%14 MSP - charakteristicka (KZ2) Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)
) Metoda pro fesSeni systému ®  Picard
nelinearnich algebraickych rovnic
Moznosti : [ Zohlednit ptiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
Normalové sily N
[  Smykove sily Vy a V,
¥ Momenty My, M, a My
Aktivovat soucinitele tuhosti: : B Materialy (diléi souc. spolehlivosti yM)
: B Prlfezy (soucinitel pro J, Iy, Iz, A, Ay, A)
: E  Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)
ZpUsob vypoctu : ® Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
MoZnosti : M Zohlednit pfiznivé tahové uginky
. M Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
X Smykové sily Vy a V,
@  Momenty My, M; a My
Aktivovat soucinitele tuhosti: 1 B Materialy (diléi souc. spolehlivosti yM)
: [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: M Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
KZ16 MSP - charakteristicka (KZ6) Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)
/,/ ’ Metoda pro feseni systému ®  Picard
Ny nelinearnich algebraickych rovnic
g Moznosti : [ Zohlednit ptiznivé tahové uginky
\1 ( : B Vztahnout vnitini sily na pretvoreny
ANY . systém pro:
e [ Normalové sily N
) [ Smykove sily Vy a V,
’ /g [ Momenty My, M, a My
Aktivovat soucinitele tuhosti: : B Materialy (diléi souc. spolehlivosti yM)
: B Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A)
: @ Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA,)
N
’ //
m 2.7 KOMBINACE VYSL S
Kombin.
vysledku Oznaceni — Zatézovani
KV1 KZ1cnebo do KZ13"
Kv2

KZ14\nebo do K716/
N /da F1e
/
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¥ 3.2 ZATIZENI NA PRUT ZS1: Stalé
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty 1,2 Sila Konstant. L | Skuteénad. p | -0.500 |  kN/m
= 751: STALE
Ve sméru 'Y

> >

% 3.2 ZATIZENI NA PRUT J

ZS2: Uzitné

Vztazeno Na prutech ~Zatizerit Zatizeni Vztazna Parametry zatizeni
¢ na ¢ typ prubeb\ smeér délka Symbol | Hodnota | Jednotka
1 Pruty 1,2 S| stant. L | Skutednad. p | -1.500 |  kN/m
= 752: UZITNE /\
752 : Usitné \g Ve sméru Y
Zatizeni [kKN/m] :
1.500

im

1:51

N
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Datum:

Zs4
Snih naveéj

05.05.2021

/ \

Strana: 7nm7
Projekt: Bakalarska prace Model: Pultovy vaznik oddil: ZA|1
\-3.2 ZATIZENI NA PRUT ZS3: Snih
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni Na celou
na ©, typ prabéh smeér délka Symbol , Hodnota | Jednotk délku
Pruty 1 Sila Konstant. zP Délka p -6.200 | kN/m O
pramétu
Pruty 2 Sila Konstant. ZP Délka p -6.200 | kN/m 0
pramétu
Pruty 1 Sila Lichobézn. P Délka p1 -9.280 | kN/m O
prumétu
P2 0.000 | kN/m
A 0.000 m
B 4.000 m
Pruty 2 Sila Lichobé&zn. zP Délka p1 -9.280 | kN/m =
pramétu
p2 0.000 | kN/m
/ >
Ve sméru 'Y
/ ) -~.H_H
z > : : .
- / E 77777‘ h 4 s
i 6.200 i
r X r
:
|
*
1m
M 1:50
m 3.2 ZATIZENI NA PRUT ) ‘ ZS4: Snih navéj
Vztazeno Na prutech Zatizeni \ Zatizeni }aﬁienl‘ Vztazna Parametry zatizeni
© na @, typ & smer délka Symbol Hodnota Jednotka
1 Pruty 12 Sila Kon${ant./ ZP Délka p 6200 | kN/m
N - primétu
2 Pruty 1 Sila Lichobé&zn.~ ZP Délka p1 -1.005 kN/m
)\ pramétu
/ k p2 -4.020 kN/m
e A 0.000 m
/ B 4.000 m
3 Pruty 2 Sila Lichobézn. ZI/ Déﬂl;«éx P1 -1.005 kN/m
Umett
— 0.000 kN/m
i 0.000 m
1.000 m

T RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku
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Datum:

ZS5
Vitr cf+ zleva

05.05.2021

M)
/

Strana: 8/17
Projekt: Bakalarska prace Model: Pultovy vaznik oddil: ZA|1
m 754: SNIH NAVEJ
ZS4 : Snih navéj Ve sméru'Y
| Zatizeni [kN/m]
6.200

4.020

m 3.2 ZATIZENI NA PRUT ZS5: Vitr cf+ zleva
Vztazeno Na prutec Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
©, na ©, typ, prub&h smér délka Symbol | Hodnota | Jednotka
1 Pruty 2 \3 Sila Osamélé z Skute¢na d. P ‘ 3.370 kN
A 1.065 m
m 7S85: VITR CF+ ZLEVA
ZS5 : Vitr cf+ zleva Ve sméru’Y
Zatizeni [kN]
3.370

RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku
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Datum:

zs7
Vitr cf- zleva

05.05.2021

@

Strana: M7
Projekt: Bakalarska prace Model: Pultovy vaznik oddil: ZA|1
m 3.2 ZATIZENI NA PRUT ZS6: Vitr cf+ zprava
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty 1 Sila Osamélé z Skute¢na d. P 3.370 kN
A 2.310 m
zZ786: VITR CF+ ZPRAVA
: Vitr cf+ zprava Ve sméru'Y
Zatizeni [kN]
3.370

Tm

M 1:50

® 3.2 ZATIZENi NA PRUT

)%

ZS7: Vitr cf- zleva

Z8S7 : Vitr cf- Zleva
Zatizeni [kN]

&

9.580

Vztazeno Na prutech Zatizeni atizeni Zatizeni Vztazna Parametry zatizeni
& na & &;/ : smér délka Symbol | Hodnota | Jednotka
1 Pruty 2 Sil. Osamélé z Skute¢na d. P -9.580 kN
é\( N ‘ A ‘ 1.055 ‘ m
® 7S7: VITR CF- ZLEVA %
Ve sméru'Y

M1

N
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Strana: 10/17
Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: ZA|1
m 3.2 ZATIZENI NA PRUT ZS8: Vitr cf- zprava
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
b na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty 1 Sila Osamélé z Skute¢na d. P -9.580 kN
A 2.310 m
zZ788: VITR CF- ZPRAVA
: Vitr cf- zprava Ve sméru 'Y

Zatizeni [kN]

A
0,

Tm

T RFEM Student 5.25.01 - Obecné 3D konstrukce metodou koneénych prvku I www.dlubal.cz



Datum:

=410

05.05.2021 | Projekt:

Model: Pultovy vaznik

Strana: 1117
Oddil: VY |1

STIHLOSTI PRUTU
) [ \

Soucinitele vzpérné délky [-]

| | Profez - Koery Kz
5 - Tlobdelnik 240/520 1.000
5 - 3 T-obdélnik 240/520 - 1.000
T-obdélnik 240/240
/
» 4.12 PRUREZY < VNITRNI SILY
Prut /1 Uzel Sily [kN] Momenty
" { / " yd
. Zé(KZ | ‘ M, [kNm]
Priifez &. 5:T-obdéinik 240/520
1 Zs1 s 0.00 -4.06
/2 0.00 0.00
zs2 1 -7.39
2 0.00
zS3 -35.01
-35.01
0.00
2 0.00
zs4 1 | 2353
{ -23.53
0.00
2 0.00
zs5 1 -3.45
2 0.00
Zs6 1 0.00
3.29
/ 3.29
2 > 0.00
zs7 1 B\ 9.80
2 Ny 0.00
zs8 1 >
>
>
>
Kz1 1 >
>
>
>
Kz2 1 >
>
>
2 >
Kz3 1 >
2 >
Kz4 1 >
B>
>
>
>
2 >
Kz5 1 >
>
>
2 >
Kz6 1 >
2 >
Kz7 1 >
>
>
>
>
2 >
Kz8 1 >
>
>
2 >
Kz9 1 >
>
>
2 >
Kz10 1 >
B>
>
2 >
KZ11 1 >
>
>
>
>
2 >
Kz12 1 >
>
>
2 >
Kz13 1 >
>
>
>
>
2 >
Kz14 1 >
>
> \
2 > \
Kz15 1 > ]
> J
> /
B>
>

1
i

RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: VY [ 1
o/ ) v .
® 4,12 PRUREZY - VNITRNI SILY
: [ Uzel Misto Sily [kN] Momenty
ZSIKZ| x [m] N v, M, [kNm]
( Kz15 | 4.000 |> -0.00 -6.14 0.00
Kz16 | 0.000 |> 0.00 0.56 5.75
\ ) ) 4.000 |> 0.00 -3.43 0.00
N Prifez T T-obdélnik 240/520 - T-obdélnik 240/240
2 ~|zs1 “ 0.000 > 0.30 2.82 -4.06
o 1.631 > -0.60 1.15 -0.80
1.631 > -0.60 1.15 -0.80
3.262 |> -0.02 0.00
782/ 0.000 [> 4.89 -7.39
\ 1631 > 217 -1.55
1.631 |> 217 -1.55
3.262 |> -0.04 0.00
7S3 0,000 |> 29.72 -35.01
> 29.72 -35.01
> 8.40 -5.07
631 > 8.40 -5.07
3.262- > -0.09 0.00
Zs4 0.000-1>\ 17.50 2353
~0.000 [> \ -23.53
‘ > -9.45
[ .007 |>/ -9.45
12 L -4.18
X -4.18
4 “3.26 0.00
zs5 1 )0 -3.45
1,054 -0.00
054/|> / 0.00
12 1630 |>/ 0.00
1.631 > 0.00
4 3.262 [\
Zs6 1 0.000\p>
12 1.631 >~
1.631 |>
4 3.262 |>
zs7 1 0.000 [>
1.054 |>
1.054 |>
12 1.631 >
1.631 |>
4 3.262 |>
ZS8 1 0.000 |>
12 1.631 >
1.631 >
4 3.262 |>
KZ1 1 0.000 |>
0.000 |>
12 1.631 >
1.631 |>
4 3.262 >
Kz2 1 0.000 |>
0.000 |>
1.054 >
1.054 |>
12 1.631 >
1.631 >
4 3.262 >
Kz3 1 0.000 [>
1.054 >
1.054 |>
12 1.631 >
1.631 >
4 3.262 >
Kz4 1 0.000 |>
0.000 |>
12 1.631 >
1.631 |>
4 3.262 >
KZ5 1 0.000 |>
0.000 [>
1.054 |>
1.054 |>
12 1.631 >
1.631 >
4 3.262 |>
Kz6 1 0.000 [>
1.054 >
1.054 |>
12 1.631 >
1.631 |>
4 3.262 > ! J
Kz7 1 0.000 [> 5.69 53.50
0.000 |> 5.69 53.50 -65.83
12 1.631 > -8.46 16.47 -10.35
1.631 > -8.46 16.47 -10.35
4 3.262 > -0.15 -0.19 0.00
Kz8 1 0.000 |> 0.30 2.82 -4.06
12 1.631 > -0.60 1.15 -0.80
1631 > -0.60 1.15 -0.80
4 3.262 > -0.01 -0.02 0.00
KZ9 1 0.000 |> 3.77 35.18 -48.57
0.000 |> 3.77 35.18 -48.57
1.007 |> -5.37 21.59 -19.95
1.007 > -5.37 21.59 -19.95
12 1631 > -6.91 13.42 -9.01
1.631 > -6.91 13.42 -9.01 \
4 3.262 |> -0.14 -0.18 0.00 \
KZ10 1 0.000 |> 4.99 37.97 -51.67 |
0.000 |> 4.99 37.97 -51.67
1.007 > -5.19 24.61 -20.09
1.007 |> -5.19 24.61 -20.09

I
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: VY [ 1
ol \ Y
= 4.12 PRUREZY - VNITRNI SILY
[ Uzel Misto Sily [kN] Momenty
Z/Kz | ¢ x[m] N v, M, [KNm]

1.054 > -5.39 23.99 -18.96

1.054 > -5.40 20.95 -18.96

1.631 > -6.91 13.42 -9.01

1.631 |> -6.91 13.42 -9.01

3.262 > -0.14 -0.18 0.00

0.000 > 3.77 35.18 -48.57

0.000 |> 3.77 35.18 -48.57

1.007 > -5.37 21.59 -19.95

1.007 > -5.37 21.59 -19.95

> -6.92 13.42 -9.01

> 13.42 -9.01

> -0.18 0.00

> 27.23 -39.74

> 27.23 -39.74

> 12.99 -19.53

> 12.99 -19.53

> 12.36 -18.95

i 20.98 -18.95

>\ 13.41 -9.00

> 13.41 -9.00

>/ -0.18 0.00

1> 35.18 -48.57

-48.57

-19.95

-19.95

-9.01

m 4.1 UZLY - PODPOROVE SILY

VVVVVVVVVVVVVVVYVVVVV

Kombinace vysledku

Uzel Podporové sily [kN]
¢. KV Px Pz
1 KV1 Max 4.19 11.59 0.00
Min -1.48 -116.72 0.00
KVv2 Max 2.80 5.78 0.00
Min -0.98 -80.52 0.00 | \
2 KV1 Max 0.00 7.31 ~0.00~{_
Min 0.00 -23.56
Kv2 Max 0.00 0.00
Min 0.00 -10.81
m 4.2 UZLY - DEFORMACE Kombinace vysledku
Uzel Posuny [mm] Pootoceni
& KV ux uz ov[]
1 KV1 Max 0.00 0.00 0.0
Min 0.00 0.00 -0.1
Kv2 Max 0.00 0.00 0.0
Min 0.00 0.00 -0.1
2 KV1 Max 0.00 0.00 0.0
Min 0.00 0.00 0.0
Kv2 Max 0.00 0.00 0.0
Min 0.00 0.00 0.0
4 KV1 Max 1.08 2.31 0.0
Min -6.94 -12.08 -0.3
Kv2 Max 0.57 1.28 0.0
Min -4.89 -8.55 -0.2
12 KV1 Max 0.25 1.45 0.0
Min -1.28 -6.19 -0.3
KV2 Max 0.14 0.83 0.0
Min -0.91 -4.40 -0.2
Min 1.08 2.31 0.0
Min -6.94 -12.08 -0.3
= 4,10 STIHLOSTI PRUTU
Prut Délka Soucinitele vzpérné délky [-] Stihlost [-]
¢. Prirez L [m] Ker,y | K crz Ay ‘
1 5 - T-obdélnik 240/520 4.000 1.000 1.000 26.65
2 5 - 3: T-obdélnik 240/520 - 3.264 1.000 1.000 4712
T-obdélnik 240/240

T RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: VY [ 1

e >
® 4.12 PRUREZY - VNITRNI SILY Kombinace vysledku
‘ | Uz“‘el“ Misto Sily [kN] Momenty Prislusejici
KV | g x [m] ‘ N ‘ va M, [kNm] zat. stavy
PPriifez &. 5/ T<0bdélnik 240/520
Kvi| | 1 0000 | MaxN [> -3.06 | -4.06 Kz 8
Lewy | MinN > 60.24 | -68.93 KZ 2
B > 60.75 | -65.82 KZ 4
> -3.06 | -4.06 Kz 8
> -0.66 | 10.65 KZ 6
> 60.24 | -68.93 KZ 2
> -3.06 | -4.06 KZ 8
> 60.24 | -68.93 KZ 2
> 60.74 | -65.82 Kz 4
> -3.06 | -4.06 Kz 8
> -0.66 | 10.65 KZ 6
> 60.24 | -68.93 KZ 2
> -5.37 | -13.79 Kz 8
> 4.71 | 0.52 Kz 7
N 9.64 | 11.89 KZ 4
-5.37 | -13.79 KZ 8
5.68 | 14.65 KZ 12
-5.37 | -13.79 Kz 8
9.00 | -13.79 KZ 8
1334 | 0.52 KZ7
13.34 | 0.52 Kz 7
-2.97 | 6.45 Kz 6
5.68 | 14.65 KZ 12
9.00 | -13.79 Kz 8
-23.56 | 0.00 KZ 12
0.00 | 0.00
7.31 | -0.00 Kz 8
-23.56 | 0.00 KZ 12
-23.56 | 0.00 KZ 12

KZ 8
KZ 12
KZ 8
KZ 12
Min M,
Kv2 1 0.000 Max N KZ 16
Levy Min N KZ 14
Max V. KZ 14
Min V,
Max My KZ 16
Min M, KZ 14
0.000 Max N KZ 16
Pravy Min N KZ 14
Max V, KZ 14
Max My KZ 16
Min M, KZ 14
2.310 Max N KZ 16
Levy Min N KZ 15
Max V,
Min V,
Max M,
Min M, \KZ 15
2.310 Max N KZ 16
Pravy Min N VKzZ 15

4.000 Max N
Levy Min N

Max My

Min M,

2 4.000 Max N
Pravy Min N

=

=1

<

N
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV}V;/

Min M,
Prafez ¢.5 - 3 : T-obdéInik 240/520 - T-obdélnik 240/240

2 KV1 1 0.000 MaxN [> 6.90 56.29 | -68.93
Levy MinN > -5.44 -10.44 | 10.65
MaxV, [> 6.90 56.29 | -68.93

MinV, | -5.44 -10.44 | 10.65

Max M, > -5.44 -10.44 | 10.65
Min My > 6.90 56.29 | -68.93
0.000 MaxN [> 6.90 56.29 | -68.93

Pravy MinN > -5.44 -10.44 | 10.65
MaxV, > 6.90 56.29 | -68.93

MinV, > -5.44 -10.44 | 10.65

Max M, [> -5.44 -10.44 | 10.65
Min M, > 6.90 56.29 | -68.93

1.007 MaxN [> 0.00 0.00 | 0.00
Levy MinN > -7.69 20.48 | -24.05
MaxV, [> -7.01 32.10 | -24.61

MinV, | -1.21 -12.53 | -1.04

Max M, [> 0.00 0.00 | 0.00
Min M, |> -7.01 32.10 | -24.61

1.007 MaxN [> 0.00 0.00 | 0.00
Pravy MinN > -7.69 20.48 | -24.05
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: VY [ 1
® 4.12 PRUREZY - VNITRNI SILY Kombinace vysledku
Prut_, [ el Misto Sily [kN] Momenty Prislusejici
& ’/ I‘;(V \‘ x [m] N V, My [kNm] zat. stavy
: 7\\\2:‘ KV1 “‘ > -7.01 32.10 | -24.61 KZ 2
\ \ | > -12.53 | -1.05 KZ 6
A\ / > 0.00 | 0.00
No—" > 32.10 | -24.61 KZ 2
> 0.00 | 0.00
> 19.44 | -23.12 KZ 5
e > 31.07 | -23.13 KZ 2
/ > -12.59 | -1.64 KZ 6
{ > 0.00 | 0.00
o > 28.04 | -23.13 Kz 7
> 0.00 | 0.00
> 28.06 | -23.12 KZ 5
> 28.06 | -23.12 KZ 5
> 0.00 | 0.00
> 0.00 | 0.00
> 28.04 | -23.13 Kz7
0.00 | 0.00
16.46 | -10.34 KZ 5
) 16.47 | -10.35 Kz7
| 0.00 | 0.00
\ 0.00 | 0.00
16.47 | -10.35 KzZ7
0.00 | 0.00
16.46 | -10.34 KZ 5
16.47 | -10.35 Kz7
0.00 | 0.00
0.00 | 0.00
16.47 | -10.35 KzZ7
4 0.00 | 0.00
) -0.19 | 0.00 Kz 7
== Kz 5
Max M, >
Min My\ >
KV2 1 0.000 MaxN“ [> KZ 14
Levy MinN \j>- KZ 16
Max V, KZ 14
MinV, |> \
Max My >
MinM, >/
0.000 MaxN  [>
Pravy Min N >
MaxV, |>
MinV, [>
Max M, |>
MinM, |>
1.054 MaxN |>
Levy MinN >
MaxV, |>
MinV, |>
Max My >
Min M, |
1.054 MaxN  [>
Pravy MinN >
MaxV, |>
MinV, |>
Max My >
MinM, |>
12 1.631 MaxN |>
Min N >
MaxV, |>
MinV, >
Max My >
MinMy |>
1.631 MaxN [|>
MinN >
MaxV, |>
MinV, |>
Max My |>
MinM, |>
4 3.262 MaxN  [>
Min N > . b I
MaxV, [|> 0.00 0.00 | 0.00
MinV, |> -0.10 -0.13 | 0.00
Max M, > 0.00 0.00 | 0.00
MinM, |> 0.00 0.00 | 0.00
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: VY [ 1

/s VNITRNISILY N

KV1: K71 nebo do KZ13 | | Ve sméru Y
Vpittpi sily N || /
ombinace vys‘ledk‘p: Ma;/ min. hodnoty

\\ | ‘

0.02

Max N: 6.90, Min N: -8.47 [kN] 7\ ™ M 1:50

L VNITRNI SILY V,

KV1 : KZ1 nebo do KZ13 Ve sméru 'Y
Vnittni sily V-z

Kombinace vysledku: Max. a min. hodnoty

-12.59 1044 -3.06

Max V-z: 60.75, Min V-z: -23.56 [kN] \ﬁ’;MﬂI:SO

-
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pultovy vaznik oddil: VY [ 1

—
( s VNITRNI SILY M,

1 nebp do‘ KZ13 \ “L} Ve sméru’Y
/

é'vﬂ/ ily M-y| \ P
blnace vyéledku Ma)}//e( min. hodnoty

\ \

\\t\ — {//

\ 1065 10.65 - 15.45
S
P /\

\
S
) > D M 1:50

— |
Max M-y: 15.45, Min M-y: -68.93 [kNm] /
KV2 : KZ14 nebo do KZ16

Lokalni deformace u-z
Kombinace vysledku: Max. hodnoty

— ey
\/”/,’ / L\\\ Ve sméru Y
B AN

8.80

N

z 0.35

Max u-z: 8.80, Min u-z: 0.00 [mm]

-
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Datum: 05.05.2021

Projekt:

Bakalarska prace

f s OBSAH

B

Kartézsky

. P (XY.2)

Model:

Strana: 1/18

Praviak P1 + Sloup S1 oddil: MO | 2

Zakladni udaje o modelu
Model, Proti sméru osy X
Model
Uzly
Linie
Materialy
Uzlové podpory
Prurezy
Klouby na koncich prutu
Pruty
Zatézovaci stavy a kombinace
Zatézovaci stavy
Kombinace zatizeni
Kombinace zatizeni - parametry vypoctu
Kombinace vysledku
tizeni
S1-2S1 - 3.1 Zatizeni na uzel - po
komponentech - souradny systém

o

NMDNNONNDNN =

WW NN

INEN

[SES

Obrazek
Obrazek
4

4.12

4.12
Obrazek

Obrazek

Obrazek
Obrazek

Obrazek
Obrazek

Obrazek

uzel - po komponentech - soufadny systém

Z8S3 - ZS3: Podélny vitr + tfeni, Proti sméru 5
osy X
Z84 - Imperfekce - 3.14 Imperfekce 5
ZS4 - ZS4: Imperfekce, Proti sméru osy Y 5
Vysledky - zatéZzovaci stavy,
kombinace zatizeni
Prurezy - vnitni sily 6
Vysledky - kombinace vysledkt
Prurezy - vnitrni sily 7
vnitfni sily My, KV1: KZ1 nebo KZ2, Proti sméru osy 15
X
vnitini sily M, KV1: KZ1 nebo KZ2, Proti sméru osy 16
X
vnitfni sily Vy, KV1: KZ1 nebo KZ2, Izometrie 16
vnitini sily V,, KV1: KZ1 nebo KZ2, Proti sméru osy 17
X
vnitfni sily N, KV1: KZ1 nebo KZ2, Izometrie 17
Globalni deformace uz, KV2: KZ3 nebo KZ4, Proti 18
sméru osy X
Globalni deformace uy, KV2: KZ3 nebo KZ4, Proti 18
smeéru osy X

Pravlak P1 + Sloup S1

Bakalarska prace

3D

Doltl

Podle normy: EN 1990

Narodni pfiloha: CSN - Ceska Republika

/o
A

Proti sméru osy X

Z
243 m
]
®1.1UZLY
Uzel Vztazny Soufadny Soufadnice uzlu
© Typ uzlu uzel systém X [m] I Y [m] I 4 Komentar
1 Standard - Kartézsky 0.000 0.000 000
2 Standard - Kartézsky 0.000 0.000 -4.01
3 Standard - Kartézsky 0.000 -8.000 0.000
4 Standard - Kartézsky 0.000 -8.000 -4.000
5 Standard - Kartézsky 0.000 -4.000 -4.000
6 Standard - Kartézsky 0.000 -2.000 -4.000
7 Standard - Kartézsky 0.000 -6.000 -4.000
8 Standard - Kartézsky 0.000 -16.000 0.000
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m11UZLY
Vztazny Souradny Souradnice uzlu
Typ uzlu uzel systém X [m] ) Y [m] ) Z [m] Komentar
Standard - Kartézsky 0.000 -16.000 -4.000
Standard - Kartézsky 0.000 -12.000 -4.000
Standard - Kartézsky 0.000 -10.000 -4.000
L Standard - Kartézsky 0.000 -14.000 -4.000
-ssz LINIE
_Linie Délka linie
1 & Typ linie Uzly &. L [m] Komentar
“\Polylinie 1,2 4.000 z
olylinie 3,4 4.000 zZ
_Polylinie 2,4 8.000 Y
" Polylinie 8,9 4.000 z
Polylinie 4,9 8.000 Y
® 1.3 MATERIALY -
Wul / Modul Poissontv souc. Objem. tiha Souc. tepl. rozt. Souc. spolehlivosti Materialovy
E [MPa] G [MPa] v v [kN/m?] a [1/K] ] model
I qulé 235 | EN-1993-1-1:2005-05
g 21/0000.0061“ 80769.200 ‘ 0.300 78.50 1.20E-05 1.00 | Izotropni
/S \ linearné elasticky
m17U
Podpora Sloup Podepreni resp. vetknuti
© N Osovy systém vZ Ux U Uz | x| ey ¢z
1 Globalni X,Y,Z 5] ® | ® | ® | ® | ®
// /‘
o v
® 1.13 PRUREZY , -
Prifez | Mater. lrfmmé] | C [mm?’f e \\\\\ I, [mm4] Hlavni osy Natog&eni Celkové rozméry [mm]
& g. A[mm?] \"%{mrﬁé] ‘ ) o [7] o' ] Sitkab | Vyskah
1 RO 219.1x12.5 | EN 10219-2:2006, ( |
2 86890000.0 | 434500000 0.00 ‘ 0.00 ‘ 219.1 ‘ 219.1
8110.0 N
2 IPE 500 | Ferona - DIN 1025-5:1994
2 897000.0 482000000.0 | 0.00 0.00 200.0 500.0
11600.0
‘;/ / M
® 1.14 KLOUBY NA KONCICH PRUTU PN
Kloub Vztazny Normalovy/smykovy kloub/resp. pruzind[M_{—Momentovy-kloub resp. pruzina[MNm/rad]
&. systém Uy u N\ G )\ ox @y ‘ 0z Komentar
1 Lokalni x,y,z =] [ - 7)o ] | =]
2 Lokalni x,y,z O (] O %] \ =
" 1.17 PRUTY ya
Prut Linie Natoceni prutu Prurez //KIQ}(b G Exc. Déleni Délka
© ¢ Typ prutu typ . Bl Pocat. | Konec P,o"(:é;/ | Koneg © (g L [m]
1 1 Nosnik Uhel 0.00 1 1 / 1 N - 4.000 z
2 2 Nosnik L:Jhel 0.00 1 1 ) - 4.000 z
8] 3 Nosnik Uhel 0.00 2 2 - 8.000 | Y
4 4 Nosnik Uhel 0.00 1 1 - 4.000 | Z
5 5 Nosnik Uhel 0.00 2 2 - 8.000 Y
m 2.1 ZATEZOVACI STAVY L "/ .
Zatéz. Oznageni EN 1990 | €SN NN VIg\stnl’Tl’ha -/Soﬁé&nitel ve sméru
stav zatéz. stavu Kategorie ucinku Aktivii—— X~ Y I 4
Z381 ZS1 Stalé/uzitné = ~0.000 | 0.000 0.000
ZS2 zS2 Stalé/uzitné i ~ 07000 \_/0.000 0.000
ZS3 Podélny vitr + tfeni Vitr 0 g
Z84 Imperfekce Imperfekce (m]
m 2.5 KOMBINACE ZATIZENI
Kombin. Kombinace zatiZeni
zatizeni | NS | Oznadeni €. | Souginitel |
KZ1 ZS1 +1.5*ZS3 + ZS4 1 1.00 | ZS1 ZS81 o , \
2 1.50 | ZS3 Podélny vitr + tfeni \
3 1.00 | zS4 Imperfekce |
Kz2 ZS2 + 1.5*ZS3 + ZS4 1 1.00 | ZS2 Z82 ‘
2 1.50 | ZS3 Podélny vitr + tfeni \
3 1.00 | ZS4 Imperfekce \
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Kombin. Kombinace zatizeni
) | zatizeni | NS ! Oznaceni G Souginitel | Zatézovaci stav
/// KZ3 S Ch | MSP - charakteristicka 1 1.00 | ZS1 Z31
- 2 1.00 | ZS3 Podélny vitr + tfeni
3 1.00 | ZS4 Imperfekce
S Ch | MSP - charakteristicka 1 1.00 | ZS2 Z82
2 1.00 | ZS3 Podélny vitr + tfeni
3 1.00 | ZS4 Imperfekce
}é.5>.2 KOMBINACE ZATIZENI - PARAMETRY VYPOCTU
~ [ ombin. |
~ | zatizeni \ Oznaceni Parametry vypoctu
yﬂ ;%1 +1.5*ZS3 + ZS4 Zpusob vypoctu : @ Analyza podle Il. fadu (P-Delta)
y - - Metoda pro feseni systému : ® Picard
e nelinearnich algebraickych rovnic
/ L N MozZnosti : M Zohlednit pFiznivé tahové uginky
¢ / _— Q\ )\ : B Vztahnout vnitini sily na pretvoreny
g - \\ systém pro:
7, )L B Normalové sily N
[/ / X Smykové sily Vya V,
\ / / 1 Momenty My, M, a My
\\ e Aktivovat soucinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
T - : M Prafezy (soucinitel pro J, ly, I, A, Ay, A;)
7 T N : [ Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)
Kz2 [ZS2+1.5*2S3%xZS4\ \ Zpusob vypoctu : ® Analyza podle Il. fadu (P-Delta)
’/ ,/ \ ;‘ \ Metoda pro feSeni systému ®  Picard
‘ ( AN nelinearnich algebraickych rovnic
\ Moznosti : [ Zohlednit ptiznivé tahové uginky
: B Vztadhnout vnitini sily na pretvoreny
systém pro:
' Normalové sily N
[ Smykové sily Vya V,
& Momenty My, M; a My
Aktivovat soucinitele tuhosti: : B Materialy (diléi sou¢. spolehlivosti yM)
: @ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
N — : [©  Pruty (faktor pro GJ, Ely, El,, EA, GA), GA;)
KZ3 'Zpl‘]spb'vypoétu : ® Analyza podle Il. fadu (P-Delta)
/Nlm%‘(:;rpro feSeni systému ®  Picard
N N . . , .
nelinearnich algebraickych rovnic
MozZnosti : M Zohlednit pFiznivé tahové uginky
//'f'j\\ : B Vztahnout vnitini sily na pretvoreny
/ 7\ systém pro:
(- AN [ Normalové sily N
V> \\ ©  Smykové sily V, a V,
| & / ) X Momenty My, M, a My
Ak\tivoyat soucinitele-tuhosti: : B Materialy (diléi souc. spolehlivosti yM)
/) /,/ pd : M Prafezy (soucinitel pro J, ly, Iz, A, Ay, A;)
: B Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
Kz4 MSP - charakteristicka b. F)M N : ® Analyza podle Il. fadu (P-Delta)
toda pro-feSeni systému, ®  Picard

/

/
/

= 2.7 KOMBINACE VYSLEDKU

neli eén'ﬁch/alg/ebraiékvehfs\vnic
i/ N

Zohlednit pfiznivé tahové Gcinky
Vztahnout vnitfni sily na pfetvoreny
systém pro:

Normalové sily N

[ Smykové sily VyaV,

& Momenty My, M; a My

Materialy (diléi souc. spolehlivosti yM)
Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
Pruty (faktor pro GJ, Ely, El, EA, GA,, GA;)

Kombin.

/ ~)
vysledkd Oznaceni /éatééavéni
KV1 KZ1 nebo KZ2 / / N
Kv2 KZ3 nebo KZ4 -
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® 3.1 ZATIZENI NA UZEL - PO KOMPONENTECH
- SOURADNY SYSTEM ZS1:ZS1
Na uzlech Souradny Sila [kN] Moment [kNm]
© . systém Px /Py Py /Py ! Pz/Pw Mx / My ‘ My / My ! Mz / My
1 5-7,9-12 0 | Globalni XYZ 0.000 0.000 116.720 0.000 0.000 0.000
2 0 | Globalni XYZ 0.000 0.000 58.360 0.000 0.000 0.000
3 4-7,9-12 0 | Globalni XYZ -0.890 0.000 0.000 0.000 0.000 0.000
4 2 0 | Globalni XYZ -0.445 0.000 0.000 0.000 0.000 0.000
5 4 0 | Globalni XYZ 0.000 0.000 116.720 0.000 0.000 0.000
116.720 Izometrie
o8
m 3.1 ZATIZENI NA UZEL - OMPO CH
- SOURADNY SYSTEM 7S2:7S2
Na uzlech Souradn Sila [kN] Moment [kNm]
©, ©, systém P//PU\ Py /Py ! Pz / Pw Mx / My ‘ My / My ! Mz / Mw
1 4-7,9-12 0 | Globalni XYZ 0.000 0.000 -11.590 0.000 0.000 0.000
2 2 0 | Globalni XYZ 0.000 0.00 -5.795 0.000 0.000 0.000
3 4-7,9-12 0 | Globalni XYZ 4.190 ol 0.000 0.000 0.000 0.000
4 2 0 | Globalni XYZ .000 0.000 0.000 0.000 0.000
m782:. 7282 Q
782 :782 % |zometrie
Zatizeni [kN]
4.190

).
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m 3.1 ZATIZENI NA UZEL - PO KOMPONENTECH
753 - SOURADNY SYSTEM ZS3: PodélIny vitr + tfeni
dely vitr + treni Na uzlech Souradny Sila [kN] Moment [kNm]
(@ &, systém Px/ Py Py /Py ! Pz/Pw Mx / My ‘ My / My ! Mz / My
1 2,4,9 0 | Globalni XYZ 0.000 -1.540 0.000 0.000 0.000 0.000
2,4-7,9-12 0 | Globalni XYZ 0.000 -0.440 0.000 0.000 0.000 0.000

3: PODELNY VITR + TRENI

3 > Podélny vitr + tfeni
Zatizeni [kN]

Proti sméru osy X

2.788 m

¥ 3.14 IMPERFEKCE

74 N ZS4: Imperfekce
Imperfekce Vztazeno \E4%oéen|‘ Zakiiveni Pouzit e
© na Na prutech ¢&. Smér | 1/go,8 [<,mm] L/eg,eo [-,mm] od g9 [-] Komentar
1 Pruty 1,4 261.8610 0.0000 - |
2 Pruty 2 0.0000 - \

® 7S4: IMPERFEKCE

Zatizeni [-]

Z84 : Imperfekce

ib’ 1/phi_0 = 261.8620

2
&

e

Proti sméru osy Y

.

*a
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s ) Y
® 4,12 PRUREZY - VNITRNI SILY
> [ Uz“el“ Misto Sily [kN] Momenty [kNm]
ZSIKZ| g x [m] N v, My M, M,
;‘ |PraFez €. 1:/RO 219.1x12.5 | EN 10219-2:2006
\\ Zs1 | } 1 0.000 -233.440 0.000
\ ) / 4.000 -233.440 0.000
N zsz 0.000 23.180 0.000
AN 4.000 23.180 0.000
0.000 0.000 -11.440
4.000 0.000 0.000
0.000 -233.446 -21.763
0.000 -233.446 -21.763
4.000 -233.419 -0.000
4.000 -233.418 -0.000
0.000 23.181 -16.817
b\000 23.181 -16.817
23.256 -0.000
23.256 0.000
-233.444 -14.509
-14.509
-0.000
-0.000
-11.211
-11.211
-0.000
2 0.000
2 Zs1 3 0.000
4 0.000
Z82 3 0.000
4 0.000
ZS3 3 -11.441
4 0.000
Kz1 3 -21.150
-21.150
-0.000
4 0.000
Kz2 3 -16.864
-16.864
-0.000
4 -0.000
KZ3 3 -14.100
-14.100
-0.000
0.000
Kz4 3 -11.243
. 46.360 -11.243
4.000 46.600 -0.000
4 4.000 46.600 -0.000
4 Zs1 8 0.000 -291.800 0.000
9 4.000 -291.800 0.000
zS2 8 0.000 28.975 0.000
9 4.000 28.975 0.000
ZS3 8 0.000 0.000 -11.440
9 4.000 0.000 0.000
Kz1 8 0.000 -291.794 -21.611
0.000 -291.794 -21.611
4.000 -291.767 -0.000
9 4.000 -291.765 -0.000
Kz2 8 0.000 28.974 -16.828
0.000 28.974 -16.828
4.000 29.083 -0.000
9 4.000 29.083 0.000
KZ3 8 0.000 -291.796 -14.407
0.000 -291.796 -14.407
4.000 -291.783 -0.000
9 4.000 -291.782 -0.000
KzZ4 8 0.000 28.975 -11.219
0.000 28.975 -11.219
4.000 29.075 -0.000
9 4.000 29.075 0.000
Prurez ¢. 2: IPE 500 | Ferona - DIN 1025-5:1994
8] Zs1 2 0.000 0.000 -1.335 175.080 0.000
2.000 0.000 -1.335 175.080 2.670
2.000 0.000 -0.445 58.360 2.670
4.000 0.000 -0.445 58.360 3.560
4.000 0.000 0.445 -58.360 3.560
6.000 0.000 0.445 -58.360 0 350.160 2.670
6.000 0.000 1.335 -175.080 -0.014 _350.160. 2.670
4 8.000 0.000 1.335 -175.080 -0.014 y _~0.000 0.000
z82 2 0.000 0.000 6.285 -17.385 0.066 / /" 0.000 | | 0.000
2.000 0.000 6.285 -17.385 0.066 [/ 84770 |/ -12.570
2.000 0.000 2.095 -5.795 0.066 [
4.000 0.000 2.095 -5.795 0.066 \
4.000 0.000 -2.095 5.795 0.066 A
6.000 0.000 -2.095 5.795 0.066 b
6.000 0.000 -6.285 17.385 0.066
4 8.000 0.000 -6.285 17.385 0.066
ZS3 2 0.000 0.880 0.000 0.000 0.000
2.000 0.880 0.000 0.000 0.000
2.000 0.440 0.000 0.000 0.000
4.000 0.440 0.000 0.000 0.000
4.000 -0.000 0.000 0.000 0.000
6.000 -0.000 0.000 0.000 0.000
6.000 -0.440 0.000 0.000 0.000
4 8.000 -0.440 0.000 0.000 0.000
Kz1 2 0.000 3.738 -1.498 175.053 -0.013
2.000 3.131 -1.560 175.065 -0.637 350.131
2.000 1.519 -0.520 58.355 -0.637 350.131 \
4.000 1.048 -0.542 58.365 -0.227 466.852 |
4.000 0.379 0.540 -58.353 -0.227 466.852 /
6.000 0.851 0.560 -58.348 0.290 350.148
6.000 1.126 1.683 -175.068 0.290 350.148
4 8.000 1.732 1.744 -175.062 -0.013 0.000

I
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Misto Sily [kN] Momenty [kNm]
x [m] N Vy V, My My M,
0.000 1.385 6.149 -17.429 0.063 -0.001 0.000
2.000 1.361 6.122 -17.440 -0.235 -34.879 -12.240
2.000 0.655 2.043 -5.814 -0.235 -34.879 -12.240
4.000 0.636 2.037 -5.818 -0.045 -46.536 -16.249
4.000 -0.034 -2.027 5.816 -0.045 -46.536 -16.249
6.000 -0.015 -2.017 5.820 0.198 -34.923 -12.134
6.000 -0.648 -6.066 17.462 0.198 -34.923 -12.134
8.000 -0.625 -6.037 17.472 0.063 0.000 -0.000
0.000 3.170 -1.499 175.058 -0.013 -0.000 0.000
2.000 -1.561 175.067 -0.637 350.139 3.120
-0.520 58.356 -0.637 350.139 3.120
-0.542 58.363 -0.227 466.859 4.324
0.540 -58.355 -0.227 466.859 4.324
0.560 -58.351 0.290 350.150 3.366
1.683 -175.069 0.290 350.150 3.366
1.744 -175.063 -0.013 0.000 -0.000
KZ4 6.152 -17.430 0.063 -0.001 0.000
6.124 -17.440 -0.235 -34.879 -12.246
2.043 -5.814 -0.235 -34.879 -12.246
2.035 -5.818 -0.045 -46.536 -16.253
-2.029 5.817 -0.045 -46.536 -16.253
-2.019 5.820 0.198 -34.923 -12.135
-6.067 17.462 0.198 -34.923 -12.135
-6.038 17.472 0.063 0.000 -0.000
5 Zs1 -1.335 175.080 0.010 0.000 0.000
-1.335 175.080 0.010 350.160 2.670
-0.445 58.360 0.010 350.160 2.670
-0.445 58.360 0.010 466.880 3.560
0.445 -58.360 0.010 466.880 3.560
0.445 -58.360 0.010 350.160 2.670
1.335 -175.080 0.010 350.160 2.670
1.335 -175.080 0.010 0.000 0.000
7S2 _ 6.285 -17.385 -0.049 0.000 0.000
\ 6.285 -17.385 -0.049 -34.770 -12.570
| 2.095 -5.795 -0.049 -34.770 -12.570
2.095 -5.795 -0.049 -46.360 -16.760
5.795 -0.049 -46.360 -16.760
5.795 -0.049 -34.770 -12.570
17.385 -0.049 -34.770 -12.570
17.385 -0.049 0.000 0.000
ZS3 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 , 0.000 0.000 0.000
0.000 |) 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.600 ~ 0.000 0.000 0.000
Kz1 0.010 0.000 -0.000
-0.327 350.155 3.394
-0.327 350.155 3.394
0.179 466.888 4.400
0.179 466.888 4.400
0.601 350.175 3.205
£175.078 350.175 3.205
/-175.077 -0.000 0.000
KZ2 -17.472 0.000 -0.000
-34.928 -12.123
-34.928 -12.123
-46.552 -16.234
-46.552 -16.234
-34.899 -12.227
-34.899 -12.227
4 -0.001 0.000
KZ3 175.065-+— N 0.000 -0.000
175.073 350.155 3.394
58.362 / 350.155 3.394
58.363 \ 466.883 4.399
-58.355 466.883 4.399
-58.358 350.168 3.204
-175.076 3‘5(\)1.168
-175.074 )
KZ4 -17.472
-17.465
-5.822
-5.819
5.818
5.816
17.449
17.441
®4.12 PRUREZY - VNITRNI SILY
Prut Uzel Misto Sily [kN] Ptislusejici
(& KV @ x [m] N ‘ Vy ‘ V, My ‘ zat. stavy
Prufez €. 1: RO 219.1x12.5 | EN 10219-2:2006
1 KV1 1 0.000 MaxN  [> 23.181 -4.261 8.385 0.000
Levy Min N > -233.446 -4.674 -0.890 0.000
Max Vy 0.000 |> 0.000 0.000 0.000
Min V, -233.446 |> -4.674 -0.890 0.000
Max V, 23.181 -4.261 > 8.385 0.000
Min V, -233.446 -4.674 > -0.890 0.000
Max My 0.000 0.000 0.000 > 0.000
Min M 0.000 0.000 0.000 [> 0.000 ! /
Max My -233.446 -4.674 -0.890 0.000 > 4.159 —21.763 KZ 1 /
Min M, 23.181 -4.261 8.385 0.000 [> -33.154 -16.817 | KZ 2
Max M, 0.000 0.000 0.000 0.000 0.000 |> 0.000 | —
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s : v
® 4.12 PRUREZY - VNITRNI SILY Kombinace vysledku
Prut_, ‘ | Uz“‘el“ Misto Sily [kN] Momenty [kNm] Prislusejici
&/ KV | “ x[m] N v, v, My M, M, zat. stavy
) 7\\\ 1: KV1 “‘ | Min M, -233.446 -4.674 -0.890 0.000 4159 > -21.763 | KZ1
\ \ | } 0.000 MaxN  [> 23.181 -4.261 8.385 0.000 -33.154 -16.817 | KZ 2
\ \L ] / Pravy Min N > -233.446 -4.674 -0.890 0.000 4.159 -21.763 | KZ 1
\\\ . Max Vy 0.000 |> 0.000 0.000 0.000 0.000 0.000
g i -233.446 > -4.674 -0.890 0.000 4.159 -21.763 | KZ 1
23.181 -4.261 > 8.385 0.000 -33.154 -16.817 | KZ 2
-233.446 -4.674 > -0.890 0.000 4.159 -21.763 | KZ 1
0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
-233.446 -4.674 -0.890 0.000 |~ 4.159 -21.763 | KZ1
23.181 -4.261 8.385 0.000 (> -33.154 -16.817 | KZ 2
0.000 0.000 0.000 0.000 0.000 [> 0.000
-233.446 -4.674 -0.890 0.000 4.159 > -21.763 | KZ 1
23.256 -4.176 8.217 0.000 -0.063 -0.000 | KZ 2
-233.419 -5.826 -1.111 -0.000 0.013 -0.000 | KZ 1
0.000 |> 0.000 0.000 0.000 0.000 0.000
-233.419 > -5.826 -1.111 -0.000 0.013 -0.000 | KZ1
23.256 -4.176 > 8.217 0.000 -0.063 -0.000 | KZ 2
-233.419 -5.826 |> -1.111 -0.000 0.013 -0.000 | KZ 1
23.256 -4.176 8.217 0.000 -0.063 -0.000 | KZ 2
-233.419 -5.826 -1.111 -0.000 0.013 -0.000 | KZ 1
-233.419 -5.826 -1.111 -0.000 > 0.013 -0.000 | KZ 1
23.256 -4.176 8.217 0.000 > -0.063 -0.000 | Kz 2
0.000 0.000 0.000 0.000 0.000 |> 0.000
-233.419 -5.826 -1.111 -0.000 0.013 > -0.000 | KZ 1
| 23.256 -4.176 8.217 0.000 -0.063 0.000 | KZ 2
-233.418 -5.826 -2.002 -0.000 0.013 -0.000 | KZ1
<~._0.000 [> 0.000 0.000 0.000 0.000 0.000
-233:418 |> -5.826 -2.002 -0.000 0.013 -0.000 | KZ 1
23.256 -4.176 > 8.217 0.000 -0.063 0.000 | KZ 2
—233.41‘8\\ -0.000 0.013 -0.000 | KZ1
23.256 0.000 -0.063 0.000 | KZ 2
-233418//‘ 0.013 -0.000 | KZ 1
—253.5,18 0.013 -0.000 | KZ 1
23256 -0.063 0.000 | KZ 2
- 23.256 -0.063 |> 0.000 | KZ 2
-233.418 0.013 |> -0.000 | KZ1
KVv2 1 0.000 MaxN [> 23’./180 -33.147 -11.211 | KZ 4
Levy MinN > 7233. 4.157 -14.509 | KZ 3
Max Vy [ @.000 0.000 0.000
Min Vy -233.444 4.157 -14.509 | KZ 3
Max V, 31 -33.147 -11.211 | KZ 4
Min V, 4157 -14.509 | KZ 3
Max My 0.000 0.000
Min Mt 0.000 0.000
Max My 4 4.157 -14.509 | KZ 3
Min My 23.180 -33.147 -11.211 | KZ 4
Max M, 0.000 0.000 |> 0.000
Min M, -233.444 4.157 |> -14.509 | KZ 3
0.000 MaxN  [> 23.180 -33.146 -11.211 | KZ 4
Pravy Min N > -233.444 4.157 -14.509 | KZ 3
Max Vy 0.000 0.000 0.000
Min Vy -233.444 4.157 -14.509 | KZ 3
Max V, 23.180 -33.146 -11.211 | KZ 4
Min V, -233.444 4.157 -14.509 | KZ 3
Max My 0.000 0.000 0.000
Min My 0.000 0.000 0.000
Max My -233.444 4157 -14.509 | KZ 3
Min My 23.180 -33.146 -11.211 | KZ 4
Max M, 0.000 0.000 |> 0.000
Min M, -233.444 4.157 > -14.509 | KZ 3
4.000 MaxN [> 23.248 -0.063 -0.000 | KZ 4
Levy MinN > -233.432 0.013 -0.000 | KZ 3
Max Vy 0.000 0.000 0.000
Min V, -233.432
Max V. 23.248
Min V, -233.432
Max My 23.248
Min M -233.432
Max M, -233.432
Min My 23.248
Max M, 0.000
Min M, -233.432
2 4.000 MaxN  [> 23.248
Pravy Min N > -233.431
Max Vy 0.000
Min Vy -233.431
Max V. 23.248
Min V, -233.431
Max My 23.248
Min My -233.431
Max My -233.431
Min My 23.248
Max M, 23.248
Min M, -233.431
2 KV1 3 0.000 MaxN [> 46.360
Levy MinN > -466.880
Max Vy 0.000 \
Min V, 46.360 |
Max V, 46.360 /
Min V, -466.880
Max My 0.000
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pravlak P1 + Sloup S1 oddil: VY |2
Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy My M, M, zat. stavy
Min M 0.000 0.000 > 0.000 0.000 0.000
Max My -466.880 -3.753 0.000 [> 9.978 -21.150 | KZ 1
Min M, 46.360 -4.330 0.000 > -65.166 -16.864 | KZ 2
Max M, 0.000 0.000 0.000 0.000 0.000
Min M, -466.880 -3.753 0.000 9.978 -21.150 | KZ 1
0.000 MaxN [> 46.360 -4.330 0.000 -65.166 -16.864 | KZ 2
i -466.880 -3.753 0.000 9.978 -21.150 | KZ 1
0.000 |> 0.000 0.000 0.000 0.000
46.360 |> -4.330 0.000 -65.166 -16.864 | KZ 2
46.360 -4.330 > 0.000 -65.166 -16.864 | KZ 2
-466.880 -3.753 > 0.000 9.978 -21.150 | KZ 1
0.000 0.000 > 0.000 0.000 0.000
0.000 0.000 > 0.000 0.000 0.000
-466.880 -3.753 0.000 > 9.978 -21.150 | KZ 1
46.360 -4.330 0.000 (> -65.166 -16.864 | KZ 2
0.000 0.000 0.000 0.000 0.000
-466.880 -3.753 0.000 9.978 -21.150 | KZ 1
46.608 -4.159 -0.000 0.109 -0.000 | KZ 2
-466.850 -6.076 0.000 -0.023 -0.000 | KZ 1
0.000 |> 0.000 0.000 0.000 0.000
-466.850 |> -6.076 0.000 -0.023 -0.000 | KZ 1
46.608 -4.159 > -0.000 0.109 -0.000 | KZ 2
-466.850 -6.076 |> 0.000 -0.023 -0.000 | KZ1
-466.850 -6.076 > 0.000 -0.023 -0.000 | KZ 1
\ 46.608 -4.159 > -0.000 0.109 -0.000 | KZ 2
| 46.608 -4.159 -0.000 > 0.109 -0.000 | KZ 2
-6.076 0.000 > -0.023 -0.000 | KZ 1
0.000 0.000 0.000 0.000
-6.076 0.000 -0.023 -0.000 | KZ1
-4.159 -0.000 0.109 -0.000 | KZ 2
346, -6.076 0.000 -0.023 0.000 | KZ 1
0.000 > 0.000 0.000 0.000 0.000
-466/346// 0.000 -0.023 0.000 | KZ 1
'16.@,06 -0.000 0.109 -0.000 | KZ 2
6.846 0.000 -0.023 0.000 | KZ 1
66.846 > 0.000 -0.023 0.000 | KZ 1
46.608 > -0.000 0.109 -0.000 | KZ 2
§6;’608 -0.000 > 0.109 -0.000 | KZ 2
Min M, ‘,‘4/66, 0.000 [~ -0.023 0.000 | KZ 1
Max M, |-466.846 0.000 -0.023 0.000 | KZ 1
Min M, .46.608 \ -0.000 0.109 -0.000 | KZ 2
KVv2 3 0.000 MaxN [> 46.360 0.000 -65.166 -11.243 | KZ 4
Levy MinN > -466{28/ 0.000 9.978 -14.100 | KZ 3
Max Vy 0.00Q 0.000 0.000 0.000
Min Vy 46.360" 0.000 -65.166 -11.243 | KZ 4
Max V, 46.360" -65.166 -11.243 | KZ 4
Min V, -466.880 9.978 -14.100 | KZ 3
Max My 0.000 0.000 0.000
Min My 0.000 0.000 0.000
Max My -466.880 9.978 -14.100 | KZ 3
Min M, 46.360 -65.166 -11.243 | KZ 4
Max M, 0.000 0.000 0.000
Min M, -466.880 9.978 -14.100 | KZ 3
0.000 MaxN [> 46.360 -65.166 -11.243 | KZ 4
Pravy MinN > -466.880 9.978 -14.100 | KZ 3
Max Vy 0.000 0.000 0.000
Min Vy 46.360 -65.166 -11.243 | KZ 4
Max V, 46.360 -65.166 -11.243 | KZ 4
Min V, -466.880 9.978 -14.100 | KZ 3
Max My 0.000 0.000 0.000
Min My 0.000 0.000 0.000
Max My -466.880 9.978 -14.100 | KZ 3
Min My 46.360 -65.166 -11.243 | KZ 4
Max M, 0.000 0.000 0.000
Min M, -466.880 9.978
4.000 MaxN [> 46.600
Levy Min N > -466.864
Max Vy 0.000
Min Vy -466.864
Max V, 46.600
Min V, -466.864
Max My -466.864
Min M 46.600
Max My 46.600
Min M, -466.864
Max M, 0.000
Min M, -466.864
4 4.000 MaxN [> 46.600
Pravy MinN > -466.860
Max Vy 0.000
Min Vv, -466.860
Max V., 46.600
Min V, -466.860
Max My -466.860
Min My 46.600
Max My 46.600
Min M, -466.860
Max M, -466.860
Min M, 46.600 0.00(
4 KV1 8 0.000 MaxN [> 28.974 I . -16.828
Levy MinN > -291.794 0.000 5.409 -24.614
Max Vy 0.000 |> 0.000 0.000 0.000+|,
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pravlak P1 + Sloup S1 oddil: VY |2

Kombinace vysledk

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy My M, M, zat. stavy
-291.794 |> -4.444 0.000 5.409 -21.611 | KZ1
28.974 -4.278 > 0.000 -41.226 -16.828 | KZ 2
-291.794 -4.444 > 0.000 5.409 -21.611 | KZ1
0.000 0.000 > 0.000 0.000 0.000
0.000 0.000 > 0.000 0.000 0.000
-291.794 -4.444 0.000 > 5.409 -21.611 | KZ1
28.974 -4.278 0.000 (> -41.226 -16.828 | KZ 2
0.000 0.000 0.000 0.000 [> 0.000
-291.794 -4.444 0.000 5.409 |> -21.611 | KZ1
28.974 -4.278 0.000 -41.225 -16.828 | KZ 2
-291.794 -4.444 0.000 5.409 -21.611 | KZ1
0.000 |> 0.000 0.000 0.000 0.000
-291.794 > -4.444 0.000 5.409 -21.611 | KZ1
28.974 -4.278 > 0.000 -41.225 -16.828 | KZ 2
-291.794 -4.444 > 0.000 5.409 -21.611 | KZ1
0.000 0.000 > 0.000 0.000 0.000
0.000 0.000 > 0.000 0.000 0.000
-291.794 -4.444 0.000 > 5.409 -21.611 | KZ1
28.974 -4.278 0.000 > -41.225 -16.828 | KZ 2
0.000 0.000 0.000 0.000 |> 0.000
-291.794 -4.444 0.000 5.409 > -21.611 | KZ1
29.083 -4.172 0.000 -0.047 -0.000 | KZ 2
-291.767 -5.887 -0.000 0.010 -0.000 | KZ1
0.000 |> 0.000 0.000 0.000 0.000
-291.767 > -5.887 -0.000 0.010 -0.000 | KZ 1

Kv2
Levy MinN > -291.796
Max Vy 0.000
Min Vy -291.796
Max V, 28.975
Min V, -291.796
Max My 0.000
Min My 0.000
Max M, -291.796
Min M, 28.975
Max M, 0.000
Min M, -291.796
0.000 MaxN [> 28.975
Pravy MinN > -291.796
Max Vy 0.000
Min Vy -291.796
Max V, 28.975
Min V, -291.796
Max My 0.000
Min My 0.000
Max My -291.796
Min My 28.975
Max M, 0.000
Min M, -291.796
4.000 MaxN > 29.075
Levy MinN > -291.783
Max Vy 0.000
Min Vy -291.783
Max V, 29.075
Min V, -291.783
Max My 29.075
Min My -291.783
Max My -291.783
Min M, 29.075
Max M, 0.000
Min M, -291.783
9 4.000 MaxN [> 29.075
Pravy MinN > -291.782
Max Vy 0.000
Min Vy -291.782
Max V, 29.075
Min V, -291.782
Max My 29.075
Min My -291.782
Max My -291.782
Min My 29.075
Max M, 29.075
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pravlak P1 + Sloup S1 oddil: VY |2
Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N ! ‘ V. My ! M, ‘ M, zat. stavy
Min M, -291.782 | -3.925 | -2.586 | -0.000 | 0.010 | -0.000 | KZ 3
| Ferona - DIN 1025-5:1994
0.000 MaxN [> 3.738 -1.498 175.053 -0.013 -0.000 0.000 | KZ1
> MinN > 0.000 0.000 0.000 0.000 0.000 0.000
Max Vy 1.385 6.149 -17.429 0.063 -0.001 0.000 | KZ 2
Min Vy 3.738 -1.498 175.053 -0.013 -0.000 0.000 | KZ1
Max V. 3.738 -1.498 > 175.053 -0.013 -0.000 0.000 | KZ1
Min V, 1.385 6.149 |> -17.429 0.063 -0.001 0.000 | KZ 2
Max My 1.385 6.149 -17.429 > 0.063 -0.001 0.000 | KZ 2
Min M 3.738 -1.498 175.053 > -0.013 -0.000 0.000 | KZ 1
0.000 0.000 0.000 0.000 (> 0.000 0.000
1.385 6.149 -17.429 0.063 > -0.001 0.000 | KZ 2
3.738 -1.498 175.053 -0.013 -0.000 > 0.000 | KZ1
0.000 0.000 0.000 0.000 0.000 [> 0.000
3.131 -1.560 175.065 -0.637 350.131 3.119 | KZ1
0.000 0.000 0.000 0.000 0.000 0.000
1.361 6.122 -17.440 -0.235 -34.879 -12.240 | KZ 2
3.131 -1.560 175.065 -0.637 350.131 3.119 | KZ1
3.131 -1.560 > 175.065 -0.637 350.131 3.119 | KZ1
1.361 6.122 |> -17.440 -0.235 -34.879 -12.240 | KZ 2
0.000 0.000 0.000 > 0.000 0.000 0.000
3.131 -1.560 175.065 > -0.637 350.131 3.119 | KZ1
3.131 -1.560 175.065 -0.637 > 350.131 3.119 | KZ1
1.361 6.122 -17.440 -0.235 |> -34.879 -12.240 | KZ 2
3.131 -1.560 175.065 -0.637 350.131 > 3.119 | KZ1
1.361 6.122 -17.440 -0.235 -34.879 > -12.240 | KZ 2
1.519 -0.520 58.355 -0.637 350.131 3.119 | KZ1
0.000 0.000 0.000 0.000 0.000 0.000
2.043 -5.814 -0.235 -34.879 -12.240 | KZ 2
-0.520 58.355 -0.637 350.131 3.119 | KZ1
57 X -0.520 |> 58.355 -0.637 350.131 3.119 | KZ1
655 2.043 > -5.814 -0.235 -34.879 -12.240 | KZ 2
| 0.000 [~ 0.000 0.000 0.000
1519 58.355 [> -0.637 350.131 3.119 | KZ1
¥ - 58.355 -0.637 > 350.131 3.119 | KZ1
4 , -5.814 -0.235 |> -34.879 -12.240 | KZ 2
.51 58.355 -0.637 350.131 |> 3.119 | KZ1
06 -5.814 -0.235 -34.879 > -12.240 | KZ 2
4.000 MaxN  [> 1,948/ 58.365 -0.227 466.852 4.323 | KZ1
Min N > [ @.000 0.000 0.000 0.000 0.000
Max Vy \_ 0.636 -5.818 -0.045 -46.536 -16.249 | KZ 2
Min Vy 1.04 -0.227 466.852 4323 | KZ1
Max V, -0.227 466.852 4.323 | KZ1
Min V, -0.045 -46.536 -16.249 | KZ 2
Max My 0.000 0.000 0.000
Min My -0.227 466.852 4323 | KZ1
Max My -0.227 |> 466.852 4323 | KZ1
Min My -0.045 |> -46.536 -16.249 | KZ 2
Max M, -0.227 466.852 |> 4.323 | KZ1
Min M, -0.045 -46.536 > -16.249 | KZ 2
4.000 MaxN [> -0.227 466.852 4.323 | KZ1
Min N > —-0.045 -46.536 -16.249 | KZ 2
Max Vy -0:227 466.852 4.323 | KZ1
Min Vy -46.536 -16.249 | KZ 2
Max V. -46.536 -16.249 | KZ 2
Min V. 466.852 4323 | KZ1
Max My 0.000 0.000
Min M 466.852 4.323 | KZ1
Max M 466.852 4.323 | KZ1
Min My -46.536 -16.249 | KZ 2
Max M, 466.852 |> 4.323 | KZ1
Min M, -46.536 |> -16.249 | KZ 2
6.000 MaxN  [> 350.148 3.366 | KZ 1
Min N > -34.923 -12.134 | KZ 2
Max Vy . 350.148 3.366 | KZ 1
Min Vy
Max V,
Min V.
Max My
Min My
Max My
Min M,
Max M,
Min M, 4 d
6.000 MaxN [> 1.126 1.683 -175.068
Min N > -0.648 -6.066 17.462
Max Vy 1.126 1.683 -175.068
Min Vy -0.648 -6.066 17.462
Max V. -0.648 -6.066 |> 17.462
Min V. 1.126 1.683 |> -175.068
Max My 1.126 1.683 -175.068 |>
Min My 0.000 0.000 0.000 [>
Max M, 1.126 1.683 -175.068
Min My -0.648 -6.066 17.462
Max M, 1.126 1.683 -175.068
Min M, -0.648 -6.066 17.462
4 8.000 MaxN  [> 1.732 1.744 -175.062
Min N > -0.625 -6.037 17.472 \
Max Vy 1.732 1.744 -175.062 |
Min Vy -0.625 -6.037 17.472 /
Max V, -0.625 -6.037 > 17.472
Min V, 1.732 1.744 > -175.062
Max My -0.625 -6.037 17.472 > |Kz2
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pravlak P1 + Sloup S1 oddil: VY |2

Kombinace vysledk

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
Min My 1.732 1.744 -175.062 |> -0.013 0.000 -0.000 | KZ 1
Max My -0.625 -6.037 17.472 0.063 > 0.000 -0.000 | KZ 2
i 0.000 0.000 0.000 > 0.000 0.000
0.000 0.000 0.000 0.000 |> 0.000
1.744 -175.062 -0.013 0.000 |> -0.000 | KZ1
-1.499 175.058 -0.013 -0.000 0.000 | KZ 3
0.000 0.000 0.000 0.000 0.000
> 6.152 -17.430 0.063 -0.001 0.000 | KZ 4
> -1.499 175.058 -0.013 -0.000 0.000 | KZ 3
-1.499 > 175.058 -0.013 -0.000 0.000 | KZ 3
6.152 > -17.430 0.063 -0.001 0.000 | KZ 4
6.152 -17.430 > 0.063 -0.001 0.000 | KZ 4
-1.499 175.058 |> -0.013 -0.000 0.000 | KZ3
0.000 0.000 0.000 > 0.000 0.000
6.152 -17.430 0.063 [> -0.001 0.000 | KZ 4
-1.499 175.058 -0.013 -0.000 |> 0.000 | KZ 3
0.000 0.000 0.000 0.000 |> 0.000
-1.561 175.067 -0.637 350.139 3.120 | KZ3
0.000 0.000 0.000 0.000 0.000
> 6.124 -17.440 -0.235 -34.879 -12.246 | KZ 4
> -1.561 175.067 -0.637 350.139 3.120 | KZ3
-1.561 > 175.067 -0.637 350.139 3.120 | KZ3
6.124 > -17.440 -0.235 -34.879 -12.246 | KZ 4
0.000 0.000 [> 0.000 0.000 0.000
-1.561 175.067 > -0.637 350.139 3.120 | KZ3
-1.561 175.067 -0.637 > 350.139 3.120 | KZ3
6.124 -17.440 -0.235 > -34.879 -12.246 | KZ 4
-1.561 175.067 -0.637 350.139 |> 3.120 | KZ3
~ 6.124 -17.440 -0.235 -34.879 |> -12.246 | KZ 4
2.000 -0.520 58.356 -0.637 350.139 3.120 | KZ3
0.000 0.000 0.000 0.000 0.000
2.043 -5.814 -0.235 -34.879 -12.246 | KZ 4

58.356 -0.637 350.139 3.120 | KZ3
> 58.356 -0.637 350.139 3.120 | KZ3
> -5.814 -0.235 -34.879 -12.246 | KZ 4

0.000 > 0.000 0.000 0.000

58.356 |> -0.637 350.139 3.120 | KZ3

58.356 -0.637 > 350.139 3.120 | KZ3

-5.814 -0.235 |> -34.879 -12.246 | KZ 4

58.356 -0.637 350.139 > 3.120 | KZ3

-5.814 -34.879 > -12.246 | KZ 4
4.000 MaxN > 466.859 4324 | KZ3
MinN > 0.000 0.000
Max Vy -46.536 -16.253 | KZ 4
Min Vy 466.859 4324 | KZ3
Max V, 466.859 4324 | KZ3
Min V, -46.536 -16.253 | KZ 4
Max My 0.000 0.000
Min My 466.859 4324 | KZ3
Max My 466.859 4324 | KZ3
Min My -46.536 -16.253 | KZ 4
Max M, 466.859 |> 4324 | KZ3
Min M, -46.536 > -16.253 | KZ 4
4.000 MaxN > 466.859 4.324 | KZ3
MinN > -46.536 -16.253 | KZ 4
Max Vy 466.859 4324 | KZ3
Min Vy -46.536 -16.253 | KZ 4
Max V, -46.536 -16.253 | KZ 4
Min V, 466.859 4324 | KZ3
Max My 0.000 0.000
Min My 466.859 4.324 | KZ3
Max My 466.859 4324 | KZ3
Min M, -46.536 -16.253 | KZ 4
Max M, 466.859 |> 4324 | KZ3
Min M, > -16.253 | KZ 4
6.000 MaxN > L 3.366 | KZ3
MinN > ~-34.923 -12.135 | KZ 4
Max Vy 350.150
Min Vy
Max V,
Min V,
Max Mt
Min My
Max M,
Min My
Max M,
Min M,
6.000 MaxN > -175.069 0.290
MinN > 17.462 0.198
Max Vy -175.069 0.290
Min Vy 17.462 0.198
Max V., > 17.462 0.198
Min V, > -175.069 0.290
Max My -175.069 > 0.290
Min My 0.000 > 0.000
Max My -175.069 0.290 >
Min M, 17.462 0.198 > -34.923
Max M, -175.069 0.290 350.150
Min M, 17.462 0.198 -34.923
4 8.000 MaxN > -175.063 -0.013 0.000
MinN > . . 17.472 0.063 0.000
Max Vy 1.825 > 1.744 -175.063 -0.013 0.000

1

T RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku I www.dlubal.cz




Strana: 13/18
Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pravlak P1 + Sloup S1 oddil: VY |2

Kombinace vysledk

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
-6.038 17.472 0.063 0.000 -0.000 | KZ 4
-6.038 > 17.472 0.063 0.000 -0.000 | KZ 4
1.744 > -175.063 -0.013 0.000 -0.000 | KZ 3
-6.038 17.472 > 0.063 0.000 -0.000 | KZ 4
1.744 -175.063 > -0.013 0.000 -0.000 | KZ3
-6.038 17.472 0.063 > 0.000 -0.000 | KZ 4
0.000 0.000 0.000 (> 0.000 0.000
0.000 0.000 0.000 0.000 [> 0.000
1.744 -175.063 -0.013 0.000 |> -0.000 | KZ 3
5 -1.745 175.065 0.010 0.000 -0.000 | KZ1
0.000 0.000 0.000 0.000 0.000
6.038 -17.472 -0.047 0.000 -0.000 | KZ 2
-1.745 175.065 0.010 0.000 -0.000 | KZ1
-1.745 > 175.065 0.010 0.000 -0.000 | KZ1
6.038 > -17.472 -0.047 0.000 -0.000 | KZ 2
-1.745 175.065 > 0.010 0.000 -0.000 | KZ 1
6.038 -17.472 > -0.047 0.000 -0.000 | KZ 2
6.038 -17.472 -0.047 > 0.000 -0.000 | KZ 2
0.000 0.000 0.000 > 0.000 0.000
0.000 0.000 0.000 0.000 |> 0.000
-1.745 175.065 0.010 0.000 |> -0.000 | KZ 1
-1.697 175.073 -0.327 350.155 3.394 | KZ 1
0.000 0.000 0.000 0.000 0.000
6.063 -17.465 -0.203 -34.928 -12.123 | KZ 2
-1.697 175.073 -0.327 350.155 3.394 | KZ1
-1.697 > 175.073 -0.327 350.155 3.394 | KZ1
6.063 > -17.465 -0.203 -34.928 -12.123 | KZ 2
0.000 0.000 > 0.000 0.000 0.000
-1.697 175.073 > -0.327 350.155 3.394 | KZ1
-1.697 175.073 -0.327 > 350.155 3.394 | KZ1
6.063 -17.465 -0.203 > -34.928 -12.123 | KZ 2
-1.697 175.073 350.155 [> 3.394 | KZ 1
-17.465 -34.928 |> -12.123 | KZ 2
58.364 350.155 3.394 | KZ1
MinN o> 0.000 0.000 0.000
Max Vy -5.822 -34.928 -12.123 | KZ 2
Min Vy 58.364 350.155 3.394 | KZ1
Max V, > 58.364 350.155 3.394 | KZ1
Min V, -5.822 -34.928 -12.123 | KZ 2
Max My 0.000 0.000 0.000
Min Mt 350.155 3.394 | KZ 1
Max My > 350.155 3.394 | KZ 1
Min M, > -34.928 -12.123 | KZ 2
Max M, 350.155 > 3.394 | KZ1
Min M, -34.928 |> -12.123 | KZ 2
4.000 MaxN [> -46.552 -16.234 | KZ 2
Min N > 466.888 4.400 | KZ1
Max Vy -46.552 -16.234 | KZ 2
Min Vy 466.888 4.400 | KZ1
Max V, 466.888 4.400 | KZ1
Min V, -46.552 -16.234 | KZ 2
Max My 58365 > 466.888 4.400 | KZ1
Min M+ 0.000 N 0.000 0.000
Max My > 466.888 4.400 | KZ1
Min My > -46.552 -16.234 | KZ 2
Max M, 466.888 |> 4.400 | KZ1
Min M, -46.552 |> -16.234 | KZ 2
4.000 MaxN [> 0.000 0.000
Min N > 466.888 4.400 | KZ1
Max Vy 466.888 4.400 | KZ1
Min Vy -46.552 -16.234 | KZ 2
Max V, 4 -46.552 -16.234 | KZ 2
Min V, -0.811 0.549 > 466.888 4.400 | KZ1
Max My -0.811 0.549 466.888
Min Mt 0.000 0.000
Max My -0.811 0.549
Min My -0.645 -2.024
Max M, -0.811 0.549
Min M, -0.645 -2.024
6.000 MaxN  [> 0.000 0.000
Min N > -0.626 -2.035
Max Vy -0.339 |> 0.534
Min Vy -0.626 |> -2.035
Max V, -0.626 -2.035 >
Min V, -0.339 0.534 >
Max My -0.339 0.534
Min M 0.000 0.000
Max My -0.339 0.534
Min M, -0.626 -2.035
Max M, -0.339 0.534
Min M, -0.626 -2.035
6.000 MaxN [> 0.000 0.000
Min N > -1.242 -6.111
Max Vy -0.049 |> 1.602 -175.078
Min Vy -1.242 > -6.111 17.449
Max V, -1.242 -6.111 > 17.449 L
Min V, -0.049 1.602 |> -175.078 0.601 350.175
Max My -0.049 1.602 -175.078 |> 0.601 350.175
Min My 0.000 0.000 0.000 [> 0.000 0.000
Max My -0.049 1.602 -175.078 0.601 > 350.175
Min My -1.242 -6.111 17.449 0.231 > -34.899
Max M, -0.049 1.602 -175.078 0.601 350.175 > 31205\ KZ 1
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pravlak P1 + Sloup S1 oddil: VY |2
Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
Min M, -1.242 -6.111 17.449 0.231 -34.899 > -12.227 | KZ 2
8.000 MaxN  [> 0.557 1.555 -175.077 0.010 -0.000 0.000 | KZ 1
i -6.137 17.442 -0.047 -0.001 0.000 | KZ 2
1.555 -175.077 0.010 -0.000 0.000 | KZ 1
-6.137 17.442 -0.047 -0.001 0.000 | KZ 2
-6.137 > 17.442 -0.047 -0.001 0.000 | KZ 2
1.555 |> -175.077 0.010 -0.000 0.000 | KZ1
1.555 -175.077 |> 0.010 -0.000 0.000 | KZ1
-6.137 17.442 > -0.047 -0.001 0.000 | KZ 2
0.000 0.000 0.000 [~ 0.000 0.000
-6.137 17.442 -0.047 > -0.001 0.000 | KZ 2
1.555 -175.077 0.010 -0.000 |> 0.000 | KZ 1
0.000 0.000 0.000 0.000 |> 0.000
-1.745 175.065 0.010 0.000 -0.000 | KZ 3
0.000 0.000 0.000 0.000 0.000
6.038 -17.472 -0.047 0.000 -0.000 | KZ 4
-1.745 175.065 0.010 0.000 -0.000 | KZ 3
-1.745 > 175.065 0.010 0.000 -0.000 | KZ 3
6.038 > -17.472 -0.047 0.000 -0.000 | KZ 4
-1.745 175.065 > 0.010 0.000 -0.000 | KZ 3
6.038 -17.472 > -0.047 0.000 -0.000 | KZ 4
6.038 -17.472 0.000 -0.000 | KZ 4
0.000 0.000 0.000 0.000
0.000 0.000 0.000 [> 0.000
-1.745 175.065 0.000 |> -0.000 | KZ 3
-1.697 175.073 350.155 3.394 | KZ3
0.000 0.000 0.000 0.000
6.062 -17.465 -34.928 -12.123 | KZ 4
-1.697 175.073 350.155 3.394 | KZ3
-1.697 > 175.073 350.155 3.394 | KZ3
6.062 > -17.465 -34.928 -12.123 | KZ 4
0.000 0.000 0.000 0.000
-1.697 175.073 350.155 3.394 | KZ3
-1.697 175.073 350.155 3.394 | KZ3
-17.465 -34.928 -12.123 | KZ 4
175.073 350.155 [> 3.394 | KZ3
.49 . -17.465 -34.928 |> -12.123 | KZ 4
2.000 MaxN [> /0'366 -0.567 58.362 350.155 3.394 | KZ3
MinN > ~ 0. 0.000 0.000 0.000
Max Vy 0.022 -5.822 -34.928 -12.123 | KZ 4
Min Vy \._0.366 58.362 350.155 3.394 | KZ3
Max V, 0.3 350.155 3.394 | KZ3
Min V, -34.928 -12.123 | KZ 4
Max My 0.000 0.000
Min Mt 350.155 3.394 | KZ3
Max My 350.155 3.394 | KZ3
Min My -34.928 -12.123 | KZ 4
Max M, 350.155 [> 3.394 | KZ3
Min M, -34.928 > -12.123 | KZ 4
4.000 MaxN  [> -46.552 -16.230 | KZ 4
Min N > 466.883 4.399 | KZ3
Max Vy -46.552 -16.230 | KZ 4
Min Vy 466.883 4.399 | KZ3
Max V, 466.883 4.399 | KZ3
Min V, -46.552 -16.230 | KZ 4
Max My 466.883 4.399 | KZ3
Min M 0.000 0.000
Max My 466.883 4.399 | KZ3
Min My -46.552 -16.230 | KZ 4
Max M, 466.883 |> 4.399 | KZ3
Min M, -46.552 |> -16.230 | KZ 4
4.000 MaxN [> 0.000 0.000
MinN > 466.883 4.399 | KZ3
Max Vy 466.883 4.399 | KZ3
Min Vy KZ 4
Max V, KZ 4
Min V, KZ 3
Max My KZ 3
Min My
Max My KZ 3
Min My KZ 4
Max M, KZ 3
Min M, KZ 4
6.000 MaxN  [>
Min N > Kz 4
Max Vy KZ 3
Min V, KZ 4
Max V. KZ 4
Min V, )4 | KZ3
Max My )4 | KZ3
Min My ) \
Max M, N
Min M,
Max M,
Min M,
6.000 MaxN [>
MinN >
Max Vy
Min Vy
Max V, L
Min V, 0.601 350.168
Max My 0.601 350.168

L
a
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pravlak P1 + Sloup S1 oddil: VY |2
2412 PR RE/ZV\ VNITRNI SILY Kombinace vysledki
Prut Uzel Misto Sily [kN] Momenty [kNm] Prislusejici
/tf Vv G. x [m] N Vy V, M+ M, M, zat. stavy

5 Kv2 Min M 0.000 0.000 0.000 |> 0.000 0.000 0.000

Max My 0.442 1.601 -175.076 0.601 |> 350.168 3.204 | KZ3

Min My -0.806 -6.109 17.449 0.231 > -34.898 -12.222 | KZ 4

Ze Max M, 0.442 1.601 -175.076 0.601 350.168 |> 3.204 | KZ3

Min M, -0.806 -6.109 17.449 0.231 -34.898 > -12.222 | KZ 4

8.000 MaxN > 1.049 1.554 -175.074 0.010 -0.000 0.000 | KZ 3

i -0.783 -6.134 17.441 -0.047 -0.001 0.000 | KZ 4

1.049 > 1.554 -175.074 0.010 -0.000 0.000 | KZ3

-0.783 > -6.134 17.441 -0.047 -0.001 0.000 | KZ 4

-0.783 -6.134 |> 17.441 -0.047 -0.001 0.000 | KZ 4

1.049 1.554 > -175.074 0.010 -0.000 0.000 | KZ 3

1.049 1.554 -175.074 |> 0.010 -0.000 0.000 | KZ 3

-0.783 -6.134 17.441 > -0.047 -0.001 0.000 | KZ 4
0.000 0.000 0.000 0.000 |> 0.000 0.000

-0.783 -6.134 17.441 -0.047 > -0.001 0.000 | KZ 4

1.049 1.554 -175.074 0.010 -0.000 |> 0.000 | KZ 3
0.000 0.000 0.000 0.000 0.000 |> 0.000

Proti sméru osy X

243 m
Max M-y: 466.888, Min M-y: -65.166 [KNm] e
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05.05.2021 Projekt: Bakalarska prace Model: Pruviak P1 + Sloup S1 oddil: VY |2
® VNITRNI SILY M,
KV1 : KZ1 nebo KZ2 Proti sméru osy X
>\?nitfn|' sily M-z

Kombinace vysledkd: Max. a min. hodnoty

-16.249

AN

-16.234

Kombinace vysledktia@5x. a min. h

Max V-y: 6.149, Min V-y: -6.137 [kN]

2514 m
Max M-z: 4.400, Min M-z:-21.763 ||
N
® VNITRNI SILY Vv,
KV1 : KZ1 nebo KZ2 |zometrie
Vniteni sily V-y
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Datum:

05.05.2021

AN

Kombinace vysledkd: Max. a min. hodnoty

g 175.053175.065

-175.068

175.065175.073
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Projekt: Bakalarska prace Model: Pruviak P1 + Sloup S1 oddil: VY |2
® VNITRNI SILY V,
KV1 : KZ1 nebo KZ2 Proti sméru osy X
>\?nitfn|' sily V-z

-175.078

Vniteni sily N

Kombinace vysledk(: Max. a min. h@

291.765

291.794

Max N: 46.608, Min N: -466.880 [kN]

-466.880

243 m
Max V-z: 175.073, Mi 1 -175.078/ [kN]
N
® VNITRNI SILY N
KV1 : KZ1 nebo KZ2 Izometrie

v 23.256

-233.446

7O

1
@
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Pruviak P1 + Sloup S1 oddil: VY |2

= GLOBALNI DEFORMACE uy

KV2 : KZ3 nebo KZ4 Proti sméru osy X
?ombinace vysledkt: Max. a min. hodnoty

Filtr Pruty: 3,5
Soucinitel pro defo 1 20:00 243 m
Max u-Z: 31.3, Min u-Z: -3.1 mm -
N
» GLOBALNI DEFO AC&K
KV2 : KZ3 nebo KZ4 Proti sméru osy X

Kombinace vysledkd: Max. a min. hodnoty

z
Filtr Pruty: 2
Soucinitel pro deformace: 20.00 243 m
Max u-Y: 0.0, Min u-Y: -8.8 mm ]
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Obloukova konstrukce a
Oddil: MO |3
e \
/[ ) \mOBSAH
) ‘ | \ \ Zakladni udaje o modelu 1 Obrazek | ZS6 - ZS6: Vitr tlak, Ve sméru Y 10
e 7 \ l / pbrazek Model, Ve sméru Y 1 ZS7 - Vitr cf+ zleva - 3.2 Zatizeni na prut 10
/ l \‘ / 1 Model Obrazek | ZS7 - ZS7: Vitr cf+ zleva, Ve sméru Y 10
\\ ( | | /,/ 1.1 Uzly 1 Z88 - Vitr sani - 3.2 ZatiZeni na prut 11
\\ | ‘ 12 Linie 2 Obrazek | ZS8 - ZS8: Vitr sani, Ve sméru Y 11
\ \ ] ] |13 Materialy 2 Z8S9 - Vitr cf- zprava - 3.2 Zatizeni na prut 1
\\\ _/ / N T Uzlové podpory 2 Obrazek | ZS9 - ZS9: Vitr cf- zprava, Ve sméru Y 11
,,,// // 1 Prifezy 2 4 Vysledky - zatéZovaci stavy,
- Klouby na koncich prutu 2 kombinace zatizeni
/ Pruty 2 4.10 Stihlosti prutd 12
/ - Zatézovaci stavy a kombinace 412 Prufezy - vnitini sily 12
( Zatézovaci stavy 2 Vysledky - kombinace vysledku
‘\ NG Kombinace zatizeni 2 4.1 Uzly - podporové sily 15
B / 5. Kombinace zatiZzeni - parametry vypoctu & 4.2 Uzly - deformace 15
s 27 \ Kombinace vysledkd 6 4.10 Stihlosti prutd 15
/ 3 Eéiieni 4.12 Prafezy - vnitini sily 15
1 - Stélé - 3.2 ZatiZzeni na prut 7 Obrazek | vnitfni sily N, KV1: KZ1 nebo do KZ12, Ve sméru Y 18
})bréz ZS1 - ZS1: Stalé, Ve sméru Y 7 Obrazek | vnitni sily V,, KV1: KZ1 nebo do KZ12, Ve sméru Y 18
Z82 - Uzitné - 3.2 ZatiZeni na prut 7 Obrazek | vnitfni sily My, KV1: KZ1 nebo do KZ12, Ve sméru Y 19
brazek —ZS2 - Z82: Uzitné; Ve sméru Y 7 Obrazek | Globalni deformace u, KV2: KZ13 nebo do KZ20, Ve 19
\ ZS3 - S var. 1 - 3.2 Zatizeni na prut 8 sméru'Y
Obrazel Z83 - ZS Snl ar.1,Ve sméru Y 8 RF-STABILITY
ZS4 - Snih var.2 - 3:2 Zatizeni na prut 8 1.1 Zakladni udaje 20
Obra{ek Z84 - S var.2, Ve sméru Y 9 21 Soucinitele kritického zatizeni 20
Z85<8nihvar. 3 3.2 Zatizeni na prut 9 22 Vzpérné délky a kritické sily 20
Ob\agék }S(S - Z85: Snih var.3, Ve sméru Y 9 23 Vlastni tvary po uzlech 20
ZS6~ Vitr tlak --3.2 Zatizeni na prut 10 24 Vlastni tvary po prutech 20
\\§ / A\\\ \\
n ZAKLADNI UDAJE O MODELU
Obecné | Nézev/modelu Obloukova konstrukce
\ \ Nazev proj Bakalarska prace
——Typ mo 2D-XZ (ux/uz/py)
Kladny smeérglebalni osy Z Nahoru
L asifikace zatéZovacich stavl a Podle normy: EN 1990
\\ inaci ,“ ) Narodni pfiloha: CSN - Ceska Republika
= MODEL
Ve sméru 'Y
z
z
:: el
1.649 m
— 1.1 UZLY
Uzel Vztazny Souradny Souradnice uzlu
P (X,.Y,Z) ¢. Typ uzlu uzel systém X [m] ‘ Z [m] |
: 1 Standard - Kartézsky 0.000 0.000
:z 2 Standard - Kartézsky 10.700 0.000
------- : 3 Standard - Kartézsky 5.350 1.500
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Datum:

T-obdéinik 240/560 Ty 40

"P(XY2)
Pomocné body
na plose x-y

05.05.2021

12600.000 ‘

1 7 UZLOVE PQDPORY

780.000 ‘

7.077 ‘

4.00 ‘

5.00E-06 ‘
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Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: MO | 3
1.2 LINIE
i Délka linie
Typ linie Uzly €. L [m] Komentar
Oblouk 1,3,2 11.252 Xz
Polylinie 1,2 10.700 X
>
Wat. Modul Modul Poissonuv soug. Objem. tiha Soug. tepl. rozt. Soug. spolehlivosti Materidlovy
E [MPa] G [MPa] v y [kN/m3] o [1/K] w [-] model
Ocel S 235 | EN 1993-1-1:2005-05
210000.000 ‘ 80769.200 0.300 ‘ 78.50 ‘ 1.20E-05 ‘ 1.00 | Izotropni
linedrné elasticky
Lgpene lamelové dfevo GL28h | EN 1995-1-1:2009-10
1.25 | Izotropni

linearné elasticky

® 2.1 ZATEZOVACI STAVY

Zatéz. Oznaceni EN 1990 | CSN

stav zatéz. stavu Kategorie ucinkd I z

Zs1 Stalé Stalé -1.000

Z82 Uzitné Stalé/uzitné

ZS3 Snih var.1 Snih (H < 1000 m n.m.)

784 Snih var.2 Snih (H < 1000 m n.m.)

ZS5 Snih var.3 Snih (H < 1000 m n.m.)

756 Vitr tlak Vitr

Zs7 Vitr cf+ zleva Vitr

ZS8 Vitr sani Vitr

ZS9 Vitr cf- zprava Vitr

m 2.5 KOMBINACE ZATIZENI _
Kombin. Kombinace zatizeni y )
zatizeni | NS Oznaéeni ©, Soucinitel \ ZatdZovaci stav., \

KZ1 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 1 1.35 | Z$1 Stalg
2 1.05 | ZS2 Uzing——
3 1.50 | ZS3 Snih \x{ar 1

Kz2 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS6 1 1.35 | ZS1 Stalé N
2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih var. 1\ e
4 0.90 | ZS6 Vitr tlak

KZ3 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS7 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné |
3 1.50 | ZS3 Snih var.1 /
4 0.90 | ZS7 Vitr cf+ zleva

Kz4 ZS1 +1.5*ZS8 1 1.00 | ZS1 Stalé
2 1.50 | ZS8 Vitr sani
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qupq/a Ulozeni resp. pruzina [kN/m] [kNm/rad]
\c / /Uzly &, Osovy systém Ux ! uz ‘ oY KomentaF
TR Globalni X,Y,Z ® [ [
2 Globalni X,Y,Z N} = O
L “
LI VRN
=113 PRUREZY
Prifez | Mater. | IT [mrp"T ly [mm?] 1, [mm?] Hlavni osy Natodeni Celkové rozméry [mm]
(@, ¢. N\ A/[mm%v \ N [mm?2] A, [mm?] al’] o' [°] Sitka b ! Vyska h
1 T-obdélnik 248{566 /
3 T 36123200000L ‘ 0.00 ‘ 0.00 ‘ 240.0 ‘ 560.0
> 134490 O 112000.0
2 Ty¢ 40 s /
2 ‘ e ‘ 0.00 ‘ 0.00 ‘ 40.0 ‘ 40.0
§6.6 ) 1055.6
/
¥ 1.14 KLOUBY NA KONCICH PRUTU!
Kloub Vztazny (o/ uvny kloub resp p):ﬁzma [karr\ﬂ\
(@, systém Uy \ : ug Komentar
1 Lokalni x,y,z ] /
®1.17 PRUTY
Prut Linie Natoceni prutu Exc. Déleni Délka
(@, ¢. Typ prutu typ Bl (@, & L [m]
1 1 Nosnik Uhel 0.00 - - 11.252 | XZ
2 2 Tah Uhel 0.00 - - 10.700 | X
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: ZA|3

Kombinace zatizeni
NS Oznaceni G Soucinitel ZatéZovaci stav
ZS1+1.5*ZS9 1 1.00 | Z$1 Stalé
2 1.50 | ZS9 Vitr cf- zprava
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS4 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | Zs4 Snih var.2
1.35*Z81 + 1.05*ZS2 + 1.5*ZS4 + 0.9*ZS6 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS4 Snih var.2
4 0.90 | ZS6 Vitr tlak
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS4 + 0.9*ZS7 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
S 1.50 | ZS4 Snih var.2
4 0.90 | ZS7 Vitr cf+ zleva
1.35*Z81 + 1.05*ZS2 + 1.5*ZS5 1 1.35 | Z$1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS5 Snih var.3
1 35*ZS1 +\1 05*ZS2 + 1.5*ZS5 + 0.9*ZS6 1 1.35 | ZS1 Stalé
AN 2 1.05 | ZS2 Uzitné
\\ % \/ 3 1.50 | ZS5 Snih var.3
| 4 0.90 | ZS6 Vitr tiak
1 35*ZS1 +1.05*Z82 + 1.5*ZS3 + 0.9*ZS9 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih var.1
4 0.90 | ZS9 Vitr cf- zprava
1 -35"ZS1+1.05"ZS2 + 1.5°ZS5 +0.9°ZS9 1 1.35 | ZS1 Stalé
AN 2 1.05 | zS2 Uzitné
3 1.50 | ZS5 Snih var.3
4 0.90 | Zs9 Vitr cf- zprava
1 1.00 | ZS1 Stalé
2 0.75 | ZS2 Uzitné
3 1.00 | ZS3 Snih var.1
1 1.00 | ZS1 Stalé
2 0.75 | ZS2 Uzitné
3 1.00 | ZS3 Snih var.1
4 1.00 | ZS6 Vitr tlak
1 1.00 | Z$1 Stalé
2 1.00 | ZS6 Vitr tlak
1 1.00 | Zs1 Stalé
2 1.00 | ZS8 Vitr sani
1 1.00 | Z$1 Stalé
2 0.75 | ZS2 Uzitné
3 1.00 | Zs4 Snih var.2
1 1.00 | ZS1 Stalé
2 0.75 | ZS2 Uzitné
3 1.00 | ZS5 Snih var.3
N 1.00 | ZS$1 Stalé
2 0.75 | ZS2 Uzitné
-3 1.00 | ZS4 Snih var.2
4 1.00 | ZS6 Vitr tlak
1 1.00 | ZS1 Stalé
2 0.75 | ZS2 Uzitné
) 1.00 | ZS5 Snih var.3
4 1.00 | ZS6 Vitr tlak

® 2.5.2 KOMBINACE ZATIZENI - PA\?AMETRY VYPGCTU

Kombin. \ /
zatizeni Oznageni Y Parametry vypoctu
Kz1 1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoctu \ ® Analyza podle Il. fadu (P-Delta)

®  Picard

Metoda pro feseni-systému”
nelinearnich algebralckych rovnic
Moznosti : B Zohlednit pfiznivé tahové ucinky
: B Vztahnout vnitini sily na pfetvoreny
) \systém pro:
/. Normalové sily N

\ Smykové sily Vy a V,

/ [  Momenty My, MZ aMr
[ Materigly (diléi soug. spolehlivosti M)
4 Prifez (§ouéinitel proJ, ly, Iz, A, Ay, A;)
y-{faktor pro GJ, Ely, El,, EA, GA,, GA;)

Aktivovat soucinitele tuhosti:

Kz2 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoctu Analyza podle Il. fadu (P-Delta)
+0.9*ZS6
Metoda pro feseni systému @ Plcard
nelinearnich algebraickych rovnic
Moznosti E/ ZohIeanmane tahové ucinky

- wf Vztéhnout v
\ system pro: \

\ B Normalové\,sﬂy
\Smlkove sily Vy;rV

m “Momenty My,M aMs

Lpnl snly na pretvoreny

Aktivovat soucinitele tuhosti: : B Materialy (dilsi soug. §poleh||vbst| M)
: B PrifeZy (s&ucnmtéfproJ lyilz, A, Ay, A)
: B Pruty (f tor/pro GJ, Ely, El,, EP(GAy, GA,)
KZ3 1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoctu : ®  Analyza bgﬂle II. fadu (P-Délta) \
+0.9287 g \
Metoda pro feseni systému : ® Picard
nelinearnich algebraickych rovnic - —
MozZnosti : E Zohlednit pnzane ahoveé- uomky, S
: B Vztahnout vnitini Slly na pretvoreny
systém pro:
1 Normalové sily N
[ Smykove sily Vy a »
Momenty My, M a MT /
Aktivovat soucinitele tuhosti: : B Materidly (dilci souc. spolehlivosti /M) /
: M Prafezy (soucinitel pro J, Iy, IZ,‘A Ay A;) /
: @ Pruty (faktor pro GJ, Ely, El, EA GA,, GA,)
Kz4 ZS1+1.5*ZS8 Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)\‘ ~—
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Kombin.

[ e . ¥ .
Zatizeni Oznaceni

\\® 2.5.2 KOMBINACE ZATIZENI - PARAMETRY VYPOCTU

Parametw vypoctu

Metoda pro feseni systému @

nelinearnich algebraickych rovnic

MozZnosti |
B

Picard

Zohlednit priznivé tahové ucinky
Vztahnout vnitini sily na pretvoreny
systém pro:

[ Normalové sily N

[  Smykove sily Vya V,

¥ Momenty My, M; a My

KZ8 1.35*ZS1 + 1.05*ZS2 + 1.5"ZS4
+0.9*Z87

Aktivovat soucinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
: B Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A)
: E  Pruty (faktor pro GJ, Ely, El,, EA, GA), GA;)
“-§S1 +1.5*Z89 Zpusob vypoctu : ® Analyza podle Il. fadu (P-Delta)
\ Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
MozZnosti : M Zohlednit pfiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
X Smykové sily Vya V,
@  Momenty My, M; a My
Aktivovat soucinitele tuhosti: 1 B Materialy (diléi souc. spolehlivosti yM)
: [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: M Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
Moznosti : [ Zohlednit ptiznivé tahové uginky
: E Vztahnout vnitfni sily na pretvofeny
systém pro:
[ Normalové sily N
¥ Smykove sily Vy a V,
¥ Momenty My, M, a My
Aktivovat soucinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
: B Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A)
: E  Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)
ZpUsob vypoctu : ® Analyza podle Il. fadu (P-Delta)
-Metoda pro feseni systému ®  Picard
mmh algebraickych rovnic
loZnosti : M Zohlednit pFiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
( systém pro:
\ a 4 Normalové sily N
b , )\ [ Smykové sily VyaV,
|\ /) >\ ¥ Momenty My, M, a My
Ak‘tiVO\‘/at soucinitele tyho'sti : B Materialy (diléi sou€. spolehlivosti yM)
/. e : M Prafezy (soucinitel pro J, ly, Iz, A, Ay, A;)
’ : M Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)

Analyza podle Il. fadu (P-Delta)
Picard

Zohlednit pfiznivé tahové uginky
Vztahnout vnitini sily na pretvoreny
systém pro:

' Normalové sily N

[ Smykove sily Vya V,

Momenty My, M, a My

Materialy (diléi sou€. spolehlivosti yM)
Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)

KZ9 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS5

B
|
@

Zpusob vypoctu (

Metoda pro feSeni systeMu/
nelinearnich algebraickych rovnic
Moznosti

Aktivovat soucinitele tuhosti:

[5]

Analyza podle Il. fadu (P-Delta)
Picard

N\
E!/‘ \Zohlednit pfiznivé tahové Gcinky

tahnout vnitfni sily na pretvoreny
/s ém pro:
/ 1 Normalové sily N
[ Smykové sily Vy a V,

-Momenty My, M, a My
terialy (dil&i soug. spolehlivosti yM)
Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
Pruty {faktor pro GJ, El,, El,, EA, GA,, GA,)

KZ10 | 1.35*ZS1 +1.05*ZS2 + 1.5*ZS5

+0.9*ZS6

Zpusob vypoétu

Metoda pro fesSeni systému :
nelinearnich algebraickych rovnic {
MozZnosti : le

Analyza}godle\i{\(adu (P-Delta)
/ N\

Zahledmt prlinye tahové ucinky
Vztahnout vnitini sﬂva Fetvoreny
E/stemp;d.

5] Normalov/ ily N ~
E S ykoyé sﬂ)fy a VZ ‘ )

{4 Momenty MaMT\/A
Aktivovat soucinitele tuhosti: 1 B Materidly\(dilei souc spolehl;vosu YM)
1 @ Prifezy (soycinitel pro J, Iy, I, A, Ay\(-\)
: @  Pruty (faktor pro GJ, Ely, El,, EA, GAX‘:GAZ)
KZ11 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoctu : ®  Analyza podledi. fadu(P-Belta)—\ \
+0.9*ZS9 \ - \
Metoda pro feseni systému ®  Picard o
nelinearnich algebraickych rovnic
Moznosti : M Zohlednit pfiznivé ta\é\@ Gginky
1 [ Vztahnout vnitini sily or;ny \\ \
systém pro: \ )
4 Normalové sily N ‘/ / \V \
X Smykové sily Vya V, [ : N /f‘
¥ Momenty My, M a My \ \/
Aktivovat soucinitele tuhosti: : B Materidly (diléi souc. spolehllvosg ,lm

—
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\\® 2.5.2 KOMBINACE ZATIZENI - PARAMETRY VYPOCTU

Kombin.
‘\ | zatizeni Oznaceni Parametw vypoctu
‘\ (// . @ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
| - : E  Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)
3‘ KZ12 | 1.35"ZS1 + 1.05*ZS2 + 1.5*ZS5 Zpusob vypoctu @ Analyza podle Il. fadu (P-Delta)
/ = +0.9*ZS9
Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
Moznosti : M Zohlednit pFiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
X Normalové sily N
[ Smykové sily Vya V,
Momenty My, M; a My
Aktivovat soucinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
: M Prafezy (soucinitel pro J, ly, Iz, A, Ay, A;)
: M Pruty (faktor pro GJ, El,, El, EA, GA,, GA,)
Zpusob vypoctu : ®  Analyza podle Il. fadu (P-Delta)
Metoda pro feSeni systému ®  Picard
nelinearnich algebraickych rovnic
MozZnosti : @ Zohlednit ptiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
[ Smykové sily Vya V,
@ Momenty My, M; a My
Aktivovat soucinitele tuhosti: : B Materidly (diléi sou¢. spolehlivosti yM)
: B Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: @ Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)
Zpusob vypoctu : ® Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
Moznosti : M Zohlednit pFiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
X Normalové sily N
[ Smykové sily Vya V,
— Momenty My, M; a My
Xkﬁ\'/ovéﬁsouéinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
e 1 B Prafezy (souginitel pro J, ly, I, A, A, A)
\ : M Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
Kz15 MSP - charakteristicka > S Zpusob vypodtu : ®  Analyza podle Il. fadu (P-Delta)
/- Metoda pro feseni systému ®  Picard
i\ ( nelynea/rmchalgebralckych rovnic
. Mozn?stl \ \ : [ Zohlednit pfiznivé tahové uginky
: E  Vztahnout vnitfni sily na pfetvofeny
systém pro:
' Normalové sily N
[ Smykové sily Vya V,
@ Momenty My, M; a My
: B Materidly (diléi sou¢. spolehlivosti yM)
: B Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: @ Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)
KZ16 MSP - charakteristicka k{vypoctu, : ® Analyza podle Il. fadu (P-Delta)
Meto pro feseni systému ®  Picard
nelinearnich algebralckych rovnic
MozZnosti Zohlednit priznivé tahové ucinky
Vztahnout vnitfni sily na pretvoreny
~ systém pro:
~J 4 Normalové sily N
™ X Smykové sily Vy a V,
N Momenty My, M, a My
Aktivovat souginitele tyhosti : B Materialy (diléi souc. spolehlivosti yM)
( 7 : M Prafezy (soucinitel pro J, ly, Iz, A, Ay, A;)
: M Pruty (faktor pro GJ, Ely, El, EA, GA,, GA,)
Kz17 MSP - charakteristicka Zpusob vypoctu ®)\Analyza podle Il. fadu (P-Delta)
Metoda pro feSeni systému PRicard
nelinearnich algebraickych rovnic / ~\
MozZnosti [ /7 Zghlednit pfiznivé tahové Gcinky
/ : Dﬁ( Vzta'hnaout vnitini sily na pretvoreny
/ // systempro
/ = alové sily N
- my\ove silyVyaV,
Momenty My, MZ aMr
Aktivovat soucinitele tuhosti: | Matenalyi E-souc. spolehlivosti yM)
B Pfurezy (souclrﬁtél proJ, ly, Iz, A, Ay, A;)
B}/ Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
KZ18 | MSP - charakteristicka ZpUsob vypoctu . @[ Analyza pédlg/ﬂ Fédu (P Delta)
Metoda pro feseni systému \ Plcard \
nelinearnich algebraickych rovnic | ‘
Moznosti M \(omednltprlzmve ta)m\ve?cmky
Vztéhnout vmtrnlsﬂy napretvoreny
systém pro: / o
5 vé sity N Y
B S flyvyaVv, —
¥ Momenty My, M; a My ,A
Aktivovat soucinitele tuhosti: : B Materidly (dilci sou¢. spolehlivosti /ﬁ})
: E Prifezy (soucinitel pro J, Iy, I, A, A, A%
: [ Pruty (faktor pro GJ, Ely, Eiy, EA, GAyGA,)
KZ19 MSP - charakteristicka Zpusob vypoctu : ®  Analyza podle II\fadu(P-Delta)
Metoda pro feSeni systému ®  Picard
nelinearnich algebraickych rovnic N\ .
MozZnosti : B Zohlednit pfiznivé tahové ucinky //’ -
: B Vztadhnout vnitini sily n ppefvoreﬁy/ \\ \
systém pro: \
& Normalové sily N [/ \v
[ Smykové sily Vya V, | }
8 Momenty M, M,aMr  \ \ V
Aktivovat soucinitele tuhosti: : B Materialy (diléi sou¢. spolehllvosuyl\h\)

T RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku

I www.dlubal.cz




Datum:

Strana: 6/20

05.05.2021 Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: ZA|3
[/ \\m2.5.2 KOMBINACE ZATIiZENI - PARAMETRY VYPOCTU
| | Kombin.
| | zatizeni Oznaceni Parametry vypoctu
. @ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: E  Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)
KZ20 MSP - charakteristicka Zpusob vypoctu : ® Analyza podle Il. fadu (P-Delta)
—— Metoda pro feseni systému : ® Picard
nelinearnich algebraickych rovnic
Moznosti : B Zohlednit pfiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
X Smykové sily Vya V,
@ Momenty My, M; a My
N Aktivovat soucinitele tuhosti: 1 B Materialy (diléi souc. spolehlivosti yM)
: [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: M Pruty (faktor pro GJ, Ely, El,, EA, GA, GA,)
<'\>2.7KOM81NAC/E VYSLEDKU
Kombip.” )]
vysledku Oznadeni Zat&ovani
KV, KZ1 nebo do KZ12
KV2 - KZ13 nebo do KZ20
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Datum:

zs2
Uzitné

05.05.2021

M)
/

%§1 - Stélé
izeni [KN/m]

Strana: 7/20
Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: ZA|3
¥ 3.2 ZATIZENI NA PRUT ZS1: Stalé
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty Sila Konstant. L | Skuteénad. p | -0.500 |  kN/m
= 751: STALE
Ve sméru 'Y

1.649 m

Zatizeni [kKN/m]

m 3.2 ZATIZENI NA PRUT ZS2: Uzitné
Vztazeno Na prutech tizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na ¢ typ prabéh, smér délka Symbol | Hodnota | Jednotka
1 Pruty S| ichobé&zn\ ZL Skutecna d. ) 1500 | kN/m
p2 -1.500 kN/m
A 2.675 m
Q B 8.025 m
® ZS2: UZITNE /\C>
7S2: Uzitné v Ve sméru’Y
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Datum:

Zs3
Snih var;1

e
<

Zs4
Snih var.2

Strana: 8/20
057.075.2021 Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: ZA|3
NN . .
[/ \\m3.2 ZATIZENi NA PRUT ZS3: Snih var.1
| ‘ Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
\‘ \“ / 7 © na @, typ prabéh smeér délka Symbol | Hodnota | Jednotka
| | / 1 Pruty 1 Sila Konstant. zP Délka p -6.200 kN/m
“ ‘ “ pramétu
/ ~
/ N>
~ wZS3: SNi
_~ ®ZS3: SNIH VAR.1
/// : Snih var.1 Ve sméru’Y
’ Zatizeni [kN/m!
(o Zrndiiml
\\\::\ / /
L // 6.200
s
[
\\Y b 4 r A r A h 4
<
.
-
1.649 m
\\
r e //
m 3.2 ZATIZENI NA PRUT e ZS4: Snih var.2
Vztazeno Na prutech //étiieni Zatizeni Vztazna Parametry zatizeni
&. na ¢. ] (bé smér délka Symbol Hodnota Jednotka
1 Pruty 1 ichob&z ZP Délka P 0.000 kN/m
/ pramétu
. p2 -12.380 kN/m
) A 0.000 m
N B 2675| m
2 Pruty 1 . ) ZP Délka p1 -12.380 kN/m
N /) pramétu
(¢ > ‘ [ 0.000 | kN/m
A ; A 2.675 m
N B 5.350 m
3 Pruty 1 Sila Lichq}gézn zP Délka p1 0.000 kN/m
- pramétu
= p2 -6.190 kN/m
\ A 5.350 m
%e B 8.025 m
4 Pruty 1 Sila Lichobézn. P / /' élka p1 -6.190 kN/m
/ prumétu
0.000 kN/m
8.025 m
10.700 m
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ZS5
Snih var.3

M
N\
05.05.2021

Strana: 9/20
Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: ZA|3
® 754: SNIH VAR.2
ZS4 : Snih var.2 Ve sméru'Y
| Zatizeni [kN/m]
g 1 2.‘ 380
A 1,649 m

N

m 3.2 ZATIZENI NA PRUT ZS5: Snih var.3
Vztazeno Na prutec Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
©, na ©, typ, prub&h smér délka Symbol Hodnota Jednotka
1 Pruty 1 \) Sila Lichobézn. zP Délka p1 -12.220 kN/m
pramétu
P2 0.000 kN/m
A 0.000 m
B 5.350 m
2 Pruty 1 ila ichob&zn. zP Délka p1 0.000 kN/m
pramétu
p2 -6.110 kN/m
A 5.350 m
B 10.700 m
® 7S5: SNiH VAR.3 AN
Ve sméru Y

ZS5 : Snih var.3 N
Zatizeni [kKN/m]

12.220
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: ZA|3
zs6 ® 3.2 ZATIZENI NA PRUT ZS6: Vitr tlak
Vitr tla Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty 1 Sila Osamélé z Skute¢na d. P 4.280 kN
A 2.675 m
2 Pruty 1 Sila Osamélé z Skute¢na d. P 4.280 kN
A 8.025 m
® ZS6: VITR TLAK
| 786 :\Vitr tlak Ve sméru'Y
Zatizeni [kN]
4.280
.280
ZA 1D IEN
287 m 3.2 ZATIZENI NA PRUT K ZS7: Vitr cf+ zleva
Vitr cf+ zleva Vztazeno Na prutech ZatiZeni izeni Zatizeni Vztazna Parametry zatizeni
@, na ©, typ prabéh smér délka Symbol | Hodnota | Jednotka
1 Pruty 1 Sila Osamélé z Skute¢na d. P ‘ 4.280 kN
A 2.675 m
= 7S7: VIiTR CF+ ZLEVA (/@
Ve sméru 'Y

Z8S7 : Vitr cf+ zleva
Zatizeni [kN]

hed

4.280

I www.dlubal.cz
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: ZA|3
® 3.2 ZATIZENI NA PRUT ZS8: Vitr sani
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty 1 Sila Osamélé z Skute¢na d. P -14.124 kN
A 2.675 m
2 Pruty 1 Sila Osamélé z Skute¢na d. P -14.124 kN
A 8.025 m
® ZS8: VITR SANI
Ve sméru 'Y

zs9
Vitr cf- zprava

| 288 \Witr séni

Zatizeni [kN]

valh)

1.649 m

\J

N
izeni
prabéh

m 3.2 ZATIZENI NA PRUT Z89: Vitr cf- zprava
Vztazeno Na prutech ZatiZeni Zatizeni Vztazna Parametry zatizeni
@, na ©, typ smér délka Symbol | Hodnota | Jednotka
1 Pruty 1 Sila % Osamélé z i Skute¢na d. P ‘ -14.124 kN
A 8.025 m
= 7S9: VIiTR CF- ZPRAVA (/@
Ve sméru Y

Z89 : Vitr cf- zprava
Zatizeni [kN]

hed

I www.dlubal.cz
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" 4.10 STIHLOSTI PRUTU
ALOSTRE

> ; Délka Soucinitele vzpérné délky [-] Stihlost [-]
| | Profez - Lim) e ‘ e hy ‘ he
1- T‘Tobdélnl'k 25,0%560 11.252 1.000 1.000 69.61 162.41
2-Tyc 40} 10.700 1.000 1.000 1070.00 1070.00
® 4.12 PRUREZY - VNITRNI SILY
Prut | _~Uzel 4\ Misto Sily [kN] Momenty
&. & \ x [m] N ‘ Vv, M, [kNm]
nik 240/560
1 0.437 -0.000
0.000 2.074
0.000 2.074
\ -0.437 -0.000
VASY) AN -0.888 -0.000
1.600 0.982
1.600 0.982
-0.209 3.120
-0.209 3.120
| -1.708 0.778
| -1.708 0.778
2 1.238 -0.000
ZS3 1 ) 1.904 0.000
3 > 0.000 12.380
> 0.000 12.380
2 /> -1.904 0.000
ZS4 1 > / 3.812 0.000
/ 3.812 0.000
> 1.500 16.636
N 16.636
3 > 5.994
> 5.994
> 1.873
> 1.873
> -0.000
2 > 0.000
ZS5 1 > 0.000
> 0.000
3 > 2.403
> 2.403
> 0.000
2 > 0.000
ZS6 1 > -0.000
>
>
3 >
4
>
>
2 >
ZS7 1 >
>
>
3 >
>
2 >
ZS8 1 >
>
>
3 >
>
>
>
2 >
ZS9 1 >
3 >
>
>
>
2 >
KZ1 1 > -117.641
> -105.927
> -105.926
3 > -99.917
> -99.917
> -104.025
> -104.025
2 > -117.419
Kz2 1 > -125.103
> -113.187
> -113.193
3 > -107.409
> -107.409
> -111.281
> -111.276
2 > -124.850
KZ3 1 > -121.050
> -108.989
> -108.995
3 > -103.369
> -103.369
> -107.603
> -107.603
2 > -120.868
Kz4 1 > 7.338
> 4.666
> 4.597
3 > 5.252
> 5.252
J\ > 4.331
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Oddil:

VY |3

/ \
® 4,12 PRUREZY - VNITRNI SILY
Prut_, ‘ | Uz“el“ Misto Sily [kN] Momenty
&/ | zsKz| ‘ x[m] N v, M, [KNm]
A\ 1 8.024 > 4.390 16.510 -45.519
\ \ 11.251 > 7.155 11.612 0.000
\ \ ) 0.000 [> 4.741 2.344 0.000
N\ 5.626 |> 5.256 -6.298 -10.596
N 5.626 [> 5.256 -6.298 -10.596
8.024 [> 3.126 -9.767 -29.988
8.024 [> 3.141 11.419 -29.988
11.251 > 4.386 7.154 0.000
0.000 [> -100.398 4.448 0.000
0.000 [> -100.398 4.448 0.000
2675 > -89.023 6.537 25.102
\\2.675 > -89.023 6.537 25.102
/2920 |> -87.571 3.898 26.367
> -87.571 3.898 26.367
> -83.513 -6.481 12.316
> -83.513 -6.481 12.316
> -3.536 3.961
> -3.536 3.961
>\ -3.881 2.891
> ) -3.881 2.891
>/ 6.654 -0.000
115 6.654 0.000
Kz7 > 4.486 0.000
4.486 0.000
8.474 27.787
) 4.621 27.787
>/ 2.153 28.600
>/ 2.152 28.600
o 994 -6.292 12.406
5 >\ -90:994 |< -6.292 12.406
b \ 6.582
> 2 6.582
> 4.951
> 4.951
> -0.000
> 0.000
Kz8 > 0.000
> 0.000
> 29.322
> 29.322
> 30.133
> 30.133
> 12.284
> 12.284
>
>
>
>
>
>
Kz9 >
>
>
>
>
>
>
>
>
>
Kz10 >
>
>
>
>
>
B>
>
>
>
Kz11 > -104.274
> -92.084
> -92.084
> -86.595
> -86.595
> -91.898
> -91.914
> -104.287
Kz12 > -70.838
> -70.838
> -52.810
> -52.810
> -50.531
> -50.531
> -53.774
> -53.783
> -62.450
251 | -62.450
Kz13 1 0.000 |> -79.904
2,675 |> -71.959
2,675 |> -71.959
3 5.626 [> -67.855
5.626 | -67.855
8.024 |> -70.663
8.024 (> -70.663 \
2 11.251 > -79.744 \‘
Kz14 1 0.000 [> -88.176 )
2,675 |> -80.007
2,675 |> -80.011
3 5.626 [> -76.157

1
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VY |3

Misto Sily [kN] Momenty
x [m] N V. M, [kNm]
5.626 |> -76.157 0.056 14.664
8.024 > -78.703 -1.804 12.336
8.024 > -78.699 -6.084 12.336
11.251 > -87.983 -0.226 0.000
0.000 [> -18.932 0.370 0.000
2.675 |> -17.478 2.551 4.095
2.675 > -17.479 -1.729 4.095
5.626 |> -17.227 0.214 1.867
5.626 > -17.227 0.214 1.867
8.024 > -17.298 1.764 4.243
> -17.298 -2.516 4.243
> -18.897 0.049 0.000
> 3.859 -7.469 0.000
> 2.802 -10.869 -24.535
> 2.776 3.255 -24.535
> -20.678
> -20.678
NN -26.284
>\ -26.284
> ) 0.000
>/ 0.000
~ 0.000
16.853
16.853
17.723
) 17.723
> / 8.518
>/ 8.518
> 2.812
WISN 2.812
N 2.067
> 2.067
> -0.000
> 0.000
KzZ18 > 0.000
> 0.000
> 13.656
> 13.656
> 5.352
> 5.352
> 2.014
> 2.014
> 0.000
4
Kz19 >
>
>
>
>
>
>
>
>
>
>
>
>
>
Kz20 >
>
>
>
>
4
>
>
>
2 >
Prurez €. 2: Ty¢ 40
2 Zs1 1 0.000 [> 8.761
2 10.700 > 8.761
z82 1 0.000 > 8.636
2 10.700 > 8.636
ZS3 1 0.000 [> 50.898
2 10.700 |> 50.898
ZS4 1 0.000 |> 40.296
2 10.700 |> 40.296
ZS5 1 0.000 > 27.545
2 10.700 > 27.545
ZS6 1 0.000 [> 7.033
2 10.700 |> 7.033
ZS7 1 0.000 |> 3.717
2 10.700 |> 3.717
ZS8 > Neuginnost
ZS9 > Neucinnost
Kz1 1 0.000 > 99.943
2 10.700 |> 99.943
Kz2 1 0.000 |> 106.481
2 10.700 |> 106.481
KZ3 1 0.000 [> 103.396
2 10.700 > 103.396
KzZ4 > Neucinnost
KZ5 > Neucinnost
KZ6 1 0.000 |> 83.538
2 10.700 |> 83.538 \
Kz7 1 0.000 |> 90.066 |
2 10.700 > 90.066 /
KZ8 1 0.000 > 86.986
2 10.700 > 86.986
KZ9 1 0.000 |> 63.835

1
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Datum: 05.05.2021 Projekt: Bakalarska prace Model: Obloukova konstrukce oddil: VY |3
ol \ Y
= 4.12 PRUREZY - VNITRNI SILY
[ Uzel Misto Sily [kN] Momenty
¢ x [m] N V. M, [kNm]

10.700 |> 63.835 0.000 0.000

0.000 [> 70.352 0.000 0.000

10.700 |> 70.352 0.000 0.000

0.000 |> 89.771 0.000 0.000

10.700 |> 89.771 0.000 0.000

0.000 > 53.702 0.000 0.000

10.700 > 53.702 0.000 0.000

0.000 [> 67.872 0.000 0.000

10.700 |> 67.872 0.000 0.000
> 75.116 0.000 0.000
> 75.116 0.000 0.000
> 16.170 0.000 0.000
> 16.170 0.000 0.000
> Neucinnost
> 56.965 0.000 0.000
> 56.965 0.000 0.000
> 43.858 0.000 0.000
> 43.858 0.000 0.000
> P 0.000 0.000
> 0.000 0.000
>/ 0.000 0.000
S 0.000 0.000

Kombinace vysledku

|

] Podporové momenty
&. KV Px My [kNm]
1 KV1 Max 0.000
Min 0.000
KVv2 Max 0.000
Min 0.000
2 KV1 Max 0.000
Min 0.000
KV2 Max 0.000
Min 0.000
4.2 UZLY - DEFORMACE Kombinace vysledku
Uzel Posuny [mm] ( Pootocent /7
G KV Ux uz N = Qv [rqd] (
1 KV1 Max 0.0 0.0 p.0024
Min 0.0 0.0 | -0.0048
KV2 Max 0.0 0.0
Min 0.0 0.0
2 KV1 Max 4.3 0.0
Min -11.7 0.0
KV2 Max 3.0 0.0
Min -6.5 0.0
3 KV1 Max 23 15.8
Min -5.9 -7.4
Kv2 Max 1.6 8.7
Min -3.3 -5.2
Min 43 15.8
Min -11.7 -7.4
2 4.10 STIHLOSTI PRUTU Kombinace vysledku
Prut Délka Soucinitele vzpérné délky [-]
&. Prifez L [m] Kery ! Koz Az
1 1 - T-obdélnik 240/560 11.252 1.000 1.000 162.41
2 2-Tyc 40 10.700 1.000 1.000 1070.00
®4.12 PRUREZY - VNITRNI SILY Kombinace vysledku
Prut Uzel Misto Sily [kN] Momenty Ptislusejici
&. KV &. x [m] : N ‘ V, M, [kNm] _zat. stavy
Prurez ¢. 1: T-obdélnik 240/560
1 KV1 1 0.000 MaxN |> 7.338 -13.682 | 0.000 KZ 4
Levy Min N > -125.103 1.364 | 0.000 KZ 2 [
MaxV, [|> -70.838 19.641 | 0.000 KZ 12 ‘
MinV, |> 7.338 -13.682 | 0.000 KZ 4
Max M, > 0.000 0.000 | 0.000
MinM, |> 0.000 0.000 | 0.000
0.000 MaxN [> 7.338 -13.682 | -0.000 KZ 4
Pravy MinN > -125.103 1.364 | 0.000 KZ 2
MaxV, |> -70.838 19.641 | 0.000 KZ 12
MinV, |> 7.338 -13.682 | -0.000 KZ 4
Max M, [> -70.838 19.641 | 0.000 KZ 12
MinM, |> 7.338 -13.682 | -0.000 KZ 4
2.675 MaxN [> 5.950 -1.618 | 1.088 KZ 5
Levy Min N > -113.187 7.980 | 14.604 Kz 2
MaxV, |> -92.082 8.507 | 29.322 KZ 8
MinV, |> 4.666 -17.763 | -42.160 KZ 4
Max M, > -92.082 8.507 | 29.322 KZ 8
MinM, |> 4.666 -17.763 | -42.160 KZ 4 \
2.675 MaxN [> 5.950 -1.618 | 1.088 KZ 5 |
Pravy Min N > -113.193 4.129 | 14.604 KZ 2
MaxV, [|> -89.023 6.537 | 25.102 KZ 6
MinV, |> -73.861 -1.728 | 22.969 Kz 10
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o/e ) T
® 4,12 PRUREZY - VNITRNI SILY Kombinace vysledkd
Prut_, ‘ | Uz“‘el“ Misto Sily [kN] Momenty Prislusejici
&/ KV | ’ x[m] N vV, M, [kNm] zat. stavy
N\ kvt | Max M, [> -92.087 4.655 | 29.322 Kz 8
\ \ Min M, |> 4.597 3.422 | -42.160 KZ 4
\ \ MaxN [|> 5.977 -2.004 | 0.646 KZ 5
\\\ — Min N > -112.283 3.992 | 15.567 KZ 2
MaxV, [|> -104.998 5.736 | 13.342 KZ 1
MinV, > -73.076 -2.858 | 22.382 KZ 10
Max M, > -90.654 2.086 | 30.133 KZ 8
MinM, |> 4.603 3.066 | -41.364 KZ 4
MaxN [> 5.977 -2.004 | 0.646 KZ 5
MinN > -112.283 3.992 | 15.567 KZ 2
MaxV, |> -104.998 5.736 | 13.342 KZ 1
MinV, > -73.076 -2.858 | 22.382 KZ 10
Max M, [> -90.654 2.086 | 30.133 KZ 8
MinM, |> 4.603 3.066 | -41.364 KZ 4
MaxN  [> 5.256 -6.298 | -10.596 KZ 5
4+ MinN ~|> -107.409 -0.030 | 21.495 Kz 2
~MaxV, ) 0.000 0.000 | 0.000
Min V., -50.531 -8.130 | 7.159 KZ 12
yh‘/léx/Mz B -107.409 -0.030 | 21.495 KZ 2
/ Min My |> 5.252 -1.058 | -38.575 KZ 4
i axN  |> 5.256 -6.298 | -10.596 KZ 5
y |~ Min N > -107.409 -0.030 | 21.495 KZ 2
] > 0.000 0.000 | 0.000
in V »\\ -50.531 -8.130 | 7.159 Kz 12
/Méx‘!\\/},\ > A -107.409 -0.030 | 21.495 Kz 2
/ W\ [ 5.252 -1.058 | -38.575 KZ 4
( > 4.331 -4.676 | -45.519 KZ 4
“\ Min N \P,/ o -111.281 -3.806 | 16.534 KZ 2
“Max V, > \3.094 0.757 | 5.391 Kz 10
MV > .898 -12.444 | 0.738 KZ 11
Max M, &~ —=111:28 -3.806 | 16.534 Kz 2
Min My~ >~ 1331 -4.676 | -45.519 Kz 4
8.024 Max N > -45.519 KZ 4
Pravy Min \; > 16.534 KZ 2
Max V> > -45.519 KZ 4
MinV, &~ 16.534 Kz 2
Max My 16.534 Kz 2
Min M, |> \ -45.519 KZ 4
8.331 MaxN > ~ -40.519
Levy MinN > 14.295
MaxV, |>
MinV, |>
Max My |>
MinM, |>
8.331 MaxN  [>
Pravy Min N >
MaxV, [|>
MinV, |> -112.229
Max M, > -112.229
MinM, |> 4.485
11.251 MaxN [> 7.155
Levy MinN > -124.850
MaxV, |> 7.155
MinV, |> -75.551
Max My > -117.418
MinM, |> 7.155
2 11.251 MaxN  [> 7.155
Pravy Min N > -124.850
MaxV, |> 7.155
MinV, |> -75.551
Max M, > 0.000
Min M, |> 0.000
KVv2 1 0.000 MaxN [> 3.859
Levy Min N > -88.176
MaxV, [|> -65.904
MinV, > 3.859
Max My > 0.000
Min M, |> 0.000
0.000 MaxN  [> 3.859
Pravy MinN > -88.176
MaxV, |> -65.904
MinV, |> 3.859
Max M, > -65.904
Min M, |> 3.859
2.675 MaxN |> 2.802
Levy MinN > -80.007
MaxV, |> -68.759
MinV, |> 2.802
Max M, > -68.759
MinM, |> 2.802
2.675 MaxN |> 2.776
Pravy MinN > -80.011
MaxV, |> -60.717
MinV, > -53.841
Max M, > -68.763
Min M, |> 2776
2.920 MaxN  [> 2.826
Levy Min N > -79.397
MaxV, [|> -71.324
MinV, |> -53.311
Max M, > -67.799
Min M, |> 2.826
2.920 MaxN [> 2.826
Pravy MinN > -79.397
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® 4.12 PRUREZY - VNITRNI SILY Kombinace vysledku
Prut_, [ el Misto Sily [kN] Momenty Prislusejici
&/ KV | x[m] N vV, M, [kNm] zat. stavy
A\ Kv2| > -71.324 3.927 | 9.062 KZ 13
\\ | > -53.311 -2.570 | 16.064 KZ 20
\ \, / / > -67.799 0.767 | 20.197 KZ 19
No—" > 2.826 2.942 | -23.775 KZ 16
> 3.501 -0.706 | -20.678 KZ 16
> -76.157 0.056 | 14.664 KZ 14
/ > -17.227 0.214 | 1.867 KZ 15
/ > -56.948 -4.320 | 8.518 Kz 17
{ > -76.157 0.056 | 14.664 KZ 14
o > 3.501 -0.706 | -20.678 KZ 16
> 3.501 -0.706 | -20.678 KZ 16
> -76.157 0.056 | 14.664 KZ 14
> -17.227 0.214 | 1.867 KZ 15
> -56.948 -4.320 | 8.518 KZ 17
> -76.157 0.056 | 14.664 KZ 14
> 3.501 -0.706 | -20.678 KZ 16
2.698 -3.920 | -26.284 KZ 16
-78.703 -1.804 | 12.336 KZ 14
-17.298 1.764 | 4.243 KZ 15
2.698 -3.920 | -26.284 KZ 16
-78.703 -1.804 | 12.336 KZ 14
2.698 -3.920 | -26.284 KZ 16
> 2.719 10.204 | -26.284 KZ 16
1>; -78.699 -6.084 | 12.336 KZ 14
> 2.719 10.204 | -26.284 KZ 16
P -78.699 -6.084 | 12.336 KZ 14
S -78.699 -6.084 | 12.336 KZ 14
\ Min My ag,/ < 2.719 10.204 | -26.284 KZ 16
8.331\ \MGLN,‘ > /\7%729 9.813 | -23.212 KZ 16
Levy MinN" > .345 -5.827 | 10.563 KZ 14
s 72 -23.212 KZ 16
b 10.563 KZ 14
e 10.563 Kz 14
> -23.212 KZ 16
8.331 > -23.212 KZ 16
Pravy N 10.563 KZ 14
-23.212 KZ 16
:\ 10.563 KZ 14
> 10.563 KZ 14
> -23.212 KZ 16
11.251 > -0.000 KZ 16
Levy > 0.000 KZ 14
> -0.000 KZ 16
|> /
>
>
2 11.251 >
Pravy >
>
>
>
4
Prufez €. 2: Ty¢ 40
2 KV1 1 0.000 MaxN [> 106.481
Min N > 0.000
MaxV, |> 0.000
MinV, |> 0.000
Max My > 0.000
MinM, |> 0.000
2 10.700 MaxN [> 106.481
MinN > 0.000
MaxV, |> 0.000
MinV, |> 0.000
Max M, > 0.000
Min M, |> 0.000
Kv2 1 0.000 MaxN  [> 75.116
Min N > 0.000
MaxV, [> 0.000
MinV, |> 0.000
Max M, > 0.000
MinM, |> 0.000
2 10.700 MaxN [> 75.116
Min N > 0.000
MaxV, |> 0.000
MinV, |> 0.000
Max M, > 0.000
Min M,  |> 0.000
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ﬁ \- VNITRNI SILY N
KV1 : KZ1 nebo do KZ12 Ve sméru Y

| Vhitini sily N
Kombinace vysledkd: Max. a min. hodnoty

<7 |
p\&Y

7.155
106.481
1.658 m
N ]
® VNITRNI SILY V,
KV1 : KZ1 nebo do KZ12 Q - Ve sméru'Y
Vnittni sily V-z -
Kombinace vysledku: Max. a min. h ‘/\/
|
| \

Max V-z: 19.641, Min V-z: -17.763 [kN]

) e

79
.
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05.05.2021 Projekt: Bakalarska prace

// x- VNITRNI SILY M,

|| | [k : K21 nebo do kz12
| |

Model:

Strana: 19/20
Obloukova konstrukce

Oddil: VY |3

|| R?mtrnl sily M-y
|
|

Kombinace vysledkui: Max. a min. hodnoty

) s

Ve sméru 'Y

Max M-y: 30.133, Mi WW/LK

1.649 m

KV2 : KZ13 nebo do KZ20

= GLOBALNI DEFSRW

Kombinace vysledku: Max. a min. hod oty / />

)

Ve sméru 'Y

Soucinitel pro deformace: 50.00
Max u: 8.9, Min u: 0.0 mm

1.649 m
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RF-STABILITY . ! P Oddil: RF |3
PR1 /
Stabilitni analyza

“m 1.1 ZAKLADNI UDAJE
| || Pocet nejnepfiznivéjSich vlastnich Eisel (vI. 4
tvard pro vzpér/vyboceni):

Normovani vlastnich tvarG: Na 1 tak, ze |u|=1

<N

Prevzit normalové sily z RFEMu z: KZ2 - 1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS6
—>

Vy’uéit pfiznivé pusobeni tahovych sil: 2|

sobem normalovych sil jako po&ate¢nich O
prqdpe i:
,,// >
[ Lanczosova metoda
e 1 Kofeny charakteristického polynomu
Metoda v?‘l;{oétu vlastnich ¢isel: Ll Iterace podprostoru

LI Metoda sdruzenych gradientt (ICG)

StéBlIlth/analyza z vysledkli ZS/KZ =
Stabrﬁtnl analyza po pritizeni do selhani O
konstrukcef

e —
BT yp/matlce‘ A\ Standardné
\ / /,,
Aktlvo’Oat zmény tlﬁdstl zZp /ogramu RFEM 5]
\\ \\
21 SOUCINITELE KRITICKEHO ZATIZENI
VL. gislo [ Souginitel 2‘: \ Faktor
(3 krltrckeh{) zatizeni f % zvétseni a
1 [ 82748 | / 1.012
2 W\ 159301 1.006
3 \ \ 209.024 1.005
4 — 238, 595 1.004

/,,,

w22 VZPERNEDELKY AKRITICKE SiLY

Prut Uzel 4 . D%a pru ~ VL tvgr — Vzpérna délka [m] Soug. vzpérné délky [-] Kriticka sila
&. Pogatek Konec & g Lery ‘ Lerz Kery ! Kerz Ner [kN]
1 1 2 11 252 /w/ 1 6.097 2.613 0.542 0.232 9399.750
2 g 2 4.393 1.883 0.390 0.167 18105.900
/ 3 / 3.836 1.644 0.341 0.146 23743.900
(O 4 3.591 1.539 0.319 0.137 27103.100
2 1 2 10.700_— 1 ‘ ( Tah v prutu -> Zadny vypocet
2 | | Tah v prutu -> Zadny vypocet
3 | Tah v prutu -> Zadny vypodet
4 Tah v prutu -> Zadny vypocet

% 2.3 VLASTNI TVARY PO UZLECH

Uzel VL. tvar Normalizované pt%{u;j;f” /] _ Normalizovana pootoceni [-]

¢. (©. ux Uy \ / ug N (% (0% 0z

1 1 0.00000 0.00000 | ./ 0.00000 _0.00000 | — -0.48489 0.00000
2 0.00000 0.00000 \ 0.00000 __\ 0.24011 0.00000
3 0.00000 0.00000 . [0.00000 -0.34256 0.00000
4 0.00000 0.00000 \0 00000 [ 0.62582 0.00000

2 1 -0.00035 0.00000 0.00000 | -0.48431 0.00000
2 -0.15228 0.00000 0.00000 -0.24014 0.00000
3 -0.64236 0.00000 0. OQOGO 0.34250 0.00000
4 -0.00308 0.00000 0. 00006/ - ) // 0.00000 0.62906 0.00000

3 1 -0.34168 0.00000 0.00032 "~ 0.00000 0.43818 0.00000
2 -0.07628 0.00000 0.99709-|_“—  0.00000 0.00033 0.00000
3 -0.32098 0.00000 0.94709 0.00000 \ 0.00000
4 -0.03412 0.00000 0.00241 0.00000 0.00000

® 2.4 VLASTNIi TVARY PO PRUTECH

Prut- Uzel Misto VI. tvar Normalizované posuny [-] /,/ Normalizovana pootoceni [-]
©. . X [m] ¢. Ux Uy (= [0)% (074
1 1 0.000 1 0.00000 0.00000 0.00000 - 0.48489 0.00000
2 0.00000 0.00000 0.00000 |~ AN -0.24011 0.00000
3 0.00000 0.00000 0.00000"| “0\88000 \ 0.34256 0.00000
4 0.00000 0.00000 0.00000 | / 0.00000 || -0.62582 0.00000
2 11.251 1 -0.00030 0.00000 0.00017 | | OTBQE%O ) / 0.48431 0.00000
2 -0.13185 0.00000 0.07618 | \ 0.00000"| <. 0.24014 0.00000
3 -0.55619 0.00000 0.32136.| 0.00000 \0434250 0.00000
4 -0.00267 0.00000 0.00154 |~ ""06/00000 | 0.62906 0.00000
2 1 0.000 1 0.00000 0.00000 0.00000 0.00000 | 0 0.00000
2 0.00000 0.00000 0.00000 N Q,OOOOO \0 00000 0.00000
3 0.00000 0.00000 0.00000 ~0.00000 10.00000 0.00000
4 0.00000 0.00000 0.00000 0. 06000 0.00000 0.00000
2 10.700 1 -0.00035 0.00000 0.00000 QOOOO 0’.000\0(& 0.00000
2 -0.15228 0.00000 0.00000 0.00000 0.00000\ |\, 0.00000
3 -0.64236 0.00000 0.00000 0.00000-f  0.00000 |\ 0.00000
4 -0.00308 0.00000 0.00000 0.00&?\0 0.00000 | 0.00000
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\‘ \ \J Zakladni udaje o modelu 1 komponentech - soufadny systém
/ \ | Model, Proti sméru osy X 1 Obrazek | ZS6 - ZS6: Vitr sani, [zometrie 9
~ | \‘ Model ZS7 - Vitr cf- zprava - 3.1 Zatizeni na uzel 10
[ | | Uzly 1 - po komponentech - soufadny systém
\ J ‘ Linie 2 Obrazek | ZS7 - ZS7: Vitr cf- zprava, Izometrie 10
\\ Materialy 2 ZS8 - Imperfekce - 3.14 Imperfekce 10
_J/ N Uzlové podpory 2 Z89 - Teni - 3.1 Zatizeni na uzel - po 10
o Prurezy 2 komponentech - souradny systém
) Klouby na koncich prutu 2 Obrazek | ZS9 - ZS9: Treni, Proti sméru osy X 10
Pruty 2 4 Vysledky - zatéZovaci stavy,
Zatézovaci stavy a kombinace kombinace zatizeni
Zatézovaci stavy 2 4.10 Stihlosti prutt 11
Kombinace zatizeni 3 412 Prurezy - vnitfni sily 11
= Kombinace zatizeni - parametry vypoctu S Vysledky - kombinace vysledku
Kombinace vysledku 6 4.1 Uzly - podporové sily 18
tizeni 4.2 Uzly - deformace 18
1 - Stélé - 3.1 ZatiZeni na uzel - po 7 4.10 Stihlosti prutd 19
\\ komponentech - soufadny systém 412 Prarezy - vnitini sily 19
—— | Obrazek | ZS1-ZS1: Stalé, Proti sméru osy X 7 Obrazek | vnitfni sily N, KV1: KZ1 nebo do KZ5, Izometrie 32
itné - 3.1Zatizeni na uzel - po 7 Obrazek | vnitfni sily Vy, KV1: KZ1 nebo do KZ5, Izometrie 33
ny systém Obrazek | vnitni sily V,, KV1: KZ1 nebo do KZ5, Izometrie 33
Obrazel sméru osy X 7 Obrazek | vnitni sily My, KV1: KZ1 nebo do KZ5, Izometrie 34
izeni na uzel - po 8 Obrazek | vnitfni sily M,, KV1: KZ1 nebo do KZ5, Izometrie 34
- souradny systém Obrazek | Globalni deformace uz, KV2: KZ6 nebo do KZ10, 85
Obrazek nih, Proti sméru osy X 8 Proti sméru osy X
k - 3.1 Zatizeni na uzel - po 8 Obrazek | Globalni deformace uy, KV4: KZ16 nebo do KZ20, 35
Proti sméru osy X
Obrazel 8 Obrazek | vnitfni sily N, KV3: KZ11 nebo do KZ15, |zometrie 36
9 Obrazek | vnitni sily Vy, KV3: KZ11 nebo do KZ15, Izometrie 36
Obrazek | vnitni sily V, KV3: KZ11 nebo do KZ15, |zometrie 37
Obrazek ) Izometrie 9 Obrazek | vnitfni sily My, KV3: KZ11 nebo do KZ15, Izometrie 37
izeni.na uzel - po 9 Obrazek | vnitini sily M,, KV3: KZ11 nebo do KZ15, Izometrie 38
» ZAKLADNI E O MODELU
Obecné zev modelu Praviak P2 + Sloup S2
azev projektu Bakalarska prace
D r:gdelu)ﬂ 3D
Kl é Dolu
Klasifikace zatéZov. Podle normy: EN 1990
inaci Narodni priloha: CSN - Ceska Republika

» MODEL

Proti sméru osy X

243 m

Kartezsky m11UZLY
Uzel Vztazny Souradny Souradnice uzlu
© Typ uzlu uzel systém X [m] I Y [m] ) ﬁ%ntéf
1 Standard - Kartézsky 0.000 0.000
H 2 Standard - Kartézsky 0.000 -8.000
P(XY.Z) 3 Standard - Kartézsky 0.000 0.000
4 Standard - Kartézsky 0.000 -8.000
z 5] Standard - Kartézsky 0.000 -4.000 \
6 Standard - Kartézsky 0.000 -2.000 4
7 Standard - Kartézsky 0.000 -6.000 -5.000 \
8 Standard - Kartézsky 0.000 -16.000 0.000 \\
9 Standard - Kartézsky 0.000 -16.000 -5.000 ~
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m11UZLY
Vztazny Souradny Souradnice uzlu
Typ uzlu uzel systém X [m] ) Y [m] ) Z [m] Komentar
Standard - Kartézsky 0.000 -12.000 -5.000
Standard - Kartézsky 0.000 -10.000 -5.000
Standard - Kartézsky 0.000 -14.000 -5.000
INIE
Délka linie
Typ linie Uzly €. L [m] Komentar
PonIinie 34 8.000 Y
\Polylinie 4,9 8.000 Y
olylinie 1,3 5.000 z
_Polylinie 24 5000 | Z
" Polylinie 8,9 5.000 z
N L . \\ 4 \/‘
®1,3 MATERIALY
‘Mat./ Moddl Modul Poissonlv souc. Objem. tiha Soug. tepl. rozt. Soug. spolehlivosti Materialovy
\&( EMPal ~ G [MPa] v[] y [kN/m3] a [1/K] w [-] model
pcel 323/5 | EN 1993-1-1:2005-05
”210000 009 80769.200 0.300 78.50 1.20E-05 1.00 | Izotropni linearné
elasticky
Podpora \ \ Sloup Podepieni resp. vetknuti
c. vZ Uux | W Uz x| ey gz
1 [128 [l B | @8 | 8 | B8 | B8 | @
® 1.13 PRUREZY
Prirez Mater. Iy [mm4] / / Iy [mm* ], _7\ 1, [mm?] Hiavni osy Natoceni Celkové rozméry [mm]
&. &. Almmz | LA [mmz] ‘ \‘\\\ A, [mm?] al] o' [°] Sitka b Vyska h
1 RO 219.1x12.5 | EN 10219-2: 2006 ‘ / N
86890000.0 | 43453000 0 43450000.0 | 0.00 ‘ 0.00 ‘ 219.1 ‘ 219.1
8110.0 \ 0511 /4051 A~
2 IPE 400 | Ferona - DIN 1025-5: '1994\3:1
2 514000.0 1300000.0 ) 1,3200000 0 0.00 0.00 180.0 400.0
8450.0 4058. 3232.8
® 1.14 KLOUBY NA KONCICH PRUTU
Kloub Vztazny Normalovy/smykovy lQo/ub fesp. pruiinajM*« Momemovy\kloub resp. pruzina[MNm/rad]
& systém uy ; 1 i @y ‘ 0z Komentar
1 Lokalni x,y,z [ ® | [
2 Lokalni x,y,z ] ] | =
®1.17 PRUTY
Prut Linie Natoceni prutu Prifez K1ou}>s§ Exc. Déleni Délka
¢. ¢. Typ prutu typ LBl Pocat. | Konec Poaat. /, Konec ¢. L [m]
3 3 Nosnik Qhel 0.00 1 1 - 5.000 z
4 4 Nosnik Uhel 0.00 1 1 - 5.000 z
5 1 Nosnik Uhel 0.00 2 2 - 8.000 Y
6 5 Nosnik Uhel 0.00 1 1 - 5.000 z
7 2 Nosnik Uhel 0.00 2 2 - 8.000 | Y
® 2.1 ZATEZOVACI STAVY [ | ~ )
Zaté3. Oznageni EN 1990 | €SN \ " Viastnitiha - Soucinitel ve sméru
stav zatéz. stavu Kategorie uginku ARﬁym’\ ~— A
ZS1 | stalé Stale B | X
ZS2 Uzitné Stalé/uzitné O
ZS3 Snih Snih (H < 1000 m n.m.) 0
Zs4 Vitr tlak Vitr [m]
ZS5 Vitr cf+ zleva Vitr m]
ZS6 Vitr sani Vitr N
ZS7 Vitr cf- zprava Vitr 0
ZS8 Imperfekce Imperfekce u]
ZS9 Treni Vitr O
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\m 2.5 KOMBINACE ZATIZENIi

Kombin. Kombinace zatizeni
Z Oznaceni G Soucinitel ZatéZovaci stav
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS4 1 1.35 | Z$1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih
4 0.90 | ZS4 Vitr tlak
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS5 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
8] 1.50 | ZS3 Snih
4 0.90 | ZS5 Vitr cf+ zleva
ZS1 + 1.5*ZS6 1 1.00 | ZS1 Stalé
2 1.50 | ZS6 Vitr sani
ZS1 +1.5*2S7 1 1.00 | Zs1 Stalé
2 1.50 | ZS7 Vitr cf- zprava
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*ZS7 1 1.35 | Z81 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih
4 0.90 | ZS7 Vitr cf- zprava
. ‘MSP charakteristicka (KZ1) 1 1.00 | ZS1 Stalé
RN SN 2 0.75 | ZS2 Uzitné
/ N\ > 3 1.00 | ZS3 Snih
/ )L 4 1.00 | ZS4 Vitr tiak
Kz7/ S Ch | MSP - charakteristicka (KZ2) 1 1.00 | Zs$1 Stalé
\ 7 2 0.75 | zS2 Uzitné
3 1.00 | ZS3 Snih
_ 4 1.00 | ZS5 Vitr cf+ zleva
MSP “charakteristicka (KZ3) 1 1.00 | ZS$1 Stalé
NS AN N 2 1.00 | ZS6 Vitr sani
KZ9 S'Ch /| MSP - h@rakterlstlcka (Kz4) 1 1.00 | ZS$1 Stalé
/ 2 1.00 | ZS7 Vitr cf- zprava
KZ10 | SCh MSP char%k/erl$t|cka (KZ5) 1 1.00 | ZS1 Stalé
\ [\ NS 2 0.75 | ZS2 Uzitné
N\ \ 3 1.00 | ZS3 Snih
S g 4 1.00 | ZS7 Vitr cf- zprava
Kz11 g 1 1.35 | Z81 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih
4 0.90 | ZS4 Vitr tlak
5 1.00 | ZS8 Imperfekce
6 1.50 | ZS9 Treni
Kz12 KZ2 Sloup 1 1.35 | ZS1 Stalé
2 1.05 | ZS2 Uzitné
8] 1.50 | ZS3 Snih
4 0.90 | ZS5 Vitr cf+ zleva
5 1.00 | ZS8 Imperfekce
6 1.50 | ZS9 Treni
KZ13 KZ3 Sloup 1 1.00 | Z$1 Stalé
\g 1.50 | ZS6 Vitr sani
3 1.00 | ZS8 Imperfekce
4 1.50 | ZS9 Treni
Kz14 KZ4 Sloup 1 1.00 | Zs1 Stalé
2 1.50 | ZS7 Vitr cf- zprava
3 1.00 | ZS8 Imperfekce
4 1.50 | ZS9 Treni
KZ15 KZ5 Sloup 1\1 1.35 | Z$1 Stalé
2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih
4 090\ z87 Vitr cf- zprava
(5 |\ <1.00 [\zS8 Imperfekce
R Treni
KZ16 | S Ch | MSP - charakteristicka (KZ1 S) 1 Stalé
Uzitné
: J Snih
4 1.00 Vitr tlak
5 1.00 Imperfekce
6 1.00 Treni
KZ17 | SCh | MSP - charakteristicka (KZ2 S) —1 1.00 Stalé
2 0.75 Uzitné
3 1.00 Snih
4 1.00 | Vitr cf+ zleva
5 1.00/ Imperfekce
6 1.00 Treni
KZ18 | SCh | MSP - charakteristicka (KZ3 S) 1 jw./OO A \| Stalé
2 1.00° \Vitr sani
3 ©1.00- Imperfekce
4 —1.00 Treni
KZ19 S Ch | MSP - charakteristicka (KZ4 S) 1 1.00 -1-Stalé.
2 1.00 N Vitr cf\zprava
3 1.00 ) gperfgkce
4 1.00 enl ) |
KZ20 | S Ch | MSP - charakteristicka (KZ5 S) 1 1.00
2 0.75 | Z82 | U2| né /
3 1.00 | snin> \
4 1.00 | ZS7_—{-Vitr cf- zprava
5 1.00 | ZS8 Imperfekce .
6 1.00 | ZS9 Teni ) )

® 2.5.2 KOMBINACE ZATIZENI - PARAMETRY VYPOCTU

Kombin. ¢
zatizeni Oznageni ! Parametry vypodtu  \ N\
Kz1 1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoétu : @ Analyza podle II. i’adu (P Delta)
+0.9*Zs4
Metoda pro feseni systému : ® Picard
nelinearnich algebraickych rovnic

MozZnosti

Zohlednit pfiznivé tahové ucml()} // \VUA
Vztahnout vnitini sily na pretvoreny \\ S
systém pro: | /
[ Normalové sily N

X Smykové sily Vya V,

BHE
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\\m 2.5.2 KOMBINACE ZATIZENI - PARAMETRY VYPOCTU
| \| Kombin.
| | | zatizeni Oznaceni Parametry vypoctu
4 Momenty My, M, a My
Materialy (diléi sou¢. spolehlivosti yM)
Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A7)
Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
Analyza podle Il. fadu (P-Delta)

Aktivovat soucinitele tuhosti:

oEEE

1.35°Z51 + 1.05'252 + 1.5°253 Zplisob vypodtu
+0.9°ZS5

Metoda pro feSeni systému : ® Picard
nelinearnich algebraickych rovnic
Moznosti Zohlednit pfiznivé tahové ucinky
Vztahnout vnitini sily na pretvoreny
systém pro:

' Normalové sily N

[ Smykové sily Vya V,

@ Momenty My, M; a My

Materialy (dili sou€. spolehlivosti yM)
Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
Analyza podle Il. fadu (P-Delta)

Picard

H&E

Aktivovat soucinitele tuhosti:

@ EEE

Zpusob vypoctu

Metoda pro feseni systému
nelinearnich algebraickych rovnic
MozZnosti

@

Zohlednit priznivé tahové ucinky
Vztahnout vnitfni sily na pretvoreny
systém pro:

X Normalové sily N

[ Smykové sily Vy a V,

Momenty My, M; a My

Materialy (diléi sou€. spolehlivosti yM)
Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
Analyza podle Il. fadu (P-Delta)

Picard

BE

Aktivovat soucinitele tuhosti:

o EER

Zpusob vypodtu

Metoda pro feSeni systému
nelinearnich algebraickych rovnic
MozZnosti

=

Zohlednit pfiznivé tahové Gcinky
Vztahnout vnitini sily na pretvoreny
systém pro:

' Normalové sily N

[ Smykové sily Vy a V,

@  Momenty My, M; a My

Materialy (dili sou€. spolehlivosti yM)
Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
Analyza podle Il. fadu (P-Delta)

H&E

oo
Wat soucinitele tuhosti:

KZ5 1.35*ZS1 + 1.05*ZS2 + 1. 5*283( Zpuéo?vyﬁqctu

+0.9*2S7
Meto&a pro Fesenl systél : ®  Picard
nelmearnl(z\ algebralckyr:t%vglc
qunostl Py : Zohlednit pfiznivé tahové ucinky
| // e Vztahnout vnitini sily na pretvoreny
yd systém pro:
Normalové sily N
[ Smykové sily VyaV,
& Momenty My, M; a My
Materialy (diléi souc. spolehlivosti yM)
Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A7)
Pruty (faktor pro GJ, El,, El;, EA, GA,, GA;)
Analyza podle Il. fadu (P-Delta)
Picard

OEEE

&

BEREE

KZ6 | MSP - charakteristicka (KZ1) Zplsob Wpomu /
Metoda pro feseni systému
nellnearnlchglge/)ralckych rovnic
Moznosti ya J Zohlednit pfiznivé tahové ucinky

[ Vztahnout vnitfni sily na pretvofeny
systém pro:

' Normalové sily N

[ Smykové sily Vya V,

@  Momenty My, M; a My

aterialy (dilCi sou¢. spolehlivosti yM)

w fezy (soucinitel pro J, Iy, I, A, Ay, A;)
JXI _Pruty (faktor pro GJ, El, El,, EA, GA,, GA,)
7 @ / Analyza podle II. fadu (P-Delta)

Picard

BEE

Aktivovat soucinitele tuhosti: : IEI]\

Kz7 MSP - charakteristicka (KZ2) Zpusob vypoctu

Metoda pro FeSeni systému
nelinearnich algebraickych rovnic
Moznosti

\
Zohied it\pfiznivé tahové Gginky
Vztahnout vnitini sily na pfetvoreny
system pre

_Nol sily N
M Smykove% aV,
orﬁ@\ty Myx M, a My
Aktivovat soucinitele tuhosti: le Materlaly (diiE |,souc spolehlivosti yM)
: le\ Pnurezy sougnltel proJ ly, 1z, A, Ay, A;)
=) Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)

KZ8 | MSP - charakteristicka (KZ3) Zplisob vypottu : %na?yzamdle II. Fadu (P\@elta)
Metoda pro feseni systému : ®  Picard—
nelinearnich algebraickych rovnic
MozZnosti : M Zohle lLffhzmve/ ahove @r}ky
: B Vztahnout vnitini sily na pretv
systém pro{ C— \‘

X Normalové sily N
[ Smykové sily Vya V,
[ MomentyMW calMy

\‘

Aktivovat soucinitele tuhosti: : B Materidly (dilci sauq spolehlivosti yM) :\
. E  Prifezy (soucmlteN)mJ Iy, 1z, A, Ay, A)
. B Pruty (faktor pro GJ,Ely, El,, EA, GA,, GA,)

KZ9 MSP - charakteristicka (KZ4) Zpusob vypoctu : @  Analyza podle Il. radw(R DeJta) // Ny \\
Metoda pro feSeni systému ®  Picard \ \
nelinearnich algebraickych rovnic
MozZnosti : [ Zohlednit ptiznivé tahové ucw‘ky \ “‘

: B Vztahnout vnitini sily na pret\)oreny A
systém pro: \
X Normalové sily N \ \
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‘ ) | zatizeni

Oznaceni

\\® 2.5.2 KOMBINACE ZATIZENI - PARAMETRY VYPOCTU

Kombin.

Parametry vypoctu

Aktivovat soucinitele tuhosti:

4 Smykové sily VyaV,
@  Momenty My, M; a My
: B Materialy (diléi sou€. spolehlivosti yM)
: M Prafezy (soucinitel pro J, ly, Iz, A, Ay, A;)
: M Pruty (faktor pro GJ, El, El,, EA, GA,, GA,)

MSP - charakteristicka (KZ5)

Zpusob vypoctu

Metoda pro feSeni systému
nelinearnich algebraickych rovnic
Moznosti

Aktivovat soucinitele tuhosti:

: ® Analyza podle Il. fadu (P-Delta)
: ®  Picard

: [ Zohlednit ptiznivé tahové uginky
: B Vztadhnout vnitini sily na pretvoreny
systém pro:
' Normalové sily N
[  Smykové sily VyaV,
& Momenty My, M; a My
: B Materialy (diléi sou¢. spolehlivosti yM)
: @ Prlfezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: [#  Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)

_KZ1 Sloup \

Zpusob vypoétu

Metoda pro feseni systému
nelinearnich algebraickych rovnic
MozZnosti

Aktivovat soucinitele tuhosti:

: @ Analyza podle Il. Fadu (P-Delta)
: ®  Picard

: M Zohlednit pFiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
X Normalové sily N
[ Smykové sily Vya V,
Momenty My, M, a My
: B Materialy (diléi souc. spolehlivosti yM)
: M Prafezy (soucinitel pro J, ly, I, A, Ay, A;)
: M Pruty (faktor pro GJ, El, El,, EA, GA,, GA,)

Zpusob vypoctu

Metoda pro feSeni systému
nelinearnich algebraickych rovnic
Moznosti

g —

” o
Wat souginitele tuhosti:

: ® Analyza podle Il. fadu (P-Delta)
: ®  Picard

: [ Zohlednit ptiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
' Normalové sily N
[ Smykové sily VyaV,
& Momenty My, M; a My
: B Materialy (diléi sou€. spolehlivosti yM)
: @ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A7)
: [ Pruty (faktor pro GJ, Ely, El,, EA, GA), GA;)

KZ13 KZ3 Sloup \ Zpk(sobvyghctu : ® Analyza podle Il. fadu (P-Delta)
AN Mpto a pro ré§en| systému : ®  Picard
nellnearnlch‘atgebralcky ovnic
Mtpznostl é/ ﬁ*\ : M Zohlednit pFiznivé tahové uginky
) Z : B Vztahnout vnitini sily na pretvoreny
) ) y g systém pro:
' Normalové sily N
[ Smykové sily Vya V,
Momenty My, M, a My
: B Materialy (diléi sou€. spolehlivosti yM)
: M Prafezy (soucinitel pro J, ly, Iz, A, Ay, A)
\ : M Pruty (faktor pro GJ, El, El,, EA, GA,, GA,)
KZ14 KZ4 Sloup Zpusob y;éoctu ~\® Analyza podle Il. fadu (P-Delta)
Metoda gro feSeni systemu/ *\ Picard
nelinearnich algebralckych revnic
Moznosti \Y / NS )\ : @ Zohlednit pfiznivé tahové uginky
e "\\‘\\\/ /J : B Vztahnout vnitini sily na pretvoreny
\ > systém pro:
\\\ o & Normalové sily N
¥ Smykové sily VyaV,
(- 4 Momenty My, M, a My
Aktivovat souginitele tuhostiz : B Materialy (diléi sou¢. spolehlivosti yM)
: le\ Prurezy (soucinitel pro J, Iy, I, A, Ay, A;)
: B Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
KZ15 KZ5 Sloup Zpusob vypoétu L/ walyza podle 1. fadu (P-Delta)
Metoda pro feseni systému Picard
nelinearnich algebraickych rovnic / N
MozZnosti ' X Zohlednit pFiznivé tahové Gginky
B ztahno%vmtrm sily na pretvoreny
Aktivovat souginitele tuhosti: B /Mamnaly\( i scué spolehlivosti yM)
: B/ Prifezy (soutinitel pro J, Iy, I, A, A, A;)
: B Piuty (faktor pro Gd, El,, El,, EA, GA,, GA,)
KZ16 | MSP - charakteristicka (KZ1 S) ZpUsob vypoétu : @\ Analyza pod|eu/radw=\elta)
Metoda pro FeSeni systému T @ Plcard P
nelinearnich algebraickych rovnic
MozZnosti : @ Zohlednit pfi ;fﬁve aﬁove uéinky
: M Vztahneut vnitini sily na pfetv/dreny
systém'pro:
' Normalové sily N N
¥ Smykove sily Vy a V, \\\1
k4 Momenty My M aMr \ \
Aktivovat soucinitele tuhosti: : B Materialy (d|IC|\souc . spolehlivostiyi)— \
: B Prifezy (soucmltél prodidylz A Ay A7) \
: B Pruty (faktor pro GY, El,, El,, EA, GA,, GA,)
Kz17 MSP - charakteristicka (KZ2 S) Zpusob vypoétu

Metoda pro feseni systému
nelinearnich algebraickych rovnic
MozZnosti

: @ Analyza podie II. radgNP Delta)
: @ Picard N

: @ Zohlednit pfiznivé tahové ucm/l(y / )
: B Vztahnout vnitini sily na pretv‘orerry \V
systém pro: \ (
X Normalové sily N U\ \
® SmykovésiyVyaV, N
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Datum:

10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2

s ’

™ 2.5.2 KOMBINACE ZATIZEN

Strana: 6/38
Oddil: ZA |4

i - PARAMETRY VYPOCTU

| Kombin.
| zatizeni Oznaceni Parametry vypoctu
4  Momenty My, M; a My
Aktivovat soucinitele tuhosti: 1 B Materialy (diléi souc. spolehlivosti yM)
: [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
~ : M Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
18 MSP - charakteristicka (KZ3 S) Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)
Metoda pro fesSeni systému ®  Picard
nelinearnich algebraickych rovnic
\‘\ Moznosti : [ Zohlednit ptiznivé tahové uginky
: B Vztadhnout vnitini sily na pretvoreny
systém pro:
[ Normalové sily N
[  Smykove sily Vya V,
¥ Momenty My, M, a My
Aktivovat soucinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
: B Prlfezy (soucinitel pro J, Iy, Iz, A, Ay, A)
: E  Pruty (faktor pro GJ, Ely, El,, EA, GA), GA;)
Zpusob vypoctu : ® Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
MozZnosti : M Zohlednit pfiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
X Smykové sily Vya V,
&  Momenty My, M; a My
Aktivovat soucinitele tuhosti: 1 B Materialy (diléi souc. spolehlivosti yM)
: [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: M Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
KZ20 Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému : ®  Picard
nelinearnich algebraickych rovnic
Moznosti : [ Zohlednit ptiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
[ Normalové sily N
[  Smykove sily Vya V,
T ¥ Momenty My, M, a My
“Aktivovat soudinitele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
\ : B Prafezy (soucinitel pro J, Iy, Iz, A, Ay, A)
: @ Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)
(¢
s NN L
¥ 2.7 KOMBINACE VYSLEDKU | D
Kombin. [ |
vysledku Oznadeni AN ) ) ZatéZovani
KV1 |N\KZ1 neb6 do KZ5
KV2 KZ6 nebo do KZ10 _~
KV3 KZ14 nebodo KZA*

KV4 szﬁ) K720,
{ / /
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Datum:

zs1
alé

zs2
Uzitné

10.05.2021

C

Strana: 7/38
Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: ZA|4
® 3.1 ZATIZENI NA UZEL - PO KOMPONENTECH
- SOURADNY SYSTEM ZS1: Stalé
Na uzlech Souradny Sila [kN] Moment [kNm]
&. &. systém Px/ Py Py/Py | Pz/Puw Mx/My | My/My | Mz/My
1 4-7,9-12 0 | Globalni XYZ 0.000 ‘ 0.000 ‘ 6.365 0.000 ‘ 0.000 ‘ 0.000
3 0 | Globalni XYZ 0.000 0.000 3.182 0.000 0.000 0.000
®7ZS1: STALE
Z/fPStéIé Proti sméru osy X
Zatizeni [kN] 6.365 6.365 6.365 6.365 6.365 6.365 6.365 6.365

® 3.1 ZATIZENI NA UZEL

o @*}3

- SOURADNY SYSTEM ZS2: Uzitné
Na uzlech Sol adny Sila [kN] Moment [kNm]
©, @, system u ‘ Py /Py ! Pz / Pw Mx / My ‘ My / My ! Mz / Mw
1 4-7,9-12 0 | Globalni 000 0.000 4.217 0.000 0.000 0.000
2 3 0 | Globalni XYZ J 0.000 2.109 0.000 0.000 0.000
® 7S2: UZITNE A=\
732 - Uzitné \& Proti sméru osy X
Zatizeni [kN] Q
4.217 4.217 4.217 217 4.217 4.217 4.217 4.217
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Datum:

ZS3
ih

Zs4
Vitr tlak

10.05.2021

Strana: 8/38
Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: ZA|4
® 3.1 ZATIZENI NA UZEL - PO KOMPONENTECH
- SOURADNY SYSTEM ZS3: Snih
Na uzlech Soufadny Sila [kN] Moment [kNm]
é. &. systém Px /Py Py/Py | Pz/Puw Mx/My | My/My | Mz/My
1 4-7,9-12 0 | Globalni XYZ 0.000 ‘ 0.000 ‘ 33.169 0.000 ‘ 0.000 ‘ 0.000
3 0 | Globalni XYZ 0.000 0.000 16.584 0.000 0.000 0.000
® ZS3: SNiH
ii?}sm'h Proti sméru osy X
Zatizeni [kN] 33.169 33.169 33.169 33.169 33.169 33.169 33.169 33.169

® 3.1 ZATIZENi NA UZEL OMPONEN H
- SOURADNY SYSTEM

® ZS4: VITR TLAK

ZS4: Vitr tlak
Na uzlech Sol adny Sila [kN] Moment [kNm]
¢. . system y/m/‘ Py /Py ! Pz / Pw Mx / My ‘ My / My ‘ Mz / My
1 4-7,9-12 0| Globgln[% 188 0.000 4.308 0.000 0.000 0.000
2 3 0 | Globalni XYZ 0.000 2.154 0.000 0.000 0.000

ZS4 : Vitr tlak
ZatiZeni [kN]

0.188

|zometrie

(7O
X/
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Strana: 9/38

Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: ZA|4

[ ‘/&%\l 3.1 ZA:I'iZENi NA UZ!EL - PO KOMPONENTECH
W || | | - SOURADNY SYSTEM ZS5: Vitr cf+ zleva
itr cf+ Zleva | \ Na uzlech Soufadny Sila [kN] Moment [kNm]
\\1\ | ‘w‘ 8. & systém Px/Pu | PyIPy | PzlPw Mx/My | My/My | Mz/Mw
& J/ | vy 0 | Globaini Y2 8 N N N1
/ » 7S5: VITR CF+ ZLEVA
( \Vitr cf+ zlev. Izometrie
NG ?S‘z%\rfft[kﬂ] v 3.034
( )
N
@
S
® 3.1 ZATIZENi NA UZEL - PO KO
756 - SOURADNY SYSTEM ZS6: Vitr sani
Vitr sani Na uzlech Souradny  \| “Sila [kN] Moment [kNm]
. g. systém f’/x/PU | PuIPy__RilPw Ma/My | My/My Mg/ My
: z
2

4-7,9-12 0 | Globalni XYZ [ -0.620 | L 000 | —-14.215 0.000 0.000 0.000
&) 0 | Globalni XYZ ‘ /6' 0,000 -7.108 0.000 0.000 0.000
(

» 7S6: VITR SANI
ZS6 : Vitr sani
Zatizeni [kN]

Izometrie

\

-
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Datum:

zs7
r cf- zprava

Zs8
Imperfekce

Zs9
Treni

10.05.2021

Projekt: Bakalarska prace

Model: Pravlak P2 + Sloup S2

® 3.1 ZATIZENI NA UZEL - PO KOMPONENTECH

10/38
ZA |4

Strana:
Oddil:

Zatizeni [kN]
3.502

3.502

- SOURADNY SYSTEM ZST7: Vitr cf- zprava
Na uzlech Soufadny Sila [kN] Moment [kNm]
©, € systém Px/ Py Py /Py ! Pz/Pw Mx / My ‘ My / My ! Mz / My
1 4-7,9-12 0 | Globalni XYZ 3.502 0.000 -4.201 0.000 0.000 0.000
3 0 | Globalni XYZ 1.751 0.000 -2.101 0.000 0.000 0.000
® ZS7: VITR CF- ZPRAVA
Z§7 :Vitr cf- zprava Izometrie

® 3.14 IMPERFEKCE @

DN

ZS8: Imperfekce

® ZS9: TRENI

VztaZzeno /ﬁoo eni Zakfiveni Pouzit ey

&. na Na p &. Smé‘r/ 00,8 [-mm] L/eg,e0 [-,mm] od go [] Komentar

1 Pruty 34,6 z 282.8430 0.0000 -

® 3.1 ZATIZENI NA UZEL - PO KOMPONENTECH
- SOURADNY SYSTEM ZS9: Treni

Na uzlech Soufadny a Moment [kNm]

e & systém WPy Pv/Bv) | PzlPu MMy MMy Mg/My

1 3,4,9 0 | Globalni XYZ 0| 0.000 0.000 | 0.000 | 0.000

ZS9 : Treni
Zatizeni [kN]

1.710

Proti sméru osy X
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
NN .
= 4.10 STIHLOSTIPRUTU
Prut_, [ \ Délka Souginitele vzpérné délky [-] Stihlost [-]
&/ || Prifez L [m] Keny ‘ K orz Ay ‘ Ao
N\ 3 1-RO 219.1x125" 5.000 1.000 1.000 68.31 68.31
4\ 1-R0 219.1x12.5 5.000 1.000 1.000 68.31 68.31
5\ | 2-IPE 400 8.000 1.000 1.000 48.35 202.41
6\ ] 1-RO 219.1x12. 5.000 1.000 1.000 68.31 68.31
7 ] 2-IPE400 8.000 1.000 1.000 48.35 202.41
o0& Ts v e
® 4,12 PRUREZY - VNITRNI SILY
Prut N Uzel |~ Misto Sily [kN] Momenty [kNm]
. zskz | e | xm] N ‘ v, v, Mr | M, ‘ M,
Prifez €. 1RO 219.1x12.5| EN 10219-2:2006
3 zs1 \ : 0.000 -18.566 0.000 0.000 0.000 0.000 0.000
zs2
ZS3
Zs4
ZS5
ZS6
zs7
Zs9
Kz1
Kz2
KZ3
Kz4
Kz5
Kz6
Kz7
Kz8
KZ9
KZ10
KZ11
3
Kz12 1
3
Kz13 1
3
KZ14 1
3
Kz15 1
3
Kz16 1
3
Kz17 1
3
Kz18 1
3
Kz19 1
3
KZ20 1
3
4 Zs1 2
4
zs2 2
4
ZS3 2 .
1 \
ZS4 2 \
4 /
Zs5 2
4
756 2

1
7
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Datum:

10.05.2021

Projekt:

Bakalarska prace

Model:

Priavlak P2 + Sloup S2

Strana: 12/38

1

Oddil: VY | 4
Misto Sily [kN] Momenty [kNm]
x [m] N Vy V, My My M,
5.000 56.860 0.000 -2.480 0.000 -0.015 0.000
0.000 16.804 0.000 14.008 0.000 -69.954 0.000
5.000 16.804 0.000 14.008 0.000 0.086 0.000
0.000 0.000 -1.740 0.000 0.000 0.000 -8.700
5.000 0.000 -1.740 0.000 0.000 0.000 0.000
0.000 -278.066 0.000 0.677 0.000 -4.601 0.000
5.000 -273.768 0.000 1.045 0.000 0.007 0.000
0.000 -273.480 0.000 4.496 0.000 -30.377 0.000
5.000 -269.132 0.000 6.881 0.000 0.048 0.000
0.000 51.340 0.000 -3.720 0.000 17.728 0.000
__5.000 54.541 -0.000 -3.459 0.000 -0.021 0.000
110.000 -8.744 0.000 21.012 0.000 -105.622 0.000
-4.950 0.000 21.164 0.000 0.131 0.000
-247.434 0.000 12.607 0.000 -82.254 0.000
-242.767 0.000 18.399 0.000 0.127 0.000
-196.509 0.000 0.752 0.000 -4.606 0.000
0.000 1.007 0.000 0.007 0.000
. 0.000 4.996 0.000 -30.412 0.000
4 0.000 6.633 0.000 0.045 0.000
KZ8 2 0.000 -2.480 0.000 12.115 0.000
4 0.000 -2.394 0.000 -0.015 0.000
KZ9 2 0.000 14.008 0.000 -70.965 0.000
4 0.000 14.277 0.000 0.089 0.000
KZ10 2 0.000 14.008 0.000 -82.435 0.000
4 _-158.918 0.000 17.733 0.000 0.117 0.000
KZ11 2 \ 278\.Q66 -2.317 1.652 0.000 -11.233 -15.788
-2.317 1.652 0.000 -11.233 -15.788
-3.580 2.550 -0.000 0.018 -0.000
4 -3.580 1.575 -0.000 0.018 -0.000
KZ12 2 -2.323 5.456 0.000 -36.857 -15.730
-2.323 5.456 0.000 -36.857 -15.730
-3.559 8.349 -0.000 0.058 -0.000
4 ~._ -3.559 7.389 -0.000 0.058 -0.000
KZ13 2 N\ -2.653 -3.720 0.000 17.728 -12.658
| )-2.653 -3.720 0.000 17.728 -12.658
/ -2.466 -3.459 0.000 -0.021 -0.000
4 66 -3.459 0.000 -0.021 0.000
KZ14 2 )E 21.037 -0.000 -105.749 -13.109
21.037 -0.000 -105.748 -13.109
21.190 -0.000 0.131 -0.000
4 21.165 -0.000 0.131 -0.000
KZ15 2 13.474 -0.000 -87.912 -15.413
-247.434 /7 -0.000 -87.912 -15.413
-242.702 |\ \__ 4 -0.001 0.135 -0.000
4 -242.724 — _3.443 || -0.001 0.136 -0.000
Kz16 2 -196.509 /1612 || 0.000 -8.826 -9.894
-196.509 N[ -1.612 | 0.000 -8.826 -9.894
-193.316 | 0.013 -0.000
4 -193.318 0.013 -0.000
Kz17 2 -191.413 -34.497 -9.857
-191.413 -34.497 -9.857
-188.159 0.050 -0.000
4 -188.166 0.050 -0.000
KZ18 2 22.910 12.115 -8.578
22.910 12.115 -8.578
26.105 -0.015 -0.000
4 26.105 -0.015 0.000
Kz19 2 -17.146 -71.244 -8.784
-17.146 -71.243 -8.784
-13.681 0.089 -0.000
4 -13.682 0.089 -0.000
KZ20 2 -162.473 -85.783 -9.656
-162.473 -85.782 -9.656
J -158.882 0.122 -0.000
4 5.000 -158.896 0.122 -0.000
6 Zs1 8 0.000 -21.749 0.000 0.000
9 5.000 -18.566 0.000 0.000
VASY 8 0.000 -10.543 0.000 0.000
9 5.000 -10.543 0.000 0.000
ZS3 8 0.000 -82.923
9 5.000 -82.923
Zs4 8 0.000 -10.770
9 5.000 -10.770
ZS5 8 0.000 -7.585
9 5.000 -7.585
ZS6 8 0.000 35.538
9 5.000 35.538
zs7 8 0.000 10.503
9 5.000 10.503
ZS9 8 0.000 0.000
9 5.000 0.000
Kz1 8 0.000 -174.508
9 5.000 -170.210
KZ2 8 0.000 -171.641
9 5.000 -167.328
KZ3 8 0.000 31.557
9 5.000 34.747
Kz4 8 0.000 -5.995
9 5.000 -2.574
KZ5 8 0.000 -155.362
9 5.000 -150.949
KZ6 8 0.000 -123.348
9 5.000 -120.165
Kz7 8 0.000 -120.163
9 5.000 -116.963 \
KZ8 8 0.000 13.789 |
9 5.000 16.975 |
KZ9 8 0.000 -11.246
9 5.000 -7.956
KzZ10 8 0.000 -102.076
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
Misto Sily [kN] Momenty [kNm]
x [m] N Vy V, My My M,
5.000 -98.765 0.000 10.097 0.000 -0.051 0.000
0.000 -174.508 -2.696 1.032 0.000 -6.178 -16.106
0.000 -174.508 -2.696 1.032 0.000 -6.178 -16.106
5.000 -170.194 -3.478 1.333 0.000 -0.008 -0.000
5.000 -170.195 -3.478 0.723 0.000 -0.008 0.000
0.000 -171.641 -2.694 3.409 0.000 -20.335 -16.041
0.000 -171.641 -2.694 3.410 0.000 -20.335 -16.041
5.000 -167.307 -3.459 4.381 0.000 -0.026 -0.000
5.000 -167.311 -3.459 3.781 0.000 -0.026 0.000
0.000 31.557 -2.599 -2.325 0.000 11.293 -12.613
__0.000 31.557 -2.599 -2.325 0.000 11.293 -12.613
\\5.000 34.756 -2.480 -2.218 -0.000 0.009 -0.000
34.756 -2.480 -2.218 -0.000 0.009 -0.000
-5.995 -2.613 13.148 0.000 -66.064 -13.116
-5.995 -2.613 13.148 0.000 -66.063 -13.116
-2.564 -2.622 13.197 0.000 -0.056 -0.000
< +<2.564 -2.622 13.181 0.000 -0.056 0.000
Kz15 8 . S . -155.362 -2.684 8.421 0.000 -49.290 -15.687
v/ 0. \\ _-155.362 -2.684 8.421 0.000 -49.290 -15.687
{ / 5.000 ) V—1y59.”9‘|9 -3.357 10.537 0.000 -0.060 -0.000
9 | 5.000 | / 150.926 -3.357 9.995 0.000 -0.059 0.000
KZ16 8 ! -1.777 0.900 0.000 -5.089 -10.032
-1.777 0.900 0.000 -5.089 -10.032
-2.117 1.073 0.000 -0.006 -0.000
9 -2.117 0.643 0.000 -0.006 0.000
Kz17 8 -1.776 3.542 0.000 -19.947 -9.991
-1.776 3.542 0.000 -19.947 -9.991
-2.105 4.200 0.000 -0.022 -0.000
9 -2.105 3.780 0.000 -0.022 0.000
KZ18 8 -1.737 -1.550 0.000 7.649 -8.563
-1.737 -1.550 0.000 7.649 -8.563
-1.697 -1.515 -0.000 0.006 -0.000
9 ~._ -1.697 -1.515 -0.000 0.006 -0.000
KZ19 8 N\ -1.743 8.789 0.000 -44.377 -8.793
| )-1.743 8.789 0.000 -44.377 -8.793
/ -1.762 8.887 0.000 -0.038 -0.000
9 ©-1.762 8.853 0.000 -0.038 0.000
KZ20 8 —1\27’0’ 9.110 0.000 -50.328 -9.766
770 ¢ 9.110 0.000 -50.328 -9.766
10.507 0.000 -0.053 -0.000
9 10.151 0.000 -0.053 0.000
Prurez ¢. 2: IPE 400 | Ferona - DIN 1025-5:1994
5 Zs1 3 0.000 0.000 0.000 0.000
2.000 0.000 23.075 0.000
2.000 0.000 23.075 0.000
4.000 0.000 30.767 0.000
4.000 0.000 30.767 0.000
6.000 23.075 0.000
6.000 23.075 0.000
4 8.000 0.000 0.000
z82 3 0.000 0.000 0.000
2.000 12.651 0.000
2.000 12.651 0.000
4.000 16.868 0.000
4.000 16.868 0.000
6.000 12.651 0.000
6.000 12.651 0.000
4 8.000 0.000 0.000
ZS3 3 0.000 0.000 0.000
2.000 99.507 0.000
2.000 99.507 0.000
4.000 132.676 0.000
4.000 132.676 0.000
6.000 99.507 0.000
6.000 99.507 0.000
4 8.000 0.000 0.000
ZS4 3 0.000 0.000 0.000
2.000 12.924 -0.564
2.000 12.924 -0.564
4.000 17.232 -0.752
4.000 ) -0.752
6.000
6.000
4 8.000
7S5 3 0.000
2.000
2.000
4.000
4.000
6.000
6.000
4 8.000
ZS6 3 0.000
2.000
2.000
4.000
4.000
6.000
6.000
4 8.000
zs7 3 0.000
2.000
2.000
4.000
4.000 \
6.000 )
6.000 /
4 8.000
ZS9 3 0.000
2.000 0.000
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Oddil: VY | 4
Misto Sily [kN] Momenty [kNm]
x [m] N Vy V, My My M,
2.000 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.000 0.000 0.000 0.000 0.000
4.000 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.000 0.000 0.000 0.000 0.000
6.000 0.000 0.000 0.000 0.000 0.000 0.000
8.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 1.467 0.311 103.548 0.004 -0.000 -0.000
2.000 1.010 0.330 101.763 0.154 205.326 -0.662
2.000 0.349 0.111 35.115 0.154 205.326 -0.662
4.000 0.002 0.116 33.326 0.093 273.768 -0.936
4.000 -0.002 -0.116 -33.326 0.093 273.768 -0.936
6.000 0.345 -0.125 -35.115 -0.012 205.326 -0.743
%;000 -0.370 -101.763 -0.012 205.326 -0.743
-0.393 -103.548 0.004 0.000 0.000
2.059 101.822 0.027 -0.000 -0.000
2.183 100.034 0.999 201.865 -4.374
0.733 34.538 0.999 201.865 -4.374
0.767 32.748 0.602 269.149 -6.182
-0.767 -32.748 0.602 269.149 -6.182
-0.823 -34.536 -0.082 201.856 -4.898
-2.442 -100.028 -0.082 201.856 -4.898
4 -2.588 -101.810 0.027 0.000 0.000
KZ3 3 -1.346 -19.786 -0.012 -0.000 -0.000
-1.330 -21.114 0.118 -40.901 2.665
-0.446 -6.153 0.118 -40.901 2.665
-0.438 -7.480 0.041 -54.537 3.522
0.438 7.480 0.041 -54.537 3.522
0.439 6.154 -0.063 -40.904 2.618
1.306 21.115 -0.063 -40.904 2.618
4 1.300 19.789 -0.012 0.000 0.000
KzZ4 3 7.916 2.634 0.075 -0.002 -0.000
7.902 1.279 0.150 3.882 -15.832
. ~._ 2650 1.311 0.150 3.882 -15.832
4.000 N\ 2627 -0.025 0.107 5.102 -21.128
4.000 | )-2.627 0.025 0.107 5.102 -21.128
6.000 / -2.660 -1.291 0.049 3.770 -15.860
6.000 © -7.913 -1.222 0.049 3.770 -15.860
4 8.000 —7\.95'5' -2.519 0.075 0.001 0.000
KZ5 3 0.000 5.656 | 92.012 0.071 -0.001 -0.001
2.000 90.205 2472 182.190 -11.922
2.000 31.262 2472 182.190 -11.922
4.000 29.466 1.448 242.884 -16.730
4.000 . ( ¢ -29.466 1.448 242.884 -16.730
6.000 0.277 | \_\__ 1 -31.248 -0.265 182.121 -13.172
6.000 0.799 — _6.568 ‘ -90.162 | 182.121 -13.172
4 8.000 1.177 /6921 || 2 ) 0.000 0.001
KZ6 3 0.000 0.732 AW 0.335 | -0.000 -0.000
2.000 0.504 0.337 144.994 -0.675
2.000 0.174 144.994 -0.675
4.000 0.001 193.325 -0.936
4.000 -0.001 193.325 -0.936
6.000 0.172 144.994 -0.728
6.000 0.498 144.994 -0.728
4 8.000 0.727 0.000 0.000
Kz7 3 0.000 0.706 -0.000 -0.000
2.000 0.487 141.149 -4.462
2.000 0.168 141.149 -4.462
4.000 0.002 188.194 -6.177
4.000 -0.002 188.194 -6.177
6.000 0.164 141.140 -4.804
6.000 0.475 141.140 -4.804
4 8.000 0.694 0.000 0.000
KZ8 3 0.000 0.015 -0.915 -0.000 -0.000
2.000 0.012 -0.908 -19.574 1.819
2.000 0.003 -0.305 -19.574 1.819
4.000 0.000 -0.300 -26.099 2415
4.000 -0.000 0.300 -26.099 :
6.000 0.003 0.302
6.000 0.011 0.900
4 8.000 0.013 0.900
KZ9 3 0.000 0.092 5.309
2.000 0.070 5.308
2.000 0.024 1.780
4.000 0.007 1.767
4.000 -0.007 -1.767
6.000 0.010 -1.792
6.000 0.027 -5.330
4 8.000 0.049 -5.367
KZ10 3 0.000 0.592 5.893
2.000 0.416 6.068
2.000 0.144 2.035
4.000 0.011 2.078
4.000 -0.011 -2.078
6.000 0.124 -2.166
6.000 0.356 -6.446
4 8.000 0.533 -6.665
KZ11 3 0.000 1.675 0.394 103.545 0.010 000
2.000 1.218 0.441 101.760 0.255 205.325
2.000 0.556 0.149 35.113 0.255 205.325 |
4.000 0.209 0.162 33.325 0.227 273.767
4.000 0.206 -0.162 -33.325 0.227 273.767
6.000 0.553 -0.183 -35.113 0.090 205.325
6.000 1.207 -0.539 -101.760 0.090 205.325
4 8.000 1.664 -0.593 -103.544 0.010 -0.000
KZ12 3 0.000 1.633 2.138 101.818 0.033 -0.000 \
2.000 1.189 2.288 100.029 1.096 201.860 |
2.000 0.543 0.769 34.536 1.096 201.860 /
4.000 0.206 0.810 32.747 0.730 269.140
4.000 0.200 -0.811 -32.747 0.730 269.140
6.000 0.537 -0.879 -34.533 0.014 201.848
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
Misto Sily [kN] Momenty [kNm]
x [m] N Vy V, My M,
6.000 1.170 -2.604 -100.022 0.014 201.848 -5.224
8.000 1.614 -2.780 -101.803 0.033 0.000 0.000
0.000 0.030 -1.346 -19.786 -0.012 -0.000 -0.000
2.000 0.014 -1.331 -21.114 0.118 -40.901 2.665
2.000 -0.018 -0.446 -6.154 0.118 -40.901 2.665
4.000 -0.031 -0.438 -7.480 0.041 -54.537 3.522
4.000 -0.032 0.438 7.480 0.041 -54.537 3.522
6.000 -0.019 0.439 6.154 -0.063 -40.904 2.618
6.000 0.011 1.306 21.115 -0.063 -40.904 2.618
8.000 0.026 1.300 19.789 -0.012 0.000 0.000
0.000 0.201 7.916 2.634 0.075 -0.002 -0.000
.000 0.155 7.902 1.279 0.150 3.882 -15.832
.000 2.650 1.311 0.150 3.882 -15.832
2.627 -0.025 0.107 5.102 -21.128
-2.627 0.025 0.107 5.102 -21.128
-2.660 -1.291 0.049 3.770 -15.860
-7.913 -1.222 0.049 3.770 -15.860
-7.955 -2.519 0.075 0.001 0.000
5718 92.006 0.076 -0.001 -0.001
6.030 90.198 2.548 182.178 -12.093
2.026 31.259 2.548 182.178 -12.093
2.109 29.463 1.547 242.863 -17.015
-2.112 -29.463 1.547 242.863 -17.015
-2.257 -31.243 -0.190 182.103 -13.428
-6.695 -90.151 -0.190 182.103 -13.428
4 -7.070 -91.912 0.076 0.000 0.001
Kz16 3 0.364 73.155 0.007 -0.000 -0.000
0.388 71.831 0.157 144.993 -0.777
0.130 24.828 0.157 144.993 -0.777
0.137 23.502 0.120 193.324 -1.105
-0.137 -23.502 0.120 193.324 -1.105
-0.148 -24.828 0.027 144.993 -0.879
_ -0.438 -71.831 0.027 144.993 -0.879
4 \ -0.467 -73.155 0.007 0.000 0.000
Kz17 3 | 2.185 71.236 0.028 -0.000 -0.000
2.275 69.909 0.769 141.146 -4.559
24.187 0.769 141.146 -4.559
22.860 0.456 188.189 -6.336
-22.860 0.456 188.189 -6.336
-24.185 -0.071 141.135 -4.946
-69.902 -0.071 141.135 -4.946
4 J -71.223 0.028 0.000 0.000
KZ18 3 0.000 -9.123 -0.008 -0.000 -0.000
2.000 -19.574 1.819
2.000 -19.574 1.819
4.000 -26.099 2415
4.000 . -26.099 2.415
6.000 -0.008 -19.575 1.803
6.000 -0.000 -19.575 1.803
4 8.000 0.003 0.000 0.000
KZ19 3 0.000 0.098 -0.001 -0.000
2.000 0.076 10.341 -10.633
2.000 0.029 10.341 -10.633
4.000 0.012 13.755 -14.211
4.000 -0.002 13.755 -14.211
6.000 0.015 10.291 -10.684
6.000 0.032 10.291 -10.684
4 8.000 0.054 0.000 0.000
Kz20 3 0.000 0.665 -0.001 -0.001
2.000 0.489 119.291 -12.223
2.000 0.216 119.291 -12.223
4.000 0.083 159.014 -16.826
4.000 0.061 159.014 -16.826
6.000 0.196 119.219 -13.016
6.000 0.427 119.219 -13.016
4 8.000 0.604 b 0.000 0.001
7 Zs1 4 0.000 0.000 0.000 12.201 0.000 0.000
2.000 0.000 0.000 10.874 23.075 0.000
2.000 0.000 0.000 4.509 23.075
4.000 0.000 0.000 3.183
4.000 0.000 0.000 -3.183
6.000 0.000 0.000 -4.509
6.000 0.000 0.000 -10.874
) 8.000 0.000 0.000 -12.201
z82 4 0.000 0.000 0.000 6.326
2.000 0.000 0.000 6.326
2.000 0.000 0.000 2.109
4.000 0.000 0.000 2.109
4.000 0.000 0.000 -2.109
6.000 0.000 0.000 -2.109
6.000 0.000 0.000 -6.326
9 8.000 0.000 0.000 -6.326
ZS3 4 0.000 0.000 0.000 49.754
2.000 0.000 0.000 49.754
2.000 0.000 0.000 16.585
4.000 0.000 0.000 16.585
4.000 0.000 0.000 -16.585
6.000 0.000 0.000 -16.585
6.000 0.000 0.000 -49.754
9 8.000 0.000 0.000 -49.754
Z54 4 0.000 0.000 0.282 6.462
2.000 0.000 0.282 6.462
2.000 0.000 0.094 2.154
4.000 0.000 0.094 2.154
4.000 0.000 -0.094 -2.154 \
6.000 0.000 -0.094 -2.154 \
6.000 0.000 -0.282 -6.462 |
9 8.000 0.000 -0.282 -6.462
ZS5 4 0.000 0.000 1.874 4.551
2.000 0.000 1.874 4.551

1

T RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku

I www.dlubal.cz



Strana: 16/38
Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4

Misto Sily [kN] Momenty [kNm]
x[m] N Vy M, M,
2.000 0.000 0.625 9.102 -3.747
4,000 0.000 0.625 12.136 -4.996
4.000 0.000 -0.625 12.136 -4.996
6.000 0.000 -0.625 9.102 -3.747
6.000 0.000 -1.874 9.102 -3.747
8.000 0.000 -1.874 0.000 0.000
0.000 0.000 -0.930 0.000 0.000
2.000 0.000 -0.930 -42.645 1.860
2.000 0.000 -0.310 -42.645 1.860
4,000 0.000 -0.310 -56.860 2.480
4.000 0.000 0.310 -56.860 2.480
6.000 0.000 0.310 -42.645 1.860
6.000 0.930 -42.645 1.860
0.930 0.000 0.000
zs7 5.253 0.000 0.000
5.253 -12.603 -10.506
1.751 -12.603 -10.506
1.751 -16.804 -14.008
-1.751 -16.804 -14.008
-1.751 -12.603 -10.506
-5.253 -12.603 -10.506
-5.253 0.000 0.000
Zs9 0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
Kz1 0.393 0.000 0.000
0.375 205.326 -0.752
X _ 0.126 205.326 -0.752
4,000 \ 0.119 273.768 -0.960
4,000 . }-0.119 273.768 -0.960
6.000 ] / -0.115 5 ] 205.326 -0.688
6.000 009 |7~ 43 | . . 205.326 -0.688
9 8.000 3 9| -0.000 -0.000
Kz2 4 0.000 0.000 0.000
2.000 201.854 -4.954
2.000 201.854 -4.954
4,000 269.145 -6.332
4,000 269.145 -6.332
6.000 201.862 -4.544
6.000 201.862 -4.544
9 8.000 -0.000 -0.000
Kz3 4 0.000 0.000 0.000
2.000 -40.904 2.612
2.000 -40.904 2.612
4,000 -54.538 3.506
4.000 -54.538 3.506
6.000 -40.902 2.647
6.000 -40.902 2.647
9 8.000 -0.000 -0.000
Kz4 4 0.000 0.001 0.000
2.000 3.756 -15.863
2.000 3.756 -15.863
4,000 5.064 -21.137
4.000 5.064 -21.137
6.000 3.840 -15.842
6.000 3.840 -15.842
9 8.000 -0.001 -0.000
Kz5 4 0.000 1.184 6.921 0.000 0.001
2.000 0.806 6.636 182.111 -13.310
2.000 0.279 2.237 182.111 -13.310
4,000 -0.009 2.120 242.860 -17.096
4,000 0.009 -2.120 242.860 -17.096
6.000 0.295 -2.070 o\ 182.166 -12.334
6.000 0.854 -6.152 182.166 -12.334
9 8.000 1.232 -5.934 -0.001
KZ6 4 0.000 0.727 0.378 0.000
2.000 0.499 0.367 -0.735
2.000 0.173 0.123 -0.735
4,000 -0.001 0.118 193.325 -0.952
4.000 0.001 -0.118 _193.325+{ -0.952
6.000 0.174 -0.116 g N\
6.000 0.503 -0.346
9 8.000 0.732 -0.337
Kz7 4 0.000 0.695 2.493 (
2.000 0.476 2.416 \
2.000 0.165 0.812 \
4,000 -0.002 0.781 S
4.000 0.002 -0.781
6.000 0.168 -0.767
6.000 0.485 -2.285
9 8.000 0.705 -2.227
Kz8 4 0.000 0.014 -0.900
2.000 0.011 -0.899
2.000 0.003 -0.302
4,000 -0.000 -0.299
4,000 0.000 0.299
6.000 0.003 0.304
6.000 0.012 0.905
9 8.000 0.015 0.911
Kz9 4 0.000 0.055 5.367 \
2.000 0.033 5.333 \
2.000 0.011 1.793 |
4,000 -0.005 1.768
4,000 0.005 -1.768
6.000 0.022 -1.784
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VY | 4

/ \
® 4,12 PRUREZY - VNITRNI SILY
Prut_, ‘ | Uz“el“ Misto Sily [kN] Momenty [kNm]

&/ | zsKz| ‘ x [m] vy v, M,

N\ 7 kzo| | 6.000 0.065 5316 -4.499 10.323 -10.651
| 8.000 0.087 -5.324 -5.835 -0.001 -0.000
| Kz10 ) 0.000 0.540 6.665 60.255 0.000 0.000
O\ 2.000 0.363 6.489 58.946 119.220 -13.006

N 2.000 0.126 2.182 20.533 119.220 -13.006
4.000 -0.008 2.107 19.212 159.002 -16.952
4.000 0.008 -2.107 -19.212 159.002 -16.952
6.000 0.141 -2.081 -20.543 119.273 -12.420
6.000 0.409 -6.199 -58.977 119.273 -12.420
8.000 0.585 6.072 -60.318 -0.001 -0.000
_0.000 1.372 0.593 103.549 -0.000 0.000
1\2.000 0.915 0.549 101.763 205.325 -1.103
/ 2,000 0.186 35.115 205.325 -1.103
0.169 33.325 273.767 -1.367
-0.169 -33.325 273.767 -1.367
-0.160 -35.115 205.325 -0.948
-0.472 -101.763 205.325 -0.948
-0.437 -103.549 -0.000 -0.000
KZ12 2.781 101.806 0.000 0.000
2,638 100.024 201.846 -5.202
0.891 34.536 201.846 -5.292
0.833 32.747 269.136 6.724
-0.833 -32.747 269.136 6.724
-0.806 -34.538 201.856 -4.793
-2.391 -100.030 201.856 -4.793
2.278 -101.819 -0.000 -0.000
Kz13 -1.300 -19.789 0.000 0.000
-1.303 21.115 -40.904 2612
-0.438 -6.154 -40.904 2612
-0.436 -7.481 -54.538 3.506
0.436 7.481 -54.538 3.506
0.443 6.154 -40.902 2.647
~_ 1.321 21.114 -40.902 2.647
\ O\ 1.334 19.787 -0.000 -0.000
KzZ14 ) ) 7.955 2519 0.001 0.000
/ 71914 1214 3.755 -15.863
~ 2661 1.289 3.755 -15.863
g‘.@z's* -0.030 5.064 -21.137
0.030 5.064 -21.137
-1.303 3.839 -15.843
-1.257 3.839 -15.843
-2.605 -0.001 -0.000
Kz15 91.915 0.000 0.001
. 90.148 182.091 -13.575
|\ 31.243 | 182.091 -13.575
) 242,837 -17.405
242.837 -17.405
182.152 -12.532
182.152 -12.532
-0.001 -0.001
Kz16 0.000 0.000
144.993 -0.891
144.993 -0.891
193.324 -1.135
193.324 -1.135
144.993 -0.812
144.993 -0.812
-0.000 -0.000
Kz17 0.000 0.000
141.134 -4.990
141.134 -4.990
188.185 -6.454
. 188.185 -6.454
-0.786 -24.187 141.142 -4.691
-2.341 -69.907-|— 141.142 -4.691
2.274 -71.235 -0.000 -0.000
Kz18 -0.900 9.125 0.000 0.000
-0.899 -10.451 \ -19.576 1.801
-0.302 -2.599 -19.576
-0.299 -3.926
0.299 3.926
0.304 2599
0.905 10.451
0.911 9.124
KZ19 5.367 5.795
5.333 4.479
1.793 2377
1.768 1.054
-1.768 -1.054
-1.785 2.384
-5.316 -4.498
-5.324 -5.835
KZ20 6.723 60.249
6.540 58.941
2.199 20.531
2.121 19.211
-2.121 -19.211
-2.094 -20.542
-6.238 -58.974
6.105 -60.315
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
O\ L,
® 4.1 UZLY - PODPOROVE SILY Kombinace vysledk
> ‘ | 1 \ Podporové sily [kN] Podporové momenty [kNm]
\ Py Py Pz My My Mz
0.000 141.182 0.000 9.099 0.000
0.000 -24.079 0.000 -52.817 0.000
0.000 99.846 0.000 6.144 0.000
0.000 -9.864 0.000 -37.957 0.000
0.000 141.182 0.000 9.099 0.000
-2.818 -24.079 -16.207 -52.895 0.000
0.000 99.846 0.000 6.144 0.000
-1.830 -9.864 -10.076 -39.513 0.000
0.000 278.066 0.000 17.728 0.000
0.000 -51.340 0.000 -105.621 0.000
0.000 196.509 0.000 12.115 0.000
0.000 -22.910 0.000 -82.435 0.000
0.000 278.066 0.000 17.728 0.000
-2.653 -51.340 -15.788 -105.749 0.000
KVv4 0.000 196.509 0.000 12.115 0.000
-1.754 -22.910 -9.894 -85.783 0.000
8 KV1 174.508 0.000 11.293 0.000
-31.557 0.000 -65.985 0.000
KVv2 123.348 0.000 7.649 0.000
-13.789 0.000 -48.365 0.000
KV3 174.508 0.000 11.293 0.000
-31.557 -16.106 -66.064 0.000
KV4 123.348 0.000 7.649 0.000
-13.789 -10.032 -50.328 0.000
=42 UZLY - DEFORMACE Kombinace vysledki
Uzel Natoceni [rad]
G KV uy \ ox QY (074
1 KV1 Max 0.0000 0.0000
Min 0.0000 0.0000
KV2 Max 0.0000 0.0000
Min 0.0000 0.0000
KV3 Max 0.0000 0.0000
Min 0.0000 0.0000
KV4 Max 0.0000 0.0000
Min 0.0000 0.0000
2 KV1 Max 0.0000 0.0000
Min 0.0000 0.0000
KVv2 Max 0.0000 0.0000
Min 0.0000 0.0000
KV3 Max 0.0000 0.0000
Min 0.0000 0.0000
KV4 Max 0.0000 0.0000
Min 0.0000 0.0000
3 KV1 Max 0.0025 0.0000
Min -0.0145 0.0000
Kv2 Max 0.0017 0.0000
Min -0.0106 0.0000
KV3 Max X . 0 0.0025 0.0000
Min -8.3 -15.2 -0.0046)\| -0.0145 0.0000
Kv4 Max 36.8 0.0 0.0000 0.0017 0.0000
Min -5.6 9.4 -0.0028 0.0000
4 KV1 Max 96.9 0.0 0.0000-1 0.0000
Min -16.1 0.0 -
KV2 Max 77.8 0.0
Min -11.0 0.0
KV3 Max 97.0 0.0
Min -16.1 -15.2
KVv4 Max 80.9 0.0
Min -11.0 9.4
5 KV1 Max 120.7 0.0
Min -20.7 0.0
KV2 Max 88.6 0.0
Min -14.0 0.0
KV3 Max 120.8 0.0
Min -20.7 -15.2
KVv4 Max 90.9 0.0
Min -14.0 -9.4
6 KV1 Max 94.7 0.0
Min -16.3 0.0
KVv2 Max 68.7 0.0
Min -11.0 0.0
KV3 Max 94.8 0.0
Min -16.3 -15.2 4 /
KV4 Max 70.6 0.0 0.0021 |
Min -11.0 9.4 -0.0144 |
7 KV1 Max 118.9 0.0 0.0042 |
Min -20.2 0.0 -0.0253 |
Kv2 Max 89.9 0.0 0.0029
Min -13.7 0.0 -0.0202
KV3 Max 119.0 0.0 0.0042
Min -20.2 -15.2 -0.0254
KV4 Max 92.7 0.0 0.0029
Min -13.7 9.4 -0.0210
8 KV1 Max 0.0 0.0 0.0000
Min 0.0 0.0 0.0000
KV2 Max 0.0 0.0 0.0000
Min 0.0 0.0 0.0000
KV3 Max 0.0 0.0 0.0000
Min 0.0 0.0 0.0000
KVv4 Max 0.0 0.0 0.0000
Min 0.0 0.0 0.0000
9 KV1 Max 60.5 0.0 0.0031
Min -10.3 0.0 -0.0181
KVv2 Max 45.2 0.0 0.0021
Min -7.0 0.0 -0.0136
KV3 Max 60.6 0.0 0.0031
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O\
m 4.2 UZLY - DEFORMACE Kombinace vysledk
> ‘ | 1 \ Posuny [mm] Natoceni [rad]
‘ uy uz ox [ 9z
-0.0046 -0.0181 0.0000
0.0000 0.0021 0.0000
-0.0028 -0.0141 0.0000
0.0000 0.0039 0.0007
0.0000 -0.0235 -0.0045
0.0000 0.0027 0.0005
0.0000 -0.0185 -0.0041
0.0000 0.0039 0.0007
0.0000 -0.0236 -0.0047
0.0000 0.0027 0.0005
0.0000 -0.0192 -0.0042
11 0.0019 0.0044 0.0087
-0.0098 -0.0262 -0.0016
0.0009 0.0030 0.0058
-0.0069 -0.0210 -0.0011
0.0019 0.0044 0.0087
-0.0098 -0.0263 -0.0016
Kv4 0.0009 0.0030 0.0058
-0.0069 -0.0218 -0.0011
12 KV1 0.0099 0.0035 0.0031
-0.0020 -0.0208 -0.0178
KV2 0.0070 0.0024 0.0021
-0.0009 -0.0160 -0.0129
KV3 0.0099 0.0035 0.0031
-0.0020 -0.0208 -0.0178
Kv4 0.0070 0.0024 0.0021
-0.0009 -0.0167 -0.0131
[ 0.0099 0.0048 0.0193
Min ( -0.0099 -0.0290 -0.0178
¥ s °
24,10 STIHLOSTI PRUTU Kombinace vysledku
Prut Stihlost [-]
c. Prifez K crz Ay ‘ Az
3 1-RO 219.1x12.5 1.000 68.31 68.31
4 1-RO 219.1x12.5 1.000 68.31 68.31
5 2 - IPE 400 1.000 48.35 202.41
6 1-R0O 219.1x12.5 1.000 68.31 68.31
7 2 - IPE 400 1.000 48.35 202.41
o T
®4.12 PRUREZY - VNITRNI SILY Kombinace vysledku
Prut Uzel Misto Momenty [kNm] Prislusejici
& KV © x [m] ‘ My M, zat. stavy
Prufez ¢. 1: RO 219.1x12.5 | EN 10219-2:2006
3 KV1 1 0.000 MaxN [> 24.079 9.099 0.000 | KZ3
Min N > -141.182 0.000 | KZ1
Max Vy 0.000 0.000
Min Vy 0.000 0.000
Max V, -5.963 0.000 | KZ 4
Min V, 24.079 0.000 | KZ3
Max My 0.000 0.000
Min My 0.000 0.000
Max My 24.079 0.000 | KZ 3
Min My -5.963 0.000 | KZ 4
Max M, 0.000 > 0.000
Min M, 0.000 > 0.000
3 5.000 MaxN > 27.266 0.000 | KZ 3
Min N > -136.884 0.000 | KZ 1
Max Vy 0.000 0.000
Min Vy 27.266 0.000 | KZ3
Max V, -2.628 0.000 | KZ 4
Min V, 27.266 0.000 | KZ 3
Max My 0.000 0.000
Min My 0.000 0.000
Max My 27.266 0.000 | KZ3
Min M, -2.628 0.000 | KZ 4
Max M, 0.000
Min M, 0.000
Kv2 1 0.000 MaxN [> 9.864
Min N > -99.846
Max Vy 0.000
Min Vy 0.000
Max V, -10.164
Min V, 9.864
Max My 0.000
Min M 0.000
Max My 9.864
Min M, -82.828
Max M, 0.000
Min M, 0.000
3 5.000 MaxN  [> 13.049
Min N > -96.663
Max Vy -94.104
Min Vy 0.000
Max V. -79.566
Min V, 13.049
Max My 0.000
Min My 0.000
Max My 13.049 0.000
Min M, -79.566 0.000\ KZ 1
Max M, 0.000 > 0.000-| —
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Kombinace vysledk

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
Min M, 0.000 0.000 0.000 0.000 0.000 |> 0.000
0.000 MaxN  [> 24.079 -2.578 -1.860 0.000 9.099 -12.596 | KZ 13
Levy i -141.182 -2.818 0.830 0.000 -4.786 -16.207 | KZ 11
0.000 |> 0.000 0.000 0.000 0.000 0.000
-141.182 > -2.818 0.830 0.000 -4.786 -16.207 | KZ 11
-5.963 -2.613 > 10.521 0.000 -52.895 -13.116 | KZ 14
24.079 -2.578 > -1.860 0.000 9.099 -12.596 | KZ 13
0.000 0.000 0.000 > 0.000 0.000 0.000
0.000 0.000 0.000 [> 0.000 0.000 0.000
24.079 -2.578 -1.860 0.000 [~ 9.099 -12.596 | KZ 13
-5.963 -2.613 10.521 0.000 (> -52.895 -13.116 | KZ 14
0.000 0.000 0.000 0.000 0.000 [> 0.000
-141.182 -2.818 0.830 0.000 -4.786 |> -16.207 | KZ 11
24.079 -2.578 -1.860 0.000 9.099 -12.596 | KZ 13
-141.182 -2.818 0.830 0.000 -4.786 -16.207 | KZ 11
0.000 |> 0.000 0.000 0.000 0.000 0.000
-141.182 > -2.818 0.830 0.000 -4.786 -16.207 | KZ 11
-5.963 -2.613 > 10.521 0.000 -52.894 -13.116 | KZ 14
24.079 -2.578 > -1.860 0.000 9.099 -12.596 | KZ 13
0.000 0.000 0.000 [> 0.000 0.000 0.000
0.000 0.000 0.000 [> 0.000 0.000 0.000
24.079 -2.578 -1.860 0.000 > 9.099 -12.596 | KZ 13
-5.963 -2.613 10.521 0.000 > -52.894 -13.116 | KZ 14
0.000 0.000 0.000 0.000 0.000 [> 0.000
-141.182 -2.818 0.830 0.000 -4.786 > -16.207 | KZ 11
27.275 -2.485 -1.792 -0.000 0.012 -0.000 | KZ 13
-136.869 -3.445 1.016 0.000 -0.010 -0.000 | KZ 11
0.000 0.000 0.000 0.000 0.000 0.000
-3.445 1.016 0.000 -0.010 -0.000 | KZ 11
-2.622 > 10.561 0.000 -0.075 -0.000 | KZ 14
-2.485 > -1.792 -0.000 0.012 -0.000 | KZ 13
-3.329 8.053 > 0.000 -0.076 -0.000 | KZ 15
> -0.000 0.012 -0.000 | KZ 13
-0.000 > 0.012 -0.000 | KZ 13
0.000 [> -0.076 -0.000 | KZ 15
0.000 0.000 |> 0.000
0.000 -0.010 > -0.000 | KZ 11
3 5.000 -0.000 0.012 -0.000 | KZ 13
Pravy 7136, 0.000 -0.010 0.000 | KZ 11
Max Vy [ @.000 0.000 0.000 0.000
Min Vy ~136.870 0.000 -0.010 0.000 | KZ 11
Max V, -2.61 0.000 -0.075 0.000 | KZ 14
Min V, 27275 -0.000 0.012 -0.000 | KZ 13
Max My -121.48Q 0.000 -0.076 0.000 | KZ 15
Min M 27.275\ -0.000 0.012 -0.000 | KZ 13
Max My 27.275 0.012 -0.000 | KZ 13
Min My -121.480 -0.076 0.000 | KZ 15
Max M, -2.618 -0.075 > 0.000 | KZ 14
Min M, 27.275 0.012 > -0.000 | KZ 13
Kv4 1 0.000 MaxN  [> 9.864 6.144 -8.557 | KZ 18
Levy Min N > -99.846 -3.990 -10.076 | KZ 16
Max Vy 0.000 0.000 0.000
Min Vy -99.846 -3.990 -10.076 | KZ 16
Max V, -82.828 -39.513 -9.801 | KZ 20
Min V, 9.864 6.144 -8.557 | KZ 18
Max My 0.000 0.000 0.000
Min My 0.000 0.000 0.000
Max My 9.864 6.144 -8.557 | KZ 18
Min M, -82.828 -39.513 -9.801 | KZ 20
Max M, 0.000 0.000 |> 0.000
Min M, -99.846 -3.990 > -10.076 | KZ 16
0.000 MaxN [> 9.864 6.144 -8.557 | KZ 18
Pravy MinN > -99.846 -3.990 -10.076 | KZ 16
Max Vy 0.000 0.000 0.000
Min V, -99.846
Max V, -82.828
Min V, 9.864
Max My 0.000
Min M 0.000
Max My 9.864
Min My -82.828
Max M, 0.000
Min M, -99.846
5.000 MaxN  [> 13.053
Levy Min N > -96.656
Max Vy 0.000
Min Vy -96.656
Max V. -79.554
Min V, 13.053
Max My -79.554
Min M 13.053
Max My 13.053
Min M, -79.554
Max M, 0.000
Min M, -96.656
3 5.000 MaxN [> 13.053
Pravy Min N > -96.657
Max Vy 0.000
Min V, -96.657
Max V, -79.557
Min V, 13.053
Max My -79.557

T | : : : 00 | K22
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Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
Min M 13.053 -1.699 -1.218 > -0.000 0.008 -0.000 | KZ 18
Max My 13.053 -1.699 -1.218 -0.000 > 0.008 -0.000 | KZ 18
Min M, -79.557 -2.030 7.884 0.000 > -0.069 0.000 | KZ 20
Max M, -79.557 -2.030 7.884 0.000 -0.069 0.000 | KZ 20
Min M, 13.053 -1.699 -1.218 -0.000 0.008 -0.000 | KZ 18
4 KV1 51.340 0.000 -3.720 0.000 17.728 0.000 | KZ 3
-278.066 0.000 0.677 0.000 -4.601 0.000 | KZ 1
0.000 |> 0.000 0.000 0.000 0.000 0.000
0.000 |> 0.000 0.000 0.000 0.000 0.000
-8.744 0.000 |> 21.012 0.000 -105.622 0.000 | KZ 4
51.340 0.000 |> -3.720 0.000 17.728 0.000 | KZ 3
0.000 0.000 0.000 [> 0.000 0.000 0.000
0.000 0.000 0.000 > 0.000 0.000 0.000
51.340 0.000 -3.720 0.000 > 17.728 0.000 | KZ3
-8.744 0.000 21.012 0.000 > -105.622 0.000 | KZ 4
0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
54.541 -0.000 -3.459 0.000 -0.021 0.000 | KZ3
-273.768 0.000 1.045 0.000 0.007 0.000 | KZ 1
0.000 |> 0.000 0.000 0.000 0.000 0.000
54.541 > -0.000 -3.459 0.000 -0.021 0.000 | KZ 3
-4.950 0.000 > 21.164 0.000 0.131 0.000 | KZ 4
54.541 -0.000 |> -3.459 0.000 -0.021 0.000 | KZ3
0.000 0.000 0.000 [> 0.000 0.000 0.000
0.000 0.000 0.000 [> 0.000 0.000 0.000
-4.950 0.000 21.164 0.000 [> 0.131 0.000 | KZ 4
54.541 -0.000 -3.459 0.000 > -0.021 0.000 | KZ3
0.000 0.000 0.000 0.000 0.000
~ 0.000 0.000 0.000 0.000 0.000
Kv2 2 0.000 0.000 -2.480 0.000 12.115 0.000 | KZ 8
0.000 0.752 0.000 -4.606 0.000 | KZ 6
0.000 0.000 0.000 0.000 0.000
0.000 0.000
-70.965 0.000 | KZ9
12.115 0.000 | KZ 8
0.000 0.000
0.000 0.000
> 12.115 0.000 | KZ 8
> -82.435 0.000 | KZ 10
0.000 0.000
0.000 0.000
4 5.000 -0.015 0.000 | KZ 8
0.007 0.000 | KZ 6
0.089 0.000 | KZ 9
0.000 0.000
0.117 0.000 | KZ10
-0.015 0.000 | KZ 8
0.000 0.000
Min My 0.000 0.000 0.000
Max My -158.918 > 0.117 0.000 | KZ 10
Min M, 26.101 > -0.015 0.000 | KZ 8
Max M, 0.000 0.000 0.000
Min M, 0.000 0.000 0.000
KV3 2 0.000 MaxN |> 51.340 17.728 -12.658 | KZ 13
Levy MinN > -278.066 -11.233 -15.788 | KZ 11
Max Vy 0.000 0.000 0.000
Min Vy 51.340 17.728 -12.658 | KZ 13
Max V, -8.744 -105.749 -13.109 | KZ 14
Min V, 51.340 17.728 -12.658 | KZ 13
Max My 0.000 0.000 0.000
Min My -247.434 . -87.912 -15.413 | KZ 15
Max My 51.340 -2.653 -3.720 17.728 -12.658 | KZ 13
Min My -8.744 -2.605 21.037 -105.749 -13.109 | KZ 14
Max M, 0.000 0.000 0.000 0.000 0.000
Min M, -278.066 -2.317 1.652 -15.788 | KZ 11
0.000 MaxN [> 51.340 -2.653 -3.720 -12.658 | KZ 13
Pravy Min N > -278.066 -2.317 1.652 -15.788 | KZ 11
Max Vy 0.000 |> 0.000 0.000 0.000
Min Vy 51.340 > -2.653 -3.720 -12.658 | KZ 13
Max V, -8.744 -2.605 > 21.037
Min V, 51.340 -2.653 > -3.720
Max My 0.000 0.000 0.000 >
Min M -247.434 -2.357 13.474 >
Max My 51.340 -2.653 -3.720
Min M, -8.744 -2.605 21.037
Max M, 0.000 0.000 0.000
Min M, -278.066 -2.317 1.652
5.000 MaxN [> 54.549 -2.466 -3.459
Levy MinN > -273.749 -3.580 2.550
Max Vy 0.000 |> 0.000 0.000
Min Vy -273.749 |> -3.580 2.550
Max V. -4.939 -2.623 > 21.190
Min V, 54.549 -2.466 > -3.459
Max My 54.549 -2.466 -3.459 >
Min My -242.702 -3.443 19.664 >
Max My -242.702 -3.443 19.664
Min My 54.549 -2.466 -3.459
Max M, 0.000 0.000 0.000
Min M, -242.702 -3.443 19.664
4 5.000 MaxN [> 54.549 -2.466 -3.459
Pravy Min N > -273.752 -3.580 1.575
Max Vy 0.000 |> 0.000 0.000

1
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Oddil: VY | 4

Kombinace vysledk

|

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy My M, M, zat. stavy
-273.752 > -3.580 -0.000 0.018 -0.000 | KZ 11
-4.940 -2.623 -0.000 0.131 -0.000 | KZ 14
54.549 -2.466 0.000 -0.021 0.000 | KZ 13
54.549 -2.466 > 0.000 -0.021 0.000 | KZ 13
-242.724 -3.443 > -0.001 0.136 -0.000 | KZ 15
-242.724 -3.443 -0.001 |> 0.136 -0.000 | KZ 15
54.549 -2.466 0.000 (> -0.021 0.000 | KZ 13
54.549 -2.466 0.000 -0.021 0.000 | KZ 13
-242.724 -3.443 -0.001 0.136 -0.000 | KZ 15
22.910 -1.754 0.000 12.115 -8.578 | KZ 18
-196.509 -1.612 0.000 -8.826 -9.894 | KZ 16
0.000 |> 0.000 0.000 0.000 0.000
22.910 |> -1.754 0.000 12.115 -8.578 | KZ 18
-162.473 -1.638 -0.000 -85.783 -9.656 | KZ 20
22.910 -1.754 0.000 12.115 -8.578 | KZ 18
0.000 0.000 > 0.000 0.000 0.000
-162.473 -1.638 > -0.000 -85.783 -9.656 | KZ 20
22.910 -1.754 0.000 > 12.115 -8.578 | KZ 18
-162.473 -1.638 -0.000 > -85.783 -9.656 | KZ 20
0.000 0.000 0.000 0.000 0.000
-196.509 -1.612 0.000 -8.826 -9.894 | KZ 16
22.910 -1.754 0.000 12.115 -8.578 | KZ 18
-196.509 -1.612 0.000 -8.826 -9.894 | KZ 16
0.000 |> 0.000 0.000 0.000 0.000
22910 |> -1.754 0.000 12.115 -8.578 | KZ 18
-162.473 -1.638 -0.000 -85.782 -9.656 | KZ 20
22.910 -1.754 0.000 12.115 -8.578 | KZ 18
wﬁoo 0.000 > 0.000 0.000 0.000
62473 -1.638 > -0.000 -85.782 -9.656 | KZ 20
2.910 -1.754 0.000 |~ 12.115 -8.578 | KZ 18
—162.473\ -1.638 -0.000 > -85.782 -9.656 | KZ 20
0.000 | 0.000 0.000 0.000 0.000
-196509/ -1.612 0.000 -8.826 -9.894 | KZ 16
5.000 Max N\ |> -0.015 -0.000 | KZ 18
Lewy | MinN o[> 0.013 -0.000 | KZ 16
Max V, | 0.000 0.000
Min Vy 0.013 -0.000 | KZ 16
Max V, 0.122 -0.000 | KZ 20
Min V, -0.015 -0.000 | KZ 18
Max My -0.015 -0.000 | KZ 18
Min Mt 0.122 -0.000 | KZ 20
Max My 0.122 -0.000 | KZ 20
Min My -0.015 -0.000 | KZ 18
Max M, 0.000 0.000
Min M, 0.122 -0.000 | KZ 20
4 5.000 MaxN [> 26.105 | -0.015 0.000 | KZ 18
Pravy Min N > -193.318 0.013 -0.000 | KZ 16
Max Vy 0.000 0.000 0.000
Min Vy -193.318 0.013 -0.000 | KZ 16
Max V, -158.896 0.122 -0.000 | KZ 20
Min V, 26.105 -0.015 0.000 | KZ 18
Max My 26.105 -0.015 0.000 | KZ 18
Min M+ -158.896 0.122 -0.000 | KZ 20
Max M, -158.896 0.122 -0.000 | KZ 20
Min M, 26.105 -0.015 0.000 | KZ 18
Max M, 26.105 -0.015 0.000 | KZ 18
Min M, -158.896 0.122 -0.000 | KZ 20
6 KV1 8 0.000 MaxN [> 31.557 11.293 0.000 | KZ3
MinN > -174.508 -2.531 0.000 | KZ 1
Max Vy 0.000 0.000 0.000
Min Vy 0.000 0.000 0.000
Max V, -5.995 -65.985 0.000 | KZ 4
Min V, 31.557 11.293 0.000 | KZ 3
Max My 0.000 0.000 0.000
Min My 0.000 0.000
Max My 31.557
Min M, -5.995
Max M, 0.000
Min M, 0.000
9 5.000 MaxN  [> 34.747
Min N > -170.210
Max V, 2574
Min Vy 0.000
Max V, -2.574
Min V, 34.747
Max My 0.000
Min M 0.000
Max My 34.747
Min M, 2,574
Max M, 0.000
Min M, 0.000
Kv2 8 0.000 MaxN [> 13.789
Min N > -123.348
Max Vy 0.000
Min V, 0.000
Max V, -11.246
Min V, 13.789
Max My 0.000
Min Mt 0.000
Max My 13.789
Min M, -102.076
Max M, 0.000
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Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
Min M, 0.000 0.000 0.000 0.000 0.000 |> 0.000
5.000 MaxN  [> 16.975 0.000 -1.515 0.000 0.006 0.000 | KZ 8
Min N > -120.165 0.000 0.560 0.000 -0.003 0.000 | KZ 6
Max Vy -7.956 |> 0.000 8.852 0.000 -0.038 0.000 | KZ9
Min Vy 0.000 |> 0.000 0.000 0.000 0.000 0.000
Max V, -98.765 0.000 |> 10.097 0.000 -0.051 0.000 | KZ 10
Min V, 16.975 0.000 > -1.515 0.000 0.006 0.000 | KZ8
Max My 0.000 0.000 0.000 > 0.000 0.000 0.000
Min M 0.000 0.000 0.000 [> 0.000 0.000 0.000
Max My 16.975 0.000 -1.515 0.000 [~ 0.006 0.000 | KZ 8
Min M, -98.765 0.000 10.097 0.000 (> -0.051 0.000 | KZ 10
Max M, 0.000 0.000 0.000 0.000 0.000 [> 0.000
Min M, 0.000 0.000 0.000 0.000 0.000 |> 0.000
KV3 31.557 -2.599 -2.325 0.000 11.293 -12.613 | KZ13
-174.508 -2.696 1.032 0.000 -6.178 -16.106 | KZ 11
0.000 |> 0.000 0.000 0.000 0.000 0.000
-174.508 > -2.696 1.032 0.000 -6.178 -16.106 | KZ 11
-5.995 -2.613 > 13.148 0.000 -66.064 -13.116 | KZ 14
31.557 -2.599 > -2.325 0.000 11.293 -12.613 | KZ13
0.000 0.000 0.000 [> 0.000 0.000 0.000
0.000 0.000 0.000 [> 0.000 0.000 0.000
31.557 -2.599 -2.325 0.000 > 11.293 -12.613 | KZ 13
-5.995 -2.613 13.148 0.000 > -66.064 -13.116 | KZ 14
0.000 0.000 0.000 0.000 0.000 [> 0.000
-174.508 -2.696 1.032 0.000 -6.178 > -16.106 | KZ 11
31.557 -2.599 -2.325 0.000 11.293 -12.613 | KZ 13
-174.508 -2.696 1.032 0.000 -6.178 -16.106 | KZ 11
0.000 |> 0.000 0.000 0.000 0.000 0.000
1508 > -2.696 1.032 0.000 -6.178 -16.106 | KZ 11
-2.613 > 13.148 0.000 -66.063 -13.116 | KZ 14
-2.599 > -2.325 0.000 11.293 -12.613 | KZ 13
0.000 0.000 > 0.000 0.000 0.000
0.000 [> 0.000 0.000 0.000
-2.325 0.000 > 11.293 -12.613 | KZ 13
13.148 0.000 [> -66.063 -13.116 | KZ 14
0.000 0.000 0.000 |> 0.000
1.032 0.000 -6.178 > -16.106 | KZ 11
5.000 MaxN [> -2.218 -0.000 0.009 -0.000 | KZ 13
Levy MinN > 1.333 0.000 -0.008 -0.000 | KZ 11
Max Vy 0. 0.000 0.000 0.000 0.000
Min Vy ~170.194 > | 1.333 0.000 -0.008 -0.000 | KZ 11
Max V, -2.56 gs ‘ 197 0.000 -0.056 -0.000 | KZ 14
Min V, 34756 | -0.000 0.009 -0.000 | KZ 13
Max My -150.919 0.000 -0.060 -0.000 | KZ 15
Min M 34.756\ -0.000 0.009 -0.000 | KZ 13
Max My 34.756" 0.009 -0.000 | KZ 13
Min My -150.919 -0.060 -0.000 | KZ 15
Max M, 0.000 0.000 [> 0.000
Min M, -170.194 -0.008 |> -0.000 | KZ 11
9 5.000 MaxN  [> 34.756 0.009 -0.000 | KZ 13
Pravy Min N > -170.195 -0.008 0.000 | KZ 11
Max Vy 0.000 0.000 0.000
Min Vy -170.195 -0.008 0.000 | KZ 11
Max V, -2.564 -0.056 0.000 | KZ 14
Min V, 34.756 0.009 -0.000 | KZ 13
Max My -150.926 -0.059 0.000 | KZ 15
Min M 34.756 0.009 -0.000 | KZ 13
Max My 34.756 0.009 -0.000 | KZ 13
Min M, -150.926 -0.059 0.000 | KZ 15
Max M, -150.926 -0.059 |> 0.000 | KZ 15
Min M, 34.756 0.009 |> -0.000 | KZ 13
KV4 8 0.000 MaxN [> 13.789 7.649 -8.563 | KZ 18
Levy MinN > -123.348 -5.089 -10.032 | KZ 16
Max Vy 0.000 0.000 0.000
Min V, -123.348
Max V. -102.076
Min V, 13.789
Max My 0.000
Min M 0.000
Max My 13.789
Min My -102.076
Max M, 0.000
Min M, -123.348
0.000 MaxN  [> 13.789
Pravy Min N > -123.348
Max Vy 0.000
Min Vy -123.348
Max V. -102.076
Min V, 13.789
Max My 0.000
Min M 0.000
Max M, 13.789
Min My -102.076
Max M, 0.000
Min M, -123.348
5.000 MaxN [> 16.979
Levy MinN > -120.158
Max Vy 0.000
Min V, -120.158
Max V, -98.749
Min V, 16.979
Max My -98.749
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
Min M 16.979 -1.697 -1.515 > -0.000 0.006 -0.000 | KZ 18
Max My 16.979 -1.697 -1.515 -0.000 > 0.006 -0.000 | KZ 18
Min M, -98.749 -2.041 10.507 0.000 > -0.053 -0.000 | KZ 20
Max M, 0.000 0.000 0.000 0.000 0.000 |> 0.000
Min M, -120.158 -2.117 1.073 0.000 -0.006 |> -0.000 | KZ 16
MaxN [> 16.979 -1.697 -1.515 -0.000 0.006 -0.000 | KZ 18
MinN > -120.159 -2.117 0.643 0.000 -0.006 0.000 | KZ 16
Max Vy 0.000 |> 0.000 0.000 0.000 0.000 0.000
Min Vy -120.159 |> -2.117 0.643 0.000 -0.006 0.000 | KZ 16
Max V, -98.754 -2.041 10.151 0.000 -0.053 0.000 | KZ 20
Min V, 16.979 -1.697 -1.515 -0.000 0.006 -0.000 | KZ 18
Max My -98.754 -2.041 10.151 > 0.000 -0.053 0.000 | KZ 20
Min My 16.979 -1.697 -1.515 > -0.000 0.006 -0.000 | KZ 18
Max My 16.979 -1.697 -1.515 -0.000 > 0.006 -0.000 | KZ 18
Min My -98.754 -2.041 10.151 0.000 > -0.053 0.000 | KZ 20
P [~ Max M, ¢ -98.754 -2.041 10.151 0.000 -0.053 |> 0.000 | KZ 20
| [WMinMm, 16.979 -1.697 -1.515 -0.000 0.006 |> -0.000 | KZ 18
Prirez ¢. 2: IPE 400 Y’Fergﬁh -DIN 1025-5}5954
5 KV1 3 | / 0.000 /,'M x N 1.467 0.311 103.548 0.004 -0.000 -0.000 | KZ 1
i Min-N 0.000 0.000 0.000 0.000 0.000 0.000
\ Max Vy 0.198 |> 7.916 2.634 0.075 -0.002 -0.000 | KZ 4
Min Vy 0.061 |> -1.346 -19.786 -0.012 -0.000 -0.000 | KZ 3
1.467 0.311 103.548 0.004 -0.000 -0.000 | KZ 1
0.061 -1.346 -19.786 -0.012 -0.000 -0.000 | KZ 3
0.198 7.916 2.634 > 0.075 -0.002 -0.000 | KZ 4
0.061 -1.346 -19.786 > -0.012 -0.000 -0.000 | KZ 3
0.000 0.000 0.000 0.000 > 0.000 0.000
7.916 2.634 0.075 > -0.002 -0.000 | KZ 4
0.000 0.000 0.000 0.000 |> 0.000
5.656 92.012 0.071 -0.001 |> -0.001 | KZ5
2.000 0.330 101.763 0.154 205.326 -0.662 | KZ 1
0.000 0.000 0.000 0.000 0.000
1.279 0.150 3.882 -15.832 | KZ 4
-21.114 0.118 -40.901 2.665 | KZ3
101.763 0.154 205.326 -0.662 | KZ 1
-21.114 0.118 -40.901 2.665 | KZ3
90.205 > 2.472 182.190 -11.922 | KZ5
0.000 [> 0.000 0.000 0.000
101.763 205.326 -0.662 | KZ 1
-21.114 -40.901 2.665 | KZ3
-40.901 |> 2.665 | KZ3
3.882 |> -156.832 | KZ 4
2.000 205.326 -0.662 | KZ 1
0.000 0.000
3.882 -15.832 | KZ 4
-40.901 2.665 | KZ3
205.326 -0.662 | KZ 1
-40.901 2.665 | KZ3
182.190 -11.922 | KZ5
0.000 0.000
205.326 -0.662 | KZ1
-40.901 2.665 | KZ3
-40.901 |> 2.665 | KZ3
3.882 > -15.832 | KZ 4
4.000 5.102 -21.128 | KZ 4
0.000 0.000
5.102 -21.128 | KZ 4
-54.537 3.522 | KZ3
273.768 -0.936 | KZ 1
-54.537 3.522 | KZ3
242.884 -16.730 | KZ5
0.000 0.000
273.768 -0.936 | KZ 1
-54.537
4.000
6.000
-0.012 > 205.326
-0.063 > -40.904
-0.063 -40.904
0.049 3.770
6.000 -0.012 205.326
0.000 0.000
-0.063 -40.904

1
7

RFEM Student 5.25.01 - Obecné 3D konstrukce metodou konecnych prvku

I www.dlubal.cz



Strana: 25/38
Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4

Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy

0.057 > -7.913 -1.222 0.049 3.770 -15.860 | KZ 4
0.043 1.306 > 21.115 -0.063 -40.904 2618 | KZ3
1.000 -0.370 > -101.763 -0.012 205.326 -0.743 | KZ1
0.057 -7.913 -1.222 > 0.049 3.770 -15.860 | KZ 4
0.799 -6.568 -90.162 > -0.265 182.121 -13.172 | KZ5
1.000 -0.370 -101.763 -0.012 |> 205.326 -0.743 | KZ1
0.043 1.306 21.115 -0.063 > -40.904 2618 | KZ3
0.043 1.306 21.115 -0.063 -40.904 > 2618 | KZ3
0.057 -7.913 -1.222 0.049 3.770 > -15.860 | KZ 4
1.457 -0.393 -103.548 0.004 0.000 0.000 | KZ1
0.000 0.000 0.000 0.000 0.000 0.000

0.058 |> 1.300 19.789 -0.012 0.000 0.000 | KZ 3
0.103 > -7.955 -2.519 0.075 0.001 0.000 | KZ 4
0.058 1.300 |> 19.789 -0.012 0.000 0.000 | KZ3
1.457 -0.393 > -103.548 0.004 0.000 0.000 | KZ 1
0.103 -7.955 -2.519 |> 0.075 0.001 0.000 | KZ 4
0.058 1.300 19.789 > -0.012 0.000 0.000 | KZ3
0.103 -7.955 -2.519 0.075 > 0.001 0.000 | KZ 4
0.000 0.000 0.000 0.000 > 0.000 0.000

1.177 -6.921 -91.926 0.071 0.000 |> 0.001 | KZ5
0.000 0.000 0.000 0.000 0.000 |> 0.000

Kv2 0.325 73.157 0.004 -0.000 -0.000 | KZ 6
0.000 0.000 0.000 0.000 0.000
5.893 60.336 0.066 -0.001 -0.001 | KZ 10
-0.915 -9.123 -0.008 -0.000 -0.000 | KZ 8
0.325 |> 73.157 0.004 -0.000 -0.000 | KZ 6
-0.915 > -9.123 -0.008 -0.000 -0.000 | KZ 8
5.893 60.336 > 0.066 -0.001 -0.001 | KZ 10
-0.915 -9.123 > -0.008 -0.000 -0.000 | KZ 8
0.000 0.000 0.000 > 0.000 0.000
5.893 60.336 0.066 |> -0.001 -0.001 | KZ 10
0.000 0.000 0.000 0.000 |> 0.000
5.893 60.336 0.066 -0.001 |> -0.001 | KZ 10

2.000 0.337 71.832 0.113 144.994 -0.675 | KZ6
2000 0.000 0.000 0.000 0.000
58.991 1.696 119.298 -12.155 | KZ 10
-10.450 0.034 -19.574 1.819 | KZ8
71.832 0.113 144.994 -0.675 | KZ6
-10.450 0.034 -19.574 1.819 | KZ8
119.298 -12.155 | KZ 10
0.000 0.000
> 144.994 -0.675 | KZ6
> -19.574 1.819 | KZ8
-19.574 > 1.819 | KZ 8
119.298 |> -12.155 | KZ 10
2.000 144.994 -0.675 | KZ 6
0.000 0.000
119.298 -12.155 | KZ 10
-19.574 1.819 | KZ8
144.994 -0.675 | KZ 6
-19.574 1.819 | KZ8
119.298 -12.155 | KZ 10
0.000 0.000
> 144.994 -0.675 | KZ6
> -19.574 1.819 | KZ8
-19.574 > 1.819 | KZ8
119.298 |> -12.155 | KZ 10
4.000 159.026 -16.716 | KZ 10
0.000 0.000
159.026 -16.716 | KZ 10
-26.099 2415 | KZ8
193.325 -0.936 | KZ6
-26.099 2415 | KZ8
159.026 -16.716 | KZ 10
0.000 0.000
4.000
6.000

144.994

10.291

119.230

> 144.994
> -19.575
-19.575

| | | | : fo03 | K
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] Vy V, Mr M, M, zat. stavy
-2.166 -20.535 -0.296 119.230 |> -12.918 | KZ 10
6.000 -0.364 -71.832 -0.017 144.994 -0.728 | KZ 6
0.000 0.000 0.000 0.000 0.000
0.900 10.451 -0.024 -19.575 1.803 | KZ8
-6.446 -58.951 -0.296 119.230 -12.918 | KZ 10
0.900 |> 10.451 -0.024 -19.575 1.803 | KZ 8
-0.364 > -71.832 -0.017 144.994 -0.728 | KZ 6
-5.330 -4.482 > 0.006 10.291 -10.683 | KZ9
-6.446 119.230 -12.918 | KZ 10
-0.364 144.994 -0.728 | KZ 6
0.900 -19.575 1.803 | KZ8
0.900 -19.575 > 1.803 | KZ8
-6.446 119.230 |> -12.918 | KZ 10
-0.378 0.000 0.000 | KZ6
0.000 0.000 0.000
0.900 0.000 0.000 | KZ8
-6.665 0.000 0.001 | KZ10
0.900 |> 0.000 0.000 | KZ 8
-0.378 > 0.000 0.000 | KZ 6
-6.665 0.000 0.001 | KZ10
0.900 0.000 0.000 | KZ8
-6.665 0.000 0.001 | KZ10
0.000 0.000 0.000
-6.665 0.000 [> 0.001 | KZ 10
0.000 0.000 |> 0.000
KV3 3 0.394 -0.000 -0.000 | KZ 11
0.000 0.000 0.000
7.916 -0.002 -0.000 | KZ 14
-1.346 -0.000 -0.000 | KZ 13
0.394 > -0.000 -0.000 | KZ 11
-1.346 > -0.000 -0.000 | KZ 13
5.718 -0.001 -0.001 | KZ 15
-1.346 -0.000 -0.000 | KZ 13
0.000 0.000
-0.002 -0.000 | KZ 14
0.000 |> 0.000
-0.001 |> -0.001 | KZ 15
2.000 Max N 205.325 -0.885 | KZ 11
Min N 0.000 0.000
Max Vy 3.882 -15.832 | KZ 14
Min Vy -40.901 2.665 | KZ13
Max V, 205.325 -0.885 | KZ 11
Min V, -40.901 2.665 | KZ 13
Max My 182.178 -12.093 | KZ 15
Min My 0.000 0.000
Max My 205.325 -0.885 | KZ 11
Min M, -40.901 2.665 | KZ13
Max M, -40.901 > 2.665 | KZ 13
Min M, 3.882 > -15.832 | KZ 14
2.000 Max N 205.325 -0.885 | KZ 11
Min N -40.901 2.665 | KZ13
Max Vy 3.882 -15.832 | KZ 14
Min Vy -40.901 2.665 | KZ13
Max V, 205.325 -0.885 | KZ 11
Min V, -40.901 2.665 | KZ13
Max My 182.178 -12.093 | KZ 15
Min My 0.000 0.000
Max My 205.325 -0.885 | KZ 11
Min M, -40.901 2,665 | KZ13
Max M, -40.901 > 2,665 | KZ13
Min M, 3.882 > -15.832 | KZ 14
4.000 Max N 273.767 -1.311 | KZ 11
Min N -54.537 3.522 | KZ13
Max Vy 5.102 -21.128 | KZ 14
Min V
Max V,
Min V,
Max Mt
Min My
Max My
Min M,
Max M,
Min M,
4.000 Max N
Min N
Max Vy
Min Vy
Max V,
Min V,
Max Mt
Min My
Max My
Min M,
Max M,
Min M,
6.000 Max N
Min N
Max Vy
Min Vy
Max V,
Min V,
Max My
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] Vy V, Mr M, M, zat. stavy
Min My 0.455 -2.257 -31.243 > -0.190 182.103 -13.428 | KZ 15
Max My 0.553 -0.183 -35.113 0.090 > 205.325 -1.082 | KZ 11
Min M, -0.019 0.439 6.154 -0.063 > -40.904 2618 | KZ13
Max M, -0.019 0.439 6.154 -0.063 -40.904 |> 2618 | KZ13
Min M, 0.022 -2.660 -1.291 0.049 3.770 |> -15.860 | KZ 14
-0.539 -101.760 0.090 205.325 -1.082 | KZ 11
0.000 0.000 0.000 0.000 0.000
> 1.306 21.115 -0.063 -40.904 2.618 | KZ13
> -7.913 -1.222 0.049 3.770 -15.860 | KZ 14
1.306 |> 21.115 -0.063 -40.904 2618 | KZ13
-0.539 > -101.760 0.090 205.325 -1.082 | KZ 11
-0.539 -101.760 |> 0.090 205.325 -1.082 | KZ 11
-6.695 -90.151 > -0.190 182.103 -13.428 | KZ 15
-0.539 -101.760 0.090 > 205.325 -1.082 | KZ 11
1.306 21.115 -0.063 |> -40.904 2.618 | KZ13
1.306 21.115 -0.063 -40.904 > 2.618 | KZ 13
-7.913 -1.222 0.049 3.770 > -15.860 | KZ 14
-0.593 -103.544 0.010 -0.000 0.000 | KZ 11
0.000 0.000 0.000 0.000 0.000
> 1.300 19.789 -0.012 0.000 0.000 | KZ 13
> -7.955 -2.519 0.075 0.001 0.000 | KZ 14
1.300 |> 19.789 -0.012 0.000 0.000 | KZ 13
-0.593 > -103.544 0.010 -0.000 0.000 | KZ 11
-7.070 -91.912 > 0.076 0.000 0.001 | KZ 15
1.300 19.789 > -0.012 0.000 0.000 | KZ 13
-7.955 -2.519 0.075 > 0.001 0.000 | KZ 14
-0.593 -103.544 0.010 |> -0.000 0.000 | KZ 11
-7.070 -91.912 0.076 0.000 |> 0.001 | KZ15
N 0.000 0.000 0.000 0.000 |> 0.000
Kv4 3 0.000 0.364 73.155 0.007 -0.000 -0.000 | KZ 16
0.000 0.000 0.000 0.000 0.000
5.918 60.333 0.069 -0.001 -0.001 | KZ 20
-9.123 -0.008 -0.000 -0.000 | KZ 18
73.155 0.007 -0.000 -0.000 | KZ 16
-9.123 -0.008 -0.000 -0.000 | KZ 18
60.333 > 0.069 -0.001 -0.001 | KZ 20
-9.123 > -0.008 -0.000 -0.000 | KZ 18
0.000 0.000 > 0.000 0.000
60.333 0.069 [> -0.001 -0.001 | KZ 20
0.000 0.000 0.000 |> 0.000
60.333 0.069 -0.001 |> -0.001 | KZ 20
2.000 144.993 -0.777 | KZ 16
0.000 0.000
119.291 -12.223 | KZ 20
-19.574 1.819 | KZ 18
144.993 -0.777 | KZ 16
-19.574 1.819 | KZ 18
119.291 -12.223 | KZ 20
0.000 0.000
> 144.993 -0.777 | KZ 16
> -19.574 1.819 | KZ 18
-19.574 |> 1.819 | KZ 18
119.291 |> -12.223 | KZ 20
2.000 144.993 -0.777 | KZ 16
-19.574 1.819 | KZ 18
119.291 -12.223 | KZ 20
-19.574 1.819 | KZ 18
144.993 -0.777 | KZ 16
-19.574 1.819 | KZ 18
119.291 -12.223 | KZ 20
0.000
144.993
PN -19.574
! -19.574
4.000 b
~-26.099
159.014
4.000
——-16.826 | KZ 20
0.000
-1.105
> 24157 KZ
2415 /KZ
159.014 |> -16.826
6.000 144.993 10.879
-19.575 1.808
Max Vy -19.575 1803\
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4

Kombinace vysledk

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy My M, M, zat. stavy
-2.183 -0.268 119.219 -13.016 | KZ 20
0.302 > -0.024 -19.575 1.803 | KZ 18
-0.148 > 0.027 144.993 -0.879 | KZ 16
-0.148 > 0.027 144.993 -0.879 | KZ 16
-2.183 > -0.268 119.219 -13.016 | KZ 20
-0.148 0.027 > 144.993 -0.879 | KZ 16
0.302 -0.024 > -19.575 1.803 | KZ 18
0.302 -0.024 -19.575 > 1.803 | KZ 18
-2.183 -0.268 119.219 > -13.016 | KZ 20
-0.438 0.027 144.993 -0.879 | KZ 16
0.900 -0.024 -19.575 1.803 | KZ 18
0.900 -0.024 -19.575 1.803 | KZ 18
-6.494 -0.268 119.219 -13.016 | KZ 20
0.900 |> -0.024 -19.575 1.803 | KZ 18
-0.438 > 0.027 144.993 -0.879 | KZ 16
-0.438 > 0.027 144.993 -0.879 | KZ 16
-6.494 > -0.268 119.219 -13.016 | KZ 20
-0.438 0.027 > 144.993 -0.879 | KZ 16
0.900 -0.024 > -19.575 1.803 | KZ 18
0.900 -0.024 -19.575 > 1.803 | KZ 18
-6.494 -0.268 119.219 |> -13.016 | KZ 20
-0.467 0.007 0.000 0.000 | KZ 16
0.000 0.000 0.000 0.000
0.900 -0.008 0.000 0.000 | KZ 18
-6.722 0.069 0.000 0.001 | KZ 20
0.900 > -0.008 0.000 0.000 | KZ 18
-0.467 > 0.007 0.000 0.000 | KZ 16
-6.722 > 0.069 0.000 0.001 | KZ 20
0.900 > -0.008 0.000 0.000 | KZ 18
-6.722 0.069 > 0.000 0.001 | KZ 20
0.000 0.000 > 0.000 0.000
-6.722 0.069 0.000 |> 0.001 | KZ 20
0.000 0.000 0.000 |> 0.000
7 KV1 -0.003 0.000 0.000 | KZ 1
0.000 0.000 0.000
-0.056 0.001 0.000 | KZ 4
0.009 0.000 0.000 | KZ3
-0.003 0.000 0.000 | KZ 1
0.009 0.000 0.000 | KZ3
> 0.009 0.000 0.000 | KZ3
> -0.056 0.001 0.000 | KZ 4
-0.056 |> 0.001 0.000 | KZ 4
0.000 > 0.000 0.000
-0.056 0.000 |> 0.001 | KZ5
0.000 0.000 |> 0.000
0.027 205.326 -0.752 | KZ1
MinN > _0.000 0.000 0.000 0.000
Max Vy I\ 3.756 -15.863 | KZ 4
Min Vy -40.904 2612 | KZ3
Max V, 205.326 -0.752 | KZ1
Min V, -40.904 2612 | KZ3
Max My 182.111 -13.310 | KZ5
Min My 3.756 -15.863 | KZ 4
Max M, > 205.326 -0.752 | KZ1
Min M, > -40.904 2612 | KZ3
Max M, -40.904 > 2612 | KZ3
Min M, 3.756 > -15.863 | KZ 4
2.000 MaxN [> 205.326 -0.752 | KZ1
MinN > 0.000 0.000
Max Vy 3.756 -15.863 | KZ 4
Min Vy -40.904 2612 | KZ3
Max V, 205.326 -0.752 | KZ1
Min V, -40.904 2612 | KZ3
Max My 182.111 -13.310 | KZ5
Min My 3.756
Max My
Min My
Max M,
Min M,
4.000 MaxN >
MinN >
Max Vy
Min Vy
Max V,
Min V,
Max My
Min My
Max My
Min M,
Max M,
Min M,
4.000 MaxN [>
Min N >
Max Vy
Min Vy
Max V,
Min V, 273.768
Max My 0.000
Min My 242.860
Max My > 273.768
Min My > -54.538
Max M, -54.538

| | | i : 506 | ke
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
Kombinace vysledk
Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
Min M, 0.012 -2.626 0.030 -0.080 5.064 > -21.137 | KZ 4
6.000 -0.115 -35.115 -0.138 205.326 -0.688 | KZ 1
0.000 0.000 0.000 0.000 0.000
0.443 6.154 -0.111 -40.902 2.647 | KZ3
-2.654 -1.303 -0.125 3.840 -15.842 | KZ 4
0.443 > 6.154 -0.111 -40.902 2.647 | KZ3
-0.115 | -35.115 -0.138 205.326 -0.688 | KZ 1
0.000 0.000 > 0.000 0.000 0.000
-2.070 182.166 -12.334 | KZ5
-0.115 > 205.326 -0.688 | KZ 1
0.443 > -40.902 2.647 | KZ3
0.443 -40.902 > 2.647 | KZ3
-2.654 3.840 |> -156.842 | KZ 4
-0.343 205.326 -0.688 | KZ1
0.000 0.000 0.000
1.321 -40.902 2.647 | KZ3
-7.906 3.840 -15.842 | KZ 4
1.321 -40.902 2.647 | KZ3
-0.343 205.326 -0.688 | KZ 1
0.000 0.000 0.000
-6.152 182.166 -12.334 | KZ5
-0.343 > 205.326 -0.688 | KZ 1
1.321 > -40.902 2647 | KZ3
1.321 -40.902 |> 2.647 | KZ3
-7.906 3.840 > -15.842 | KZ 4
-0.329 -0.000 -0.000 | KZ 1
0.000 0.000 0.000
1.334 -0.000 -0.000 | KZ 3
-7.926 -0.001 -0.000 | KZ 4
1.334 -0.000 -0.000 | KZ 3
-0.329 -0.000 -0.000 | KZ1
1.334 -0.000 -0.000 | KZ 3
-0.001 -0.000 | KZ 4
> 0.000 0.000
> -0.001 -0.000 | KZ 4
0.000 |> 0.000
-0.001 |> -0.001 | KZ5
KVv2 4 0.000 0.000 0.000 | KZ 6
0.000 0.000
0.000 0.000 | KZ 10
0.000 0.000 | KZ 8
0.000 0.000 | KZ 6
0.000 0.000 | KZ 8
0.000 0.000 | KZ 8
0.000 0.000 | KZ 10
> 0.000 0.000 | KZ 10
> 0.000 0.000
0.000 [> 0.000 | KZ 10
0.000 |> 0.000
2.000 144.993 -0.735 | KZ 6
0.000 0.000
119.220 -13.006 | KZ 10
-19.576 1.801 | KZ8
144.993 -0.735 | KZ 6
-19.576 1.801 | KZ8
119.220 -13.006 | KZ 10
X 0.000 0.000
Max My 0.499 > 144.993 -0.735 | KZ 6
Min M, 0.011 > -19.576 1.801 | KZ8
Max M, 0.011 -19.576 > 1.801 | KZ8
Min M, 0.363 119.220 > -13.006 | KZ 10
2.000 MaxN [> 0.173 144.993 -0.735 | KZ 6
MinN > 0.000 0.000 0.000
Max Vy 0.126
Min V, 0.003
Max V, 0.173
Min V, 0.003
Max My 0.126
Min M 0.000
Max My 0.173
Min My 0.003
Max M, 0.003
Min M, 0.126
4.000 MaxN  [> 0.000
Min N > -0.008
Max Vy -0.008
Min Vy -0.000
Max V. -0.001
Min V, -0.000
Max My 0.000
Min M -0.008
Max My -0.001
Min My -0.000
Max M, -0.000
Min M, -0.008
4.000 MaxN [> 0.008
MinN > 0.000
Max Vy 0.000
Min V, 0.008
Max V, 0.000
Min V, 0.001
Max My 0.000

L
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Datum:

10.05.2021

Projekt:

Bakalarska prace

Model:

Priavlak P2 + Sloup S2

30/38
VY | 4

Strana:
Oddil:

Kombinace vysledk

L

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] Vy Mr M, M, zat. stavy
Min My 0.008 -2.107 > -0.699 159.002 -16.952 | KZ 10
Max My 0.001 -0.118 -0.048 > 193.325 -0.952 | KZ 6
Min M, 0.000 0.299 -0.007 > -26.100 2410 | KZ8
Max M, 0.000 0.299 -0.007 -26.100 2410 | KZ8
Min M, 0.008 -2.107 -0.699 159.002 -16.952 | KZ 10
-0.116 -0.102 144.994 -0.693 | KZ 6
0.000 0.000 0.000 0.000
> 0.304 -0.033 -19.574 1.813 | KZ 8
> -2.081 -1.534 119.273 -12.420 | KZ 10
0.304 -0.033 -19.574 1.813 | KZ8
-0.116 -0.102 144.994 -0.693 | KZ 6
0.000 > 0.000 0.000 0.000
-2.081 > -1.534 119.273 -12.420 | KZ 10
-0.116 -0.102 > 144.994 -0.693 | KZ6
0.304 -0.033 |> -19.574 1.813 | KZ8
0.304 -0.033 -19.574 1.813 | KZ8
-2.081 -1.534 119.273 -12.420 | KZ 10
-0.346 -0.102 144.994 -0.693 | KZ6
0.000 0.000 0.000 0.000
> 0.905 -0.033 -19.574 1.813 | KZ8
> -6.199 -1.534 119.273 -12.420 | KZ 10
0.905 -0.033 -19.574 1.813 | KZ8
-0.346 -0.102 144.994 -0.693 | KZ6
0.000 > 0.000 0.000 0.000
-6.199 > -1.534 119.273 -12.420 | KZ 10
-0.346 -0.102 > 144.994 -0.693 | KZ 6
0.905 -0.033 > -19.574 1.813 | KZ8
0.905 -0.033 -19.574 1.813 | KZ8
~ -6.199 -1.534 119.273 -12.420 | KZ 10
9 8.000 -0.337 -0.003 -0.000 -0.000 | KZ 6
0.000 0.000 0.000 0.000
0.911 0.006 -0.000 -0.000 | KZ 8
-0.051 -0.001 -0.000 | KZ 10
0.006 -0.000 -0.000 | KZ 8
-0.003 -0.000 -0.000 | KZ 6
> 0.006 -0.000 -0.000 | KZ 8
> -0.051 -0.001 -0.000 | KZ 10
0.000 > 0.000 0.000
-0.051 > -0.001 -0.000 | KZ 10
0.000 0.000 0.000
-0.051 -0.001 -0.000 | KZ 10
KV3 4 0.000 -0.008 -0.000 0.000 | KZ 11
0.000 0.000 0.000
-0.056 0.001 0.000 | KZ 14
0.009 0.000 0.000 | KZ 13
-0.008 -0.000 0.000 | KZ 11
0.009 0.000 0.000 | KZ 13
> 0.009 0.000 0.000 | KZ 13
> -0.059 0.000 0.001 | KZ 15
-0.056 > 0.001 0.000 | KZ 14
-0.008 |> -0.000 0.000 | KZ 11
91,915 X 0.000 0.001 | KZ15
0.000"| 0.000 0.000
2.000 205.325 -1.103 | KZ 11
0.000 0.000
3.755 -15.863 | KZ 14
-40.904 2612 | KZ13
205.325 -1.103 | KZ 11
-40.904 2.612 | KZ13
182.091 -13.575 | KZ 15
205.325 -1.103 | KZ 11
205.325 -1.103 | KZ 11
-40.904 2612 | KZ13
2.000
Min Vy 0.024 >
Max V, 0.260
Min V, 0.024
Max My 0.204
Min M 0.260
Max My 0.260
Min M, 0.024
Max M, 0.024
Min M, 0.021
4.000 MaxN [> 0.011
MinN > -0.087
Max V, -0.015 |>
Min Vy 0.011 >
Max V. -0.087
Min V, 0.011
Max My 0.000
Min My -0.084
Max My -0.087
Min M, 0.011
Max M, 0.011
Min M, -0.015
4.000 MaxN [> 0.012
Min N > -0.084
Max Vy 0.012 >
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4

Kombinace vysledk

Misto Sily [kN] Momenty [kNm] Prislusejici
x [m] N Vy V. My M, M, zat. stavy
-2.627 0.030 -0.080 5.064 -21.137 | KZ 14
0.436 > 7.481 -0.031 -54.538 3.506 | KZ13
-0.169 > -33.325 -0.178 273.767 -1.367 | KZ 11
0.000 0.000 > 0.000 0.000 0.000
-2.158 -29.460 > -1.207 242.837 -17.405 | KZ 15
-0.169 -33.325 -0.178 |> 273.767 -1.367 | KZ 11
0.436 7.481 -0.031 |> -54.538 3.506 | KZ13
0.436 7.481 -0.031 -54.538 > 3.506 | KZ13
-2.627 0.030 -0.080 5.064 > -21.137 | KZ 14
-0.160 -35.115 -0.219 205.325 -0.948 | KZ 11
0.000 0.000 0.000 0.000 0.000
0.443 6.154 -0.111 -40.902 2,647 | KZ13
-2.654 -1.303 -0.125 3.839 -15.843 | KZ 14
0.443 > 6.154 -0.111 -40.902 2,647 | KZ13
-0.160 > -35.115 -0.219 205.325 -0.948 | KZ 11
0.000 0.000 > 0.000 0.000 0.000
-2.104 -31.256 > -2.289 182.152 -12.532 | KZ 15
-0.160 -35.115 -0.219 > 205.325 -0.948 | KZ 11
0.443 6.154 -0.111 > -40.902 2,647 | KZ13
0.443 6.154 -0.111 -40.902 > 2,647 | KZ13
-2.654 -1.303 -0.125 3.839 > -15.843 | KZ 14
-0.472 -101.763 -0.219 205.325 -0.948 | KZ 11
0.000 0.000 0.000 0.000 0.000
1.321 21.114 -0.111 -40.902 2,647 | KZ13
-7.906 -1.257 -0.125 3.839 -15.843 | KZ 14
1.321 > 21.114 -0.111 -40.902 2,647 | KZ13
-0.472 > -101.763 -0.219 205.325 -0.948 | KZ 11
0.000 0.000 > 0.000 0.000 0.000
-6.251 -90.185 > -2.289 182.152 -12.532 | KZ 15
-0.472 -101.763 -0.219 > 205.325 -0.948 | KZ 11
1.321 21.114 -0.111 > -40.902 2,647 | KZ13
1.321 21.114 -0.111 -40.902 > 2,647 | KZ13
-7.906 -1.257 -0.125 3.839 > -15.843 | KZ 14
-103.549 -0.008 -0.000 -0.000 | KZ 11
MinN o> 0.000 0.000 0.000 0.000
Max Vy 19.787 0.009 -0.000 -0.000 | KZ 13
Min Vy -2.605 -0.056 -0.001 -0.000 | KZ 14
Max V, > 19.787 0.009 -0.000 -0.000 | KZ 13
Min V. > -103.549 -0.008 -0.000 -0.000 | KZ 11
Max My 19.787 |> 0.009 -0.000 -0.000 | KZ 13
Min My -0.001 -0.001 | KZ 15
Max My > 0.000 0.000
Min My > -0.001 -0.000 | KZ 14
Max M, 0.000 > 0.000
Min M, -0.001 > -0.001 | KZ 15
Kv4 4 0.000 MaxN > 0.000 0.000 | KZ 16
MinN > 0.000 0.000
Max Vy 0.000 0.000 | KZ 20
Min Vy 0.000 0.000 | KZ 18
Max V, 0.000 0.000 | KZ 16
Min V, 0.000 0.000 | KZ 18
Max My 0.000 0.000 | KZ 18
Min My 0.000 0.000 | KZ 20
Max M, > 0.000 0.000 | KZ 20
Min M, > 0.000 0.000
Max M, 0.000 |> 0.000 | KZ 20
Min M, 0.000 |> 0.000
2.000 MaxN > 144.993 -0.891 | KZ 16
MinN > 0.000 0.000
Max Vy 119.209 -13.108 | KZ 20
Min Vy -19.576 1.801 | KZ 18
Max V, 144.993 -0.891 | KZ 16
Min V, -19.576 1.801 | KZ18
Max My 119.209 -13.108 | KZ 20
Min My o 144.993
Max My
Min My
Max M,
Min M,
2.000 MaxN >
MinN >
Max Vy
Min Vy
Max V,
Min V,
Max My
Min My
Max My
Min M,
Max M,
Min M,
4.000 MaxN [>
Min N >
Max Vy
Min Vy 2.410
Max V, -1.135
Min V, 2.
Max Mt
Min My
Max My
Min My
Max M,

| | | i : : b
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
Ny L
m412 PRURE/ZY\~\\\/NITRNI SILY Kombinace vysledki
Prut [ \ Uipl\ Misto Sily [kN] Momenty [kNm] Prislusejici
€ Kv | 4. X [m] N v, v, M+ M, M, zat. stavy
- \ 7; KV4‘\‘ | & Min M, -0.039 2121 19.211 -0.728 158.989 |> -17.071 | KZ 20
\ | \ 4.000 MaxN [> 0.003 0.299 3.926 -0.007 -26.100 2.410 | KZ 18
\ / / - Min N > -0.037 -0.141 -23.502 -0.093 193.324 -1.135 | KZ 16
// E* P Max Vy 0.003 |> 0.299 3.926 -0.007 -26.100 2.410 | KZ 18
- ' Min Vy -0.021 |> -2.121 -19.211 -0.728 158.989 -17.071 | KZ 20
Max V, 0.003 0.299 |> 3.926 -0.007 -26.100 2.410 | KZ 18
g Min V, -0.037 -0.141 > -23.502 -0.093 193.324 -1.135 | KZ 16
/ Max My 0.000 0.000 0.000 > 0.000 0.000 0.000
(O ; Min My -0.021 -2.121 -19.211 > -0.728 158.989 -17.071 | KZ 20
N Max My -0.037 -0.141 -23.502 -0.093 |> 193.324 -1.135 | KZ 16
) ‘ i X 0.299 3.926 -0.007 > -26.100 2.410 | KZ 18
/ 0.299 3.926 -0.007 -26.100 [> 2.410 | KZ 18
-2.121 -19.211 -0.728 158.989 (> -17.071 | KZ 20
-0.136 -24.828 -0.136 144.993 -0.812 | KZ 16
0.000 0.000 0.000 0.000 0.000
0.304 2.599 -0.033 -19.574 1.813 | KZ18
-2.094 -20.542 -1.556 119.264 -12.498 | KZ 20
0.304 |> 2.599 -0.033 -19.574 1.813 | KZ 18
-0.136 > -24.828 -0.136 144.993 -0.812 | KZ 16
0.000 0.000 |> 0.000 0.000 0.000
-2.094 -20.542 > -1.556 119.264 -12.498 | KZ 20
-0.136 -24.828 -0.136 > 144.993 -0.812 | KZ 16
0.304 2.599 -0.033 > -19.574 1.813 | KZ 18
0.304 2.599 -0.033 -19.574 |> 1.813 | KZ 18
-2.094 -20.542 -1.556 119.264 > -12.498 | KZ 20
-0.405 -71.832 -0.136 144.993 -0.812 | KZ 16
0.000 0.000 0.000 0.000 0.000
0.905 10.451 -0.033 -19.574 1.813 | KZ 18
-6.238 -58.974 -1.556 119.264 -12.498 | KZ 20
0.905 |> 10.451 -0.033 -19.574 1.813 | KZ 18
-0.405 > -71.832 -0.136 144.993 -0.812 | KZ 16
0.000 0.000 > 0.000 0.000 0.000
-6.238 -1.556 119.264 -12.498 | KZ 20
-0.136 |> 144.993 -0.812 | KZ 16
-0.033 |> -19.574 1.813 | KZ 18
-0.033 -19.574 > 1.813 | KZ 18
-1.556 119.264 > -12.498 | KZ 20
-0.006 -0.000 -0.000 | KZ 16
Min N 0.000 0.000 0.000
Max Vy 0.006 -0.000 -0.000 | KZ 18
Min Vy -0.053 -0.001 -0.000 | KZ 20
Max V, 0.006 -0.000 -0.000 | KZ 18
Min V, -0.006 -0.000 -0.000 | KZ 16
Max My 0.006 -0.000 -0.000 | KZ 18
Min Mt -0.053 -0.001 -0.000 | KZ 20
Max My 0.000 > 0.000 0.000
Min My -0.053 > -0.001 -0.000 | KZ 20
Max M, 0.000 0.000 |> 0.000
Min M, -0.053 -0.001 |> -0.000 | KZ 20
= VNITRNI SILY N
KV1 : KZ1 nebo do KZ5 Izometrie
Vnitini sily N
Kombinace vysled
-170.210
-273.768
-174.508 | | 31557 [ H
278.066 |
4
Max N: 54.541, Min N: -278.066 [kN]
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
ff \- VNITRNI SILY Vv,
“ r‘ KV1 : KZ1 nebo do KZ5 -7.926 Izometrie
\ | ;?nitfni sily V-y
\ Kombinace vysledkui: Max. a min. hodnoty T

® VNITRNI SILY V,

KV1 : KZ1 nebo do KZ5 gg Izometrie
Vnittni sily V-z

Kombinace vysledkidviag7a min. h ‘/f

13.181

13.193

Max V-z: 103.548, Min V-z: -103.548 [kN]

&
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
ﬁ \- VNITRNI SILY M,
Izometrie

<7 |
p\&Y

KV1 : KZ1 nebo do KZ5
R?nitfni sily M-y
-gysledki: Max. a min. hodnoty

Kombinace

+*

54538

273.768

-105.621

Max M-y: 273.768, Min M<y: -105.6. }Nm]

i
|

17.728

-0.075 | 0.012

273.768

-52.817

N

VNITRNI SILY M,

|zometrie

KV1 : KZ1 nebo do KZ5

Vnittni sily M-z
Kombinace vysledku: Max. a min. h

Y‘,..

-

Max M-z: 3.522,

79
.

I www.dlubal.cz
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4

= GLOBALNI DEFORMACE uy

KV2 : KZ6 nebo do KZ10
?ombinace vysledku: Max. a min. hodnoty

Proti sméru osy X

Soucinitel pro defo 1 14:00 243m
Max u-Z: 26.4, Min u-Z: -3.5 mm -

N

= GLOBALNI DEFO AC&K

KV4 : KZ16 nebo do KZ20
Kombinace vysledkd: Max. a min. hodnoty

Proti sméru osy X

)

—2
S

o _ z ? ii
Zz
Soucinitel pro deformace: 14.00 Q 243 m
Max u-Y: 0.0, Min u-Y: -9.4 mm ]
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10.05.2021 Projekt: Bakalarska prace Model: Pruvlak P2 + Sloup S2 oddil: VY |4
® VNITRNI SILY N
KV3 : KZ11 nebo do KZ15 Izometrie
| Vhitini sily N
Kombinace y§ s d1ax. a min. hodnoty

170.195

AN

Max N: 54.549, Min

: M

-273.752

-136.870

-278.066

-141.182

N
= VNITRNI SILY v,

Kombinag
-3.478 &

]

KV3 : KZ11 nebo do KZ15
Vnitfni sily V-y1 334
i€ ) ysledkd: Max. a min. h

4.

Max V-y: 7

.955, Min V-y: -7.955 [kN]

|zometrie

=0
-3.445

-2.653 f i I
-2.818
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
ff \- VNITRNI SILY V,
| ﬂ KV3 : KZ11 nebo do KZ15 Izometrie
\ | ;?nitfni sily V-z
| Kombinace vysledkd: Max. a min. hodnoty

-1.792

10.570

10.5214{-10?50

KV3 : KZ11 nebo do KZ15
Vnitini sily M-y /f
Kombinace_byalﬁqkﬂ: Max. a min. h

-0.059 | 0.008 —

273.767

-105.749 || 17.728
.

_—
_—
[~

o
Max V-z: 103.549, Mi M]
N
® VNITRNI SILY M,
Izometrie

10012

Max M-y: 273.767, Min M-y: -105.749 [kNm] ( )

M)

&
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Pravlak P2 + Sloup S2 oddil: VY |4
f = VNITRNI SILY M,
| KV3 : KZ11 nebo do KZ15 Izometrie
\ ;?nitfni sily M-z

‘ \ Kombinace vysledkd: Max. a min. hodnoty

N

—

(.

/o

N
R
©
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10.05.2021 Projekt: Bakalarska prace Model: Nastupiste oddil: MO |5
= OBSAH
Zakladni udaje o modelu 1 prut
?brézek Model, |zometrie 1 Obrazek | ZS6 - ZS6: Treni + podélny vitr, Izometrie 12
1 Model ZS7 - Imperfekce - 3.2 ZatiZzeni na prut 12
1.3 Materialy 1 Z8S7 - Imperfekce - 3.14 Imperfekce 12
1.7 Uzlové podpory 2 Obrazek | ZS7 - ZS7: Imperfekce, Izometrie 12
1.13 Prafezy 2 Z88 - Vitr cf+ zleva - 3.2 Zatizeni na prut 13
Klouby na koncich prutu 2 Obrazek | ZS8 - ZS8: Vitr cf+ zleva, Izometrie 13
Pruty 2 Z8S9 - Vitr cf- zprava - 3.2 Zatizeni na prut 13
Zatézovaci stavy a kombi Obrazek | ZS9 - ZS9: Vitr cf- zprava, |zometrie 13
Zatézovaci stavy 3 4 Vysledky - zatéZovaci stavy,
Kombinace zatiZzeni 4 kombinace zatizeni
Kombinace zatizeni - parametry vypoctu 4 4.10 Stihlosti prutd 14
Kombinace vysledkl 5 Vysledky - kombinace vysledku
Zatizeni Obrazek | vnitfni sily N, KV1: KZ1 nebo do KZ5, Ve sméru Y 15
ZS1 - Stalé - 3.2 ZatiZeni na prut 6 Obrazek | vnitfni sily N, KV1: KZ1 nebo do KZ5, 1zometrie 16
S1-ZS1: Stalé, Ve sméru Y 6 Obrazek | vnitni sily N, KV1: KZ1 nebo do KZ5, Izometrie 16
1 - ZS1: Stalé, Izometrie 6 Obrazek | vnitfni sily N, KV1: KZ1 nebo do KZ5, Izometrie 17
Z82 - Uzitné - 3.2 Zatizeni na prut 7 Obrazek | vnitfni sily N, KV1: KZ1 nebo do KZ5, Izometrie 17
ZS2 - ZS2: Uzitné, Ve sméru Y 7 Obrazek | vnitni sily Vy, KV1: KZ1 nebo do KZ5, Izometrie 18
=Z82: UzZitné; Izometrie 7 Obrazek | vnitfni sily Vy, KV1: KZ1 nebo do KZ5, Izometrie 18
i na prut 8 Obrazek | vnitfni sily Vy, KV1: KZ1 nebo do KZ5, Izometrie 19
rie 8 Obrazek | vnitfni sily V,, KV1: KZ1 nebo do KZ5, Izometrie 19
sméru Y 8 Obrazek | vnitfni sily V,, KV1: KZ1 nebo do KZ5, Izometrie 20
3.2 Zatizeni na prut 9 Obrazek | vnitfni sily V,, KV1: KZ1 nebo do KZ5, Izometrie 20
itr tlak, Ve sméru Y 9 Obrazek | vnitfni sily My, KV1: KZ1 nebo do KZ5, Izometrie 21
S4: Vitr tlak, lzometrie 10 Obrazek | vnitni sily My, KV1: KZ1 nebo do KZ5, Izometrie 21
3 Zatizeni na prut 10 Obrazek | vnitni sily My, KV1: KZ1 nebo do KZ5, Izometrie 22
sméru Y 1 Obrazek | vnitfni sily My, KV1: KZ1 nebo do KZ5, Izometrie 22
Obrazek etrie 11 Obrazek | vnitfni sily M,, KV1: KZ1 nebo do KZ5, Izometrie 23
ZS - 3.2 ZatiZeni na 11 Obrazek | vnitini sily M, KV1: KZ1 nebo do KZ5, |zometrie 23
= ZAKLADNI U I;@%DELU
Obecné Nastupisté
Bakalarska prace
3D
Nahoru
Podle normy: EN 1990
Narodni priloha: CSN - Ceska Republika
= MODEL
Izometrie

DA

® 1.3 MATERIALY

2

12600.000 ‘

7.077 ‘

4.00 ‘

Mat. Modul Modul Poissonuv souc. Objem. tiha Soug. tepl. rozt. Soug. spolehlivosti aterialovy
©, E [MPa] G [MPa] v y [kN/m3] o [1/K] (W-H\ odel
Ocel S 235 | EN 1993-1-1:2005-05
210000.000 ‘ 80769.200 0.300 ‘ 78.50 ‘ 1.20E-05 ‘ 1.00 | Izotropni linearng
elasticky
3 Lepené lamelové drevo GL28h | CSN 73 1702:2007-11
780.000

5.00E-06 ‘
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= 1.7 UZLOVE PODPORY
| || Podpora Sloup Podepreni resp. vetknuti
Uzly €. Osovy systém vZ Ux u Uz | oex ey gz
1,3,5,7,9,11,13,15,17 Globalni X,Y,Z m} = [} \ [ \ [ \ = \ 5]
Mater. I+ [mm4] Iy [mm4] 1, [mm?] Hlavni osy Natod&eni Celkové rozméry [mm]
¢. A [mm?] Ay [mm?] A; [mm?] al’] o' [°] Sitka b ! Vyska h
F{O 219.1x12.5 | EN 10219-2:2006
e ) 86890000.0 43450000.0 43450000.0 0.00 ‘ 0.00 ‘ 2191 ‘ 2191
8110.0 4051.1 4051.1
IPE 500 | Ferona - DIN 1025-5:1994
—2 §8970000 482000000.0 21400000.0 0.00 ‘ 0.00 ‘ 200.0 ‘ 500.0
( — N\ ) 1$600 0 5355.3 4806.5
M “RD 17 \ 7
@ /2 )T sreer 4099.8 4099.8 0.00 ‘ 0.00 ‘ 17.0 ‘ 17.0
[/ 227.0 190.7 190.7
\4 \\ IPEAOO | Ferona - DIN 1025-5:1994
\ /'2' 514000.0 231300000.0 13200000.0 0.00 ‘ 0.00 ‘ 180.0 ‘ 400.0
>[ _____8450.0 4058.7 3232.8
5 < T/‘obdelnlk 740/560—
N3/ /ﬁjassebodfee 0 3512320000.0 645120000.0 0.00 ‘ 0.00 ‘ 240.0 ‘ 560.0
/ \ 1344000 112000.0 112000.0
6 TyE A0 |
2| ; gs;ga BJ 125663.7 125663.7 0.00 ‘ 0.00 ‘ 40.0 ‘ 40.0
\ 56.¢ 1055.6 1055.6
7 T-obdéLnl K 240/520
3 — *'1702039936 0 2812160000.0 599040000.0 0.00 ‘ 0.00 ‘ 240.0 ‘ 520.0
124800 ™~ 104000.0 104000.0
8 T-obdélnik 240/240 \ O\
3 \46§6982400 / 276480000.0 276480000.0 0.00 ‘ 0.00 ‘ 240.0 ‘ 240.0
[ 57600.0 48000.0 48000.0
9 RO 42.4x2 [EN 10219 2:2006 -
2 000.0 |~ \519'06' 51900.0 0.00 0.00 42.4 42.4
0 1266 126.6
/ \
\ o
® 1.14 KLOUBY NA KONCICH PRUTU
Kloub Vztazny anna’lovy/\smykow'y kloup\{esp. pruzina[M | Momentovy kloub resp. pruzina[MNm/rad]
&. systém | > ox @y ‘ ¢z KomentaF
1 Lokalni x,y,z O\ | [ = | =
2 Lokalni x,y,z O O | ]
- ® 1.17 PRUTY |
Prut Linie Natogeni prutu’\~ Prifez . {— Kloubé. Exc. Déleni Délka
¢. & Typ prutu typ B[l \ | Pocat “Konec,\ | Pocat Konec ® ¢. L [m]
1 1 Nosnik Uhel 0001 1 1)) - 2 - -z
2 2 | Nosnik Uhel 000 | [ 1/ ) - 2 - - -z
3 3 Nosnik Uhel 0.00 N 1 7 - 2 - - - z
zde 4 4 Nosnik Uhel 0.00| 2> 27 1 - - - -y
5 5 Nosnik Uhel 0.00 2/ 2 1 - - - - Y
6 6 Nosnik Uhel 0.00 10 1 - - - - -z
7 7 Nosnik Uhel 0.00 1 = 1 - - - - - z
8 8 Nosnik Uhel 0.00 1 1 z
9 16 Nosnik Uhel 0.00 1 1 z
10 10 Nosnik Uhel 0.00 2 2 Y
1 11 Nosnik Uhel 0.00 1 1 z
12 12 Nosnik Uhel 0.00 1 1 z
13 13 Nosnik Uhel 0.00 1 1 4
14 14 Nosnik Uhel 0.00 4 4 Y
15 15 Nosnik Uhel 0.00 4 4 Y
16 63 Nosnik Uhel 0.00 2 2 Y
17 17 Nosnik Uhel 0.00 1 1 z
18 18 Nosnik L:Jhel 0.00 1 1 z
19 19 Nosnik Uhel 0.00 4 4 Y
20 20 Nosnik Uhel 0.00 4 4 Y
21 21 Nosnik Uhel 0.00 5 5 Xz
22 22 Nosnik Uhel 0.00 5 5 Xz
23 23 Nosnik Uhel 0.00 4 4 Y
24 24 Nosnik Uhel 0.00 4 4 Y
25 25 Nosnik Uhel 0.00 5 5 Xz
26 26 Nosnik Uhel 0.00 4 4 Y
27 27 Nosnik Uhel 0.00 4 4 Y
28 28 Nosnik Uhel 0.00 5 ) Xz
29 29 Nosnik Uhel 0.00 4 4 Y
30 30 Nosnik Uhel 0.00 4 4 Y
31 31 Nosnik Uhel 0.00 5 5 Xz
32 32 Nosnik Uhel 0.00 5 5 Xz
33 33 Nosnik Uhel 0.00 4 4 Y
34 34 Nosnik Uhel 0.00 4 4 Y
35 35 Nosnik Uhel 0.00 5 5 - -
36 36 Nosnik Uhel 0.00 4 4 - - -
37 37 Nosnik Uhel 0.00 4 4 - - -
38 38 Nosnik Uhel 0.00 5 5 1 - -
39 39 Nosnik Uhel 0.00 4 4 - 1 -
40 40 Nosnik Uhel 0.00 4 4 - 1 -
41 41 Nosnik Uhel 0.00 5 5 1 - -
43 43 Tah Uhel 0.00 6 6 - - -
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® 1,17 PRUTY
Linie Natoceni prutu Prurez Kloub €. Exc. Déleni Délka
¢. Typ prutu typ Bl Pogat. Konec Pogat. Konec ¢. @ L [m]
Tah Uhel 0.00 6 6 - - - -1 X
Tah Unel 0.00 6 6 - - - - - X
Tah Uhel 0.00 6 6 - - - - - X
Tah Uhel 0.00 6 6 - - - - - X
Tah Uhel 0.00 6 6 - - - - -1 X
Tah Uhel 0.00 6 6 - - - - - X
Tah Uhel 0.00 6 6 - - - - -1 X
Nosnik Uhel 0.00 2 2 1 - - - - Y
Nosnik Uhel 0.00 7 7 - - - - - X
Nosnik Uhel 0.00 7 7 - - - - - X
Nosnik Uhel 0.00 2 2 - 1 - - - Y
Nosnik Uhel 0.00 7 7 - - - - - X
Nosnik Uhel 0.00 2 2 - - - - -1 Y
Nosnik Uhel 0.00 2 2 - - - - - Y
Nosnik Uhel 0.00 7 7 - - - - - X
Nosnik Uhel 0.00 2 2 - - - - -l Y
Nosnik _ Uhel 0.00 2 2 - 1 - - - Y
1| Nosnik Unel 0.00 7 7 - - - - -l X
62 "\ Nosnik” Uhel 0.00 7 7 - g B B -l X
63 ) ik Uhel 0.00 2 2 - - - - - Y
ik~ Uhel 0.00 2 2 - - - - -y
Uhel 0.00 7 7 - - - - - X
Uhel 0.00 2 2 - - - - - Y
Uhel 0.00 2 2 - - - - -y
Uhel 0.00 7 7 - - - - -1 X
Uhel 0.00 2 2 - 1 - - - Y
Unel 0.00 2 2 - 1 - - -l Y
Uhel 0.00 7 7 - - - - - X
Uhel 0.00 7 8 - - - - Linearni | XZ
3 \ J 0.00 7 8 - - - - Lineamni | XZ
N NNosnik 0.00 7 8 - - - - Linearni | XZ
75 75 | Nosnik 0.00 7 8 - - - - Linearni | XZ
76 76 Nosnik Ih 0.00 7 8 - - - - Linearni | XZ
77 77 Nosnik-~ " | Uhel "\ 0.00 7 8 - - - - Linearni | XZ
78 78 Nosnik ) 7 8 - - - - Linearni | XZ
79 79 Noénil(’ 7 8 - - - - Linearni | XZ
80 80 Nosnik 7 8 - - - - Linearni | XZ
81 81 P¥ih. (jen N) - 9 9 - - - - -y
82 82 Tah 6 6 - - - - -1 X
85 88 Prih. (jen 9 9 - - - - - Y
86 89 Nosnik 5 5 - - - - - Xz
87 90 Nosnik 5 5 - - - - -| Xz
88 92 Pfih. (jen N) 9 9 - - - - -y
89 94 Nosnik 5 5 - 1 - - - Xz
90 95 Nosnik 5 5 - 1 - - -| Xz
91 96 Pfih. (jen N) > 3 \g = = = = =
92 97 Pfih. (jen N) 3 - - - - -
93 98 Pfih. (jen N) 3 3 - - - - -
94 99 Pfih. (jen N) 3 3 - - - - -
95 100 P¥ih. (jen N) 3 - - - - -
96 101 Piih. (jen N) 3 - - - - -
97 102 | Prih. (jen N) 3 = = = = =
98 103 P¥ih. (jen N) 3 - - - - -
99 104 Tah 9 N9 -l Y
100 105 Nosnik 5 "5 - Xz
101 106 Tah 9 9 - Y
102 107 Nosnik 5 5" - Xz
103 108 | Tah 9 9 -l v
104 109 Nosnik Uhel . 5 5 - Xz
105 110 | Tah Uhel 000| (97 . -l Y
106 111 Nosnik Uhel 0.00 \ 5 5 - Xz
107 112 Tah Uhel 0.00 N9 - -l Y
108 113 Nosnik Uhel 0.00 5" 5 - XZ
109 114 Tah Uhel 0.00 9 ( 9 - Y
110 115 Nosnik Uhel 0.00 5 5 -| Xz
111 116 Tah Uhel 0.00 9 9 - Y
112 117 Nosnik Uhel 0.00 5 5 - Xz
113 118 Tah Uhel 0.00 9 9 -l Y
114 119 Tah Uhel 0.00 9 9 - Y
115 120 Tah Uhel 0.00 9 9 - Y
116 121 Tah Uhel 0.00 9 9 -1 Y
117 122 Tah Uhel 0.00 9 9 - Y
118 123 Tah Uhel 0.00 9 9 - Y
119 124 Tah Uhel 0.00 9 9 - Y
120 125 Tah Uhel 0.00 9 9 - Y
121 126 Nosnik Uhel 0.00 5 5 - Xz
122 127 Tah Uhel 0.00 9 9 -1y
123 128 Nosnik Uhel 0.00 5 5 - Xz
124 129 Tah L:Jhel 0.00 9 9 - Y
125 130 Nosnik Uhel 0.00 5 5 -| Xz
126 131 Tah Uhel 0.00 9 9 - Y
127 132 Nosnik Uhel 0.00 5 5 - Xz
128 133 | Tah Unel 0.00 9 9 -1y
129 134 Nosnik Uhel 0.00 5 5 - Xz
130 135 Tah Uhel 0.00 9 9 -1 Y
131 136 Nosnik Uhel 0.00 6] 5 - Xz
132 137 Tah Uhel 0.00 9 9 - Y
133 138 Nosnik Uhel 0.00 5 5 - Xz
® 2.1 ZATEZOVACI STAVY
Zatéz. Oznaceni EN 1990 | CSN
stav zatéZ. stavu Kategorie u¢inkd Aktivni |
Zs1 Stalé Stalé =
Z82 Uzitné Stalé/uzitné 0
ZS3 Snih Snih (H < 1000 m n.m.) 0
ZS4 Vitr tlak Vitr m]
ZS5 Vitr sani Vitr m]
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Oznaceni EN 1990 | CSN Vlastni tiha - Soucinitel ve sméru
zatéz. stavu Kategorie ucinkd Aktivni | X | Y ) z
Treni + podélny vitr Vitr 0
Imperfekce Imperfekce 0
Vitr cf+ zleva Vitr 0
Vitr cf- zprava Vitr O
Kombinace zatizeni
Oznageni @, Soucinitel ZatéZovaci stav
1.35*ZS1 + 1.05*ZS2 + 1.5*ZS3 + 0.9*Z84 + 1 1.35 | 281 Stalé
1.5*ZS6 + ZS7
2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih
4 0.90 | ZS4 Vitr tlak
5 1.50 | ZS6 Treni + podélny vitr
6 1.00 | ZS7 Imperfekce
1\3\5*281 + 1 ZS2 + 1.5*ZS3 + 1.5*ZS6 + ZS7 1 1.35 | ZS1 Stalé
+0. 9/Z§8 S
2 1.05 | ZS2 Uzitné
& 1.50 | ZS3 Snih
4 1.50 | ZS6 Treni + podélny vitr
5 1.00 | ZS7 Imperfekce
6 0.90 | ZS8 Vitr cf+ zleva
1 1.00 | ZS1 Stalé
2 1.50 | ZS5 Vitr sani
3 1.50 | ZS6 Treni + podélny vitr
4 1.00 | ZS7 Imperfekce
1 1.00 | ZS1 Stalé
2 1.50 | ZS6 Treni + podélny vitr
3 1.00 | ZS7 Imperfekce
/,/ ~. 4 1.50 | ZS9 Vitr cf- zprava
KZ5 1.35%Z81+1.05*ZS2 + 1.5 1 1.35 | 281 Stalé
+0.9tZS9
\ [ 2 1.05 | ZS2 Uzitné
3 1.50 | ZS3 Snih
4 1.50 | ZS6 Treni + podélny vitr
5 1.00 | ZS7 Imperfekce
6 0.90 | ZS9 Vitr cf- zprava
KZ6 SCh 1 1.00 | ZS1 Stalé
2 0.75 | ZS2 Uzitné
3 1.00 | ZS3 Snih
4 1.00 | Zs4 Vitr tlak
5 1.00 | ZS6 Treni + podélny vitr
\g 1.00 | ZS7 Imperfekce
Kz7 S Ch | MSP - charakteristicka ™ 1 1.00 | ZS1 Stalé
2 1.00 | ZS6 Treni + podélny vitr
3 1.00 | ZS7 Imperfekce
4 1.00 | ZS9 Vitr cf- zprava
Kz8 S Ch | MSP - charakteristicka 1 1.00 | ZS1 Stalé
N 2 0.75 | ZS2 Uzitné
\3 1.00 | ZS3 Snih
\é 1.00 | ZS6 Treni + podélny vitr
1.00 | ZS7 Imperfekce
6 1.60"| ZS9 Vitr cf- zprava
-~ . NN s\ x
® 2.5.2 KOMBINACE ZATIZENi - PARAMETRY.VYPOCTU
Kombin. U\ e
zatizeni Oznaceni Parametry vypoctu
KzZ1 1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoctu ®  Analyza podle Il. fadu (P-Delta)
+0.9*ZS4 + 1.5*ZS6 + ZS7
Metoda pro feSeni systému icard
nelinearnich algebraickych rovnic /
MozZnosti : )ﬁl ohlednit pfiznivé tahové Ucinky
7/ /'Vztahnout vnitfni sily na pfetvofeny
systém pro:
B Normalové sily N
Srﬁykove sily VyaV,
Aktivovat soucinitele tuhosti: Materialy (diléi souc. spolehlivosti yM)
Prurezy (s nitel pro J, Iy, Iz, A, Ay, A;)
Priity (faktor prbGJ El,, El,, EA, GA,, GAy)
Kz2 1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoétu Ana’(yza ‘padle 1] fadu (P-Delta)
+1.5*ZS6 + ZS7 + 0.9*ZS8 /)
Metoda pro feSeni systému Plcard y
nelinearnich algebraickych rovnic \
Moznosti : IXI \ oﬁiednltprlznlve tabhé;cmky
: E@  Vztéhnoutvnitini srry na etvoreny
systém pro: /'
= malové sily” N
® S kove/silyV av,
5] Mo nty My, M aMr
Aktivovat soucinitele tuhosti: B \
: E Prifezy (soudinitel proJ ly, Iz, A, Ay,
: [ Pruty (faktor pro GJ, Ely, Elz EA-GA,
KZ3 ZS1 + 1.5*ZS5 + 1.5*ZS6 + ZS7 Zpusob vypoctu : @ Analyza podle I\fadu (P-Delta)
Metoda pro feseni systému : ® Picard
nelinearnich algebraickych rovnic \
MozZnosti : ¥ Zohlednit pfiznivé ta v\é UCin|
: E Vztahnout vnitini sily n:
systém pro:
[ Normalové sily N
[  Smykové sily Vy a V,
[ Momenty My, M aMr \
Aktivovat soucinitele tuhosti: : B Materialy (diléi sou¢. spolehhvosn vM~)

—
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Kombin.

‘\ ) | Zatizeni Oznaceni Parametw vypoctu
‘\ 5// . @ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
‘ : E  Pruty (faktor pro GJ, Ely, El,, EA, GAy, GA;)
| Kz4 ZS1 + 1.5*Z2S6 + ZS7 + 1.5*ZS9 Zpusob vypoctu : @ Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému : ® Picard
nelinearnich algebraickych rovnic
Moznosti : B Zohlednit pfiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
X Smykové sily Vya V,
; @ Momenty My, M; a My
\ \ Aktivovat soucinitele tuhosti: : B Materidly (diléi sou¢. spolehlivosti yM)
/ ‘-> : [ Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
{ 7 : M Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA,)
1.35*Z81 + 1.05*ZS2 + 1.5*ZS3 Zpusob vypoctu : = Analyza podle Il. fadu (P-Delta)
+1.5*ZS6 + ZS7 + 0.9*ZS9
- € Metoda pro feSeni systému ®  Picard
nelinearnich algebraickych rovnic
MozZnosti : @ Zohlednit ptiznivé tahové uginky
: B Vztahnout vnitfni sily na pFetvofeny
systém pro:
' Normalové sily N
[ Smykové sily Vya V,
@ Momenty My, M; a My
Aktivovat soucinitele tuhosti: : B Materidly (diléi sou¢. spolehlivosti yM)
: B Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
: @ Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)
Zpusob vypoctu : ® Analyza podle Il. fadu (P-Delta)
Metoda pro feseni systému ®  Picard
nelinearnich algebraickych rovnic
Moznosti : M Zohlednit pFiznivé tahové uginky
: B Vztahnout vnitini sily na pretvoreny
systém pro:
X Normalové sily N
[ Smykové sily Vya V,
_ Momenty My, M; a My
<I}k’ﬁ\'/th/"qi,,I?Sou(“:initele tuhosti: : B Materialy (diléi sou€. spolehlivosti yM)
Ay : B Prifezy (souginitel pro J, Iy, I, A, Ay, A,)
\ : M Pruty (faktor pro GJ, El,, El,, EA, GA,, GA,)
Zpusob vypodtu : ®  Analyza podle Il. fadu (P-Delta)
Metoda pro feSeni systému ®  Picard
nelynea/rmc\nalgebralckych rovnic
Mozn?stl \ \ : [ Zohlednit pfiznivé tahové uginky
: E  Vztahnout vnitfni sily na pfetvofeny
systém pro:
' Normalové sily N
[ Smykové sily Vya V,
@ Momenty My, M; a My
: B Materidly (diléi sou¢. spolehlivosti yM)
: B Prifezy (soucinitel pro J, Iy, Iz, A, Ay, A;)
r : @ Pruty (faktor pro GJ, Ely, El,, EA, GA,, GA;)
KZ8 MSP - charakteristicka k{vypoctu, A \> : ® Analyza podle |l. fadu (P-Delta)
Meto pro /resenl systému ®  Picard
nelinearnich algebralckych rovnlc N
MozZnosti < : Zohlednit priznivé tahové ucinky
Vztahnout vnitfni sily na pretvoreny
T~ ) élystém pro:
~ ) Normalové sily N
4 >\/ J ®  Smykové sily Vya V,
\\\ S 1 Momenty My, M, a My
Aktivovat souéinitelé‘tt)hosti;/r" : B Materialy (diléi souc. spolehlivosti yM)
7 : M Prafezy (soucinitel pro J, ly, Iz, A, Ay, A;)
h > : M Pruty (faktor pro GJ, Ely, El,, EA, GA, GA,)

®» 2.7 KOMBINACE VYSLEDKU

Kombin.
vysledku

Oznadeni

KV1

KZ1 nebo do KZ5

Kv2

KZ6 nebo do KZ8
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zs1 ® 3.2 ZATIZENI NA PRUT ZS1: Stalé
Stalé Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
©. na @, typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty Sila Konstant. ZL | Skute&nad. p | -0.500 | kN/m
21,22,25,28,31,32,35,38,41,52,53,55,58,61,62,65,68,71-80,86,87,89,90,100,102,104,106,108,110,112,121,123,125,
127,129,131,133
'581: STALE
/Z§ . QAL Ve sméru'Y

0.500

AN

2 7S1: STALE \)

ZS1 : Stalé
Zatizeni [KN/m]

Izometrie

v
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Strana: 7/23
Datum: 10.05.2021 Projekt: Bakalarska prace Model: Nastupisté oddil: ZA|5
¥ 3.2 ZATIZENI NA PRUT ZS2: Uzitné
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty Sila Konstant. ZL | Skute&nad. p | -1.500 | kN/m
52,53,55,58,61,62,65,68,71-80,86,87,121,123,125,127,129,131,133
zZ7S2: UZITNE
- Uzitné Ve sméru Y

Zatizeni [kN/m]

1.500

da)
® ZS2: UZITNE U ) ﬁ)

ZS2 : Uzitné |zometrie
Zatizeni [kN/m]
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Nastupiste oddil: ZA|5
zs3 ® 3.2 ZATIZENI NA PRUT ZS3: Snih
Snih Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
©. na @, typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty Sila Konstant. zP Délka p -6.200 kN/m
pramétu
21,22,25,28,31,32,35,38,41,52,53,55,58,61,62,65,68,71-80,86,87,89,90,100,102,104,106,108,110,112,121,123,125,
127,129,131,133
®ZS3: SNIH
3 2\Snih |zometrie
Zatizeni [kN/m]

C

® 7S3: SNiH

ZS3 : Snih
Zatizeni [kKN/m]

Ve sméru 'Y
6.200
6.200
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Datum:

Strana: 9/23

10.05.2021 Projekt: Bakalarska prace Model: Nastupiste oddil: ZA|5
/‘ ® 3.2 ZATIZENI NA PRUT ZS4: Vitr tlak
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni

©. na @, typ prabéh smeér délka Symbol Hodnota Jednotka
Pruty 72-80 Sila Osamélé z Skute¢na d. P 3.370 kN
A 1.055 m
4 Pruty 21 Sila Osamélé z Skutec¢na d. P 4.280 kN
A 2.675 m
5] Pruty 22 Sila Osamélé z Skute¢na d. P 4.280 kN
A 2.675 m
8 Pruty 86 Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10497 m
Pruty 87 Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10498 m
2 Pruty 25 Sila Osamélé z Skutec¢na d. P 4.280 kN
A 2.675 m
23 Pruty 121 Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10499 m
4 Pruty 28 Sila Osamélé z Skute¢na d. P 4.280 kN
A 2.675 m
5 ruty 123 Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10499 m
Prut Sila Osamélé z Skute¢na d. P 4.280 kN
A 2.675 m
27 Prut 5 Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10499 m
8 rut; 32 Sila Osamélé z Skute¢na d. P 4.280 kN
A 2.675 m
29 Pruty Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10499 m
30 futy 35 Sila Osamélé z Skute¢na d. P 4.280 kN
A 2.675 m
31 Pruty Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10499 m
32 ut) 38 Sila Osamélé z Skute¢na d. P 4.280 kN
A 2.675 m
88} Pruty 131 Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10499 m
34 Pruty 41 Sila Osamélé z Skutec¢na d. P 4.280 kN
A 2.675 m
35 Pruty 33 Sila Osamélé z Skute¢na d. P 4.280 kN
A 5.10499 m

® ZS4: VITR TLAK

ZS4 : Vitr tlak
Zatizeni [kN]

&g Ve sméru Y

3.370

2.622m

K\j%%

e
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Datum:

ZS5
Vitr sani

10.05.2021

Strana: 10/23
Projekt: Bakalafska prace Model: Nastupisté oddil: ZA|5
® 7S4: VITR TLAK
Z54 : Vitr tlak Izometrie
| Zatizeni [kN]
4.28
2 289
4289 ¢ 2P 289
9 289 280 oo
280 280 59
289 280 28
28 289 280
28Y o ]
m 3.2 ZATIZENI NA PRUT ZS5: Vitr sani
Vztazeno Na prutec Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni

© na @, pribéh smér délka Symbol Hodnota Jednotka
5| Pruty 21 Osamélé z Skute¢na d. P -14.124 kN
A 2.675 m
6 Pruty 22 z Skute¢na d. P -14.124 kN
A 2.675 m
7 Pruty 86 z Skute¢na d. P -14.124 kN
A 5.10497 m
8 Pruty 87 z Skutec¢na d. P -14.124 kN
A 5.10498 m
21 Pruty 121 S| z Skute¢na d. P -14.124 kN
A 5.10499 m
22 Pruty 25 Sila Osamélé z Skute¢na d. P -14.124 kN
A 2.675 m
23 Pruty 123 Sila < Osamglé C <k Skute¢na d. P -14.124 kN
A 5.10499 m
24 Pruty 28 Sila S S > z Skute¢na d. P -14.124 kN
A 2.675 m
25 Pruty 125 Sila z Skute¢na d. P -14.124 kN
A 5.10499 m
26 Pruty 31 Sila z Skute¢na d. P -14.124 kN
A 2.675 m
27 Pruty 127 Sila z Skute¢na d. P -14.124 kN
A 5.10499 m
28 Pruty 32 Sila Osamélé z kutecna d. P -14.124 kN
A 2.675 m
29 Pruty 129 Sila Osamélé z ¢na d. P -14.124 kN
A 5.10499 m
30 Pruty 35 Sila Osamélé z Skutec¢na d. P -14.124 kN
A 2.675 m
31 Pruty 131 Sila Osamélé L%; P -14.124 kN
A 5.10499 m
32 Pruty 38 Sila Osamélé z ¢na P -14.124 kN
A 2.675 m
33 Pruty 133 Sila Osamélé z P -14.124 kN
A 5.10499 m
34 Pruty 41 Sila Osamélé z Skute¢na d> P -14.124 kN
A 2.675 m
85 Pruty 72-80 Sila Osamélé z Skute¢na d. -9.580 kN
1.055 m

@
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Strana: 11/23
Datum: 10.05.2021 Projekt: Bakalarska prace Model: Nastupisté oddil: ZA|5
m 7S5: VITR SANI
ZS5 : Vitr sani Ve sméru Y
| Zatizeni [kN]

2.622m
D e

® 7S5: VITR SANI

Z85 : Vitr sani Izometrie
Zatizeni [kN]

256 = 3.2 ZATIZENI NA PRUT /M%m + podéiny vitr
Treni + podélny vitr Vztazeno Na prutech ry
t

Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délk;\ Symbol %@ a | Jednotka
1 Pruty Sila Konstant. YL | Skuteénad. A kN/m
21,22,25,28,31,32,35,38,41,86,87,89,90,100,102,104,106,108,110,112,121,123,125,127,129,131,133
2 Pruty 21,86,89 Sila Konstant. YL Skute¢na d. kN/m
3 Pruty Sila Konstant. YL Skutec¢na d. kN/m
22,25,28,31,32,35,38,41,87,90,100,102,104,106,108,110,112,121,123,125,127,129,131,133
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Strana: 12/23
Datum: 10.05.2021 Projekt: Bakalarska prace Model: Nastupiste oddil: ZA|5

® ZS6: TRENI + PODELNY VITR
ZS6 : Treni + podélny vitr
jatiieni [kN/m], [kN]

<

Izometrie

AN

x*g%;;//
787 m 3.2 ZATIZENI NA uT ZS7: Imperfekce

Imperfekce Vztazeno Na prutec Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
©, na ©, typ, prub&h smer délka Symbol | Hodnota | Jednotka
1 Pruty L Sila Konstant. YL | Skutegnad. p | 0.495 |  kN/m
21,22,25,28,31,32,35,38,41,86,87,89,90,100,102,104, 108,1104442,121,123,125,127,129,131,133

® 3,14 IMPERFEKCE ZS7: Imperfekce

Vztazeno Pootogeni Zakfiveni Pouzit ey
© na Na prutech'¢. m(?r\\h‘%& [-,mm] L/eg,eq [-,mm] od g [-] Komentar
1 Pruty 1-3 ( z 261.8610 0.0000 -
2 Pruty 11-13 Z 282.8430 0.0000
3 Pruty 9,17,18 z 282.8430 0.0000
4 Pruty 6-8 \<z 282 0.0000
% 7S7: IMPERFEKCE (>

ZS7 : Imperfekce

Izometrie
Zatizeni [-], [kN/m]

el = 282.8430
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Datum:

Zs8
Vitr cf+ zleva

zZs9
Vitr cf- zprava

M)
/

Strana: 13/23
10.05.2021 Projekt: Bakalarska prace Model: Nastupisté oddil: ZA|5
m 3.2 ZATIZENI NA PRUT ZS8: Vitr cf+ zleva
Vztazeno Na prutech Zatizeni Zatizeni Zatizeni Vztazna Parametry zatizeni
¢ na [+3 typ prabéh smeér délka Symbol | Hodnota | Jednotka
1 Pruty 21,22,25, Sila Osamélé z Skute¢na d. P 4.280 kN
28,31,32,
35,38,41
A 2.675 m
Pruty 72-80 Sila Osamélé z Skute¢na d. P 3.370 kN
A 1.055 m
-ﬁés: VITR CF+ ZLEVA
| 258 : Vitr cf+ zleva Izometrie
Zatizeni [kN]

® 3.2 ZATIZENI NA PRUT

ZS9: Vitr cf- zprava

VztaZzeno Na prutech Zatl’ieni\& Zatizeni Zatizeni Vztazna Parametry zatizeni

©, na @, typ prubéh smér—| délka Symbol | Hodnota | Jednotka

1 Pruty Sila Osamglé ( |\ "z Skutetnad. P 14124 | kN

86,87,121,123,125,127,129,131,133

A 5.10497 m

2 Pruty 72-80 Sila Skute¢na d. P -9.580 kN

A 1.055 m

® 759: VITR CF- ZPRAVA

|zometrie

Z89 : Vitr cf- zprava
Zatizeni [kN]

T RFEM Student 5.25.01 - Obecné 3D konstrukce metodou koneénych prvku

I www.dlubal.cz




Strana: 14/23
Datum: 10.05.2021 Projekt: Bakalarska prace Model: Nastupiste oddil: VY |5
RN .
= 4.10 STIHLOSTIPRUTU
Prut_, [ ) Délka Souginitele vzpérné délky [-] Stihlost [-]
&/ ‘ | Prifez L [m] Keny K orz Ay P
T\ 1-RO 219.1x125” 1.000 1.000 54.65 54.65
2\ 1-RO 212.1x12.5 1.000 1.000 54.65 54.65
3\ | 1-R0O219.1x125_ 1.000 1.000 54.65 54.65
4\ | 2 -1PE 500 \ 1.000 1.000 9.81 46.56
5 .| 2-IPE500 1.000 1.000 9.81 46.56
6 1-RO 219.1,x’(2.5,,,,,x 1.000 1.000 54.65 54.65
7 1-RO 2191x125 > 1.000 1.000 54.65 54.65
8 1-RO219.1x12.5 1.000 1.000 5465 5465
9 1-RO 219.1x12.5 1.000 1.000 13.66 13.66
10 2 - IPE 500 1.000 1.000 9.81 46.56
11 1-RO21491x12,5” 1.000 1.000 68.31 68.31
12 1-RO 219.1x12.5 _ 1.000 1.000 68.31 68.31
13 1-RO 219.1x12,5 1.000 1.000 68.31 68.31
14 4-IPE400 | | 1.000 1.000 12.09 50.60
15 4-1PE 400 1.000 1.000 12.09 50.60
16 2 - IPE 500 1.000 1.000 9.81 46.56
17 1-RO 219.1x12. 1.000 1.000 13.66 13.66
18 1-RO 219.1x12. e 1.000 1.000 13.66 13.66
19 4 - IPE 400 VA 1.000 1.000 12.09 50.60
20 4 - IPE 400 [/ 1.000 1.000 12.09 50.60
21 5 - T-obdéInik 240/560 | 1.000 1.000 18.06 42.15
22 5 - T-obdélnik 240/560 | 1.000 1.000 18.06 4215
23 4 - IPE 400 1.000 1.000 12.09 50.60
24 4 - IPE 400 1.000 1.000 12.09 50.60
25 5 - T-obdélInik 240/560 1.000 1.000 18.06 42.15
26 4 - IPE 400 1.000 1.000 12.09 50.60
27 4 - IPE 400 1.000 1.000 12.09 50.60
28 5 - T-obdélInik 240/560 1.000 1.000 18.06 4215
29 4 - IPE 400 1.000 1.000 12.09 50.60
30 4 - IPE 400 1.000 1.000 12.09 50.60
31 5 - T-obdéInik 240/560 1.000 1.000 18.06 42.15
32 5 - T-obdélInik 240/560 1.000 18.06 4215
33 4 - IPE 400 1.000 12.09 50.60
34 4 - IPE 400 1.000 12.09 50.60
35 5 - T-obdéInik 240/560 1.000 18.06 42.15
36 4 - IPE 400 1.000 12.09 50.60
37 4 - IPE 400 1.000 12.09 50.60
38 5 - T-obdélInik 240/560 1.000 18.06 4215
39 4 - IPE 400 1.000 12.09 50.60
40 4 - IPE 400 1.000 12.09 50.60
41 5 - T-obdéInik 240/560 18.06 42.15
43 6 - Ty& 40 1070.00 1070.00
44 6 - Ty& 40 1070.00 1070.00
45 6 - Ty& 40 1070.00 1070.00
46 6 - Ty¢ 40 1070.00 1070.00
47 6-Ty& 40 1070.00 1070.00
48 6 - Ty& 40 1070.00 1070.00
49 6-Ty& 40 Z 1070.00 1070.00
50 6 - Ty& 40 1070.00 1070.00
51 2 - IPE 500 9.81 46.56
52 7 - T-obdélInik 240/520 26.65 57.74
53 7 - T-obdélInik 240/520 26.65 57.74
54 2 - IPE 500 9.81 46.56
55 7 - T-obdélInik 240/520 57.74
56 2 - IPE 500 46.56
57 2 - IPE 500 46.56
58 7 - T-obdélInik 240/520 57.74
59 2 - IPE 500 46.56
60 2 - IPE 500 46.56
61 7 - T-obdélInik 240/520 57.74
62 7 - T-obdéInik 240/520 57.74
63 2 - IPE 500 46.56
64 2 - IPE 500 46.56
65 7 - T-obdélInik 240/520 57.74
66 2 - IPE 500 46.56
67 2 - IPE 500 46.56
68 7 - T-obdéInik 240/520 57.74
69 2 - IPE 500 46.56
70 2 - IPE 500 46.56
71 7 - T-obdéInik 240/520 ] J 57.74
72 7 - 8: T-obdélnik 240/520 - 3.337 1.000 48.17
T-obdélnik 240/240
73 7 - 8: T-obdélnik 240/520 - 3.337 1.000
T-obdélnik 240/240
74 7 - 8: T-obdélnik 240/520 - 3.337 1.000
T-obdélnik 240/240
75 7 - 8: T-obdélnik 240/520 - 3.337 1.000
T-obdélnik 240/240 [/
76 7 - 8: T-obdélnik 240/520 - 3.337 1.000 (
T-obdélnik 240/240 \
77 7 - 8: T-obdélInik 240/520 - 3.337 1.000 1.000 4817 | \_
T-obdélnik 240/240 S
78 7 - 8: T-obdélnik 240/520 - 3.337 1.000 1.000 48.17
T-obdélnik 240/240
79 7 - 8: T-obdélnik 240/520 - 3.337 1.000 1.000 4817
T-obdélnik 240/240
80 7 - 8: T-obdélnik 240/520 - 3.337 1.000 1.000 48.17
T-obdélnik 240/240
81 9- RO 42.4x2 2.000 1.000 1.000 139.91
82 6 - Ty& 40 10.700 1.000 1.000 1070.00
85 9-RO 42.4x2 2.000 1.000 1.000 139.91
86 5 - T-obdélInik 240/560 5.412 1.000 1.000 33.48
87 5 - T-obdéInik 240/560 5.412 1.000 1.000 33.48
88 9- RO 42.4x2 2.000 1.000 1.000 139.91
89 5 - T-obdélInik 240/560 2.920 1.000 1.000 18.06 \
90 5 - T-obdéInik 240/560 2.920 1.000 1.000 18.06 \
91 3-RD 17 3.531 1.000 1.000 830.91 |
92 3-RD17 3.359 1.000 1.000 790.31
93 3-RD17 3.359 1.000 1.000 790.31
94 3-RD 17 3.531 1.000 1.000 830.91

I
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Nastupiste oddil: VY |5
= 4.10 STI HL@STﬁDRUTU
Prut ‘ L Délka Soucinitele vzpérné délky [-] Stihlost [-]
g, \ \ Prifez L (m] <oy e My A
\95 3- Rp 17| /,/ 3.531 1.000 1.000 830.91 830.91
96 3-RD 17\ 3.359 1.000 1.000 790.32 790.32
\ 3-RD 17 - 3.359 1.000 1.000 790.31 790.31
gg\,,S/R E’*/ 3.531 1.000 1.000 830.91 830.91
99 9-RO42.4x2 S 2.000 1.000 1.000 139.91 139.91
100 5- -obdelnl 40/ 2.920 1.000 1.000 18.06 42.15
101 9- RO 2.000 1.000 1.000 139.91 139.91
102 5 T- W)/seo \\ 2.920 1.000 1.000 18.06 42.15
103 2.000 1.000 1.000 139.91 139.91
104 5 TQerlnlk 240/5 ) 2.920 1.000 1.000 18.06 42.15
105 9 - RO42:4x2 2.000 1.000 1.000 139.91 139.91
106 5-T- obdelnllg/zﬁ/ \ 2.920 1.000 1.000 18.06 42.15
107 9-RO 42.4x2 2.000 1.000 1.000 139.91 139.91
108 5 - T-obdélInik 240/560 2.920 1.000 1.000 18.06 42.15
109 9-RO 42.4 2.000 1.000 1.000 139.91 139.91
110 5 - T-obdélnik 46/5&0/ / 2.920 1.000 1.000 18.06 4215
111 9- RO 42.4x2 ——_ 2.000 N 1.000 1.000 139.91 139.91
112 5 - T-obdélnik 24%5@( / _— «Q@.QZO ) N\ 1.000 1.000 18.06 42.15
113 9-RO 42.4x2 2,000 e 1.000 1.000 139.91 139.91
114 9-RO 42.4x2 / Qm / 1.000 1.000 139.91 139.91
115 9 - RO 42.4x2 ; [ /2.000- 1.000 1.000 139.91 139.91
116 9- RO 42.4x2 \ / 2.000 1.000 1.000 139.91 139.91
117 9- RO 42.4x2 \ -~ _~2.000 1.000 1.000 139.91 139.91
118 9-RO 42.4x2 — / 2.000 | 1.000 1.000 139.91 139.91
119 9-RO 42.4x2 < |/ 27000 |- \ 1.000 1.000 139.91 139.91
120 9-R0O 42.4x2 S / %\ \ \ 1.000 1.000 139.91 139.91
121 5 - T-obdélnik 240/560 / 412 )\ 1.000 1.000 33.48 78.12
122 9-RO 42.4x2 [/ 2.000 | 1.000 1.000 139.91 139.91
123 5 - T-obdélnik 240/560 || 5412 / 1.000 1.000 33.48 78.12
124 9 - RO 42.4x2 \ \ 2.000 \/ 1.000 1.000 139.91 139.91
125 5 - T-obdélnik 240/560 412 » 1.000 1.000 33.48 78.12
126 9-R0O 42.4x2 ~2.000" e 1.000 1.000 139.91 139.91
127 5 - T-obdélnik 240/560 5.412 7 _—-1.000 1.000 33.48 78.12
128 9-R0O 42.4x2 2:000- / \\‘ 1:000 1.000 139.91 139.91
129 5 - T-obdélnik 240/560 5.412 - / 1.000 1.000 33.48 78.12
130 9- RO 42.4x2 2.000 | / 1/000 1.000 139.91 139.91
131 5 - T-obdélnik 240/560 5.412 ~~_"1.00 1.000 33.48 78.12
132 9-R0O 42.4x2 2.000 " 1.000 1.000 139.91 139.91
133 5 - T-obdélnik 240/560 5.412 - 1.000 33.48 78.12
®= VNITRNI SILY N
KV1 : KZ1 nebo do KZ5 Ve sméru'Y

Vnitfni sily N

Kombinace vysledku: Max. a min. hodnot\/ [
A\

Filtr Pruty: 7,17

Max N: 51.330, Min N: -338.819 [kN]

278203 [ 51330\
-335.245 21224
y
z f 3
-338.819 18.587
e—p- X
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Datum: 10.05.2021 Projekt: Bakalarska prace Model: Nastupiste oddil: VY |5
m VNITRNI SILY N
KV1 : KZ1 nebo do KZ5 Izometrie
| Vhitini sily N
Kombinace vysledkd: Max. a min. hodnoty
-112.471  -112.617
-112.548  -112.534 L Epron 112.401 )
4 1 I T -147.134
> e b 1924
S g 1110 297
71| 34.117
-168.861 30.71¢
-
Max N: 137.777, Min N: -338.819 [W @ x
® VNITRNI SILY N
Izometrie

KV1 : KZ1 nebo do KZ5
Vnitfni sily N
Kombinace vysledki: Max. a min. hodnoty

ps

-171.592

-193.199

208.073 |
st

-196.792

-312.310

Max N: 54.973, Min N: -338.819 [kN]

-164.234

30.71¢

I www.dlubal.cz

Filtr Pruty: 1-3,6-9,11-13,18
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Strana: 17/23
Projekt: Bakalarska prace Model: Nastupiste oddil: VY |5

KV1 : KZ1 nebo do KZ5 |zometrie
| Vhitini sily N
Kombinace vysledkd: Max. a min. hodnoty
_112'471-125.253.
— 1 TEN25.195
T - ; s
3 OJEleD 028
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| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

Shear modulus :

Poisson factor :

Density :

1.3 - Sections

Alignment of sections :

L=8m

Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Top

Figure 1 : Profile in long with section numbers.

14/04/2021 Software use conditions apply
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- Section No. 1 : IPE 500

Abscissa from the left end of the beam :

Type :

x=0m

In catalogue (OTUA)

500
)
N

250

Figure 2 : Section No. 1 (IPE 500).

Main geometrical properties :

zg =0cm

Zg =25¢cm

ly =48199 cm?

1, =2141,7 cm?

I = 89,01 cm# (Villette)
|

= 1,254E+6 cm®

A

Other geometrical properties :

A = 115,52 cm?
Ay =64 cm?

Wel,y,sup =1927,9 cm3
Wel,y,inf =1927,9 cm3
Wpl,y = 2194,1 Cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 59,87 cm?
W,,  =214,17cm
Wi, = 335,88 cm3

14/04/2021 Software use conditions apply
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- Section No. 2 : IPE 500

Abscissa from the left end of the beam :

Type :

Xx=8m

In catalogue (OTUA)

500
)
N

250

Figure 3 : Section No. 2 (IPE 500).

Main geometrical properties :

zg =0cm

Zg =25¢cm

ly =48199 cm?

1, =2141,7 cm?

I = 89,01 cm# (Villette)
|

= 1,254E+6 cm®

A

Other geometrical properties :

A = 115,52 cm?
Ay =64 cm?

Wel,y,sup =1927,9 cm3
Wel,y,inf =1927,9 cm3
Wpl,y = 2194,1 Cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 59,87 cm?
W,,  =214,17cm
Wi, = 335,88 cm3

14/04/2021 Software use conditions apply
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1.4 - Lateral restraints

\
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Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type : Ponctual
Abscissa from the left end of the beam : X=2m
Vertical position from the shear centre : z=25cm

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 3 :

Type : Ponctual

Abscissa from the left end of the beam : Xx=4m

14/04/2021 Software use conditions apply 4/15
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Vertical position from the shear centre :

Restraint conditions :

v

0
V'

o

- Restraint No. 4 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

v
0
Vl

el
- Restraint No. 5 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

\"

0
Vl
0

: Fixed
: Fixed
: Free
: Free

z=25cm
Ponctual
X=6m
z=25cm
Ponctual
X=8m
z=0cm

Software use conditions apply
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1.5 - Supports

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=8m

Support conditions :

u : Free
w : Fixed
w' : Free

14/04/2021 Software use conditions apply 6/15
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1.6 - Loads

Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0

2 350,13
4 466,85
6

8

350,13
0

- Axial force diagram :

14/04/2021 Software use conditions apply 7/15
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Figure 7 : Axial force diagram.

Active :

Table 2 : Axial force diagram.

Yes

x(m)

N(kN)

0

0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/04/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes :

Blocked moment diagram : No
Blocked axial force diagram : No
1.1 - LTB modes
Table 3 : LTB modes.
Mode Mer Mmax,cr [kN.m] X(Mmax) [m] Nmax,cr (kN] X(Nmax) [m]
1 8,34 3893,7 4 0 4
II.2 - Mode shapes
- Mode 1
Table 4 : Mode 1.
Mode Her Mmax’cr [KN.m] X(M1ax) [M] Nmax,cr [kN] X(Npax) [M]
1 8,34 3893,7 4 0 4

Figure 8 : Mode shape in 3D (Mode 1).

14/04/2021 Software use conditions apply
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VANEVEN

N/

+
Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).
+
Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).
+
Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).
+

Figure 12 : Warping compopent of the shear centre (Mode 1).

14/04/2021 Software use conditions apply
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Table 5 : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 1,97E-26 0,0102 -1,724E-25 -0,0279
0,08 0,0816 0,0102 -0,0022 -0,0278
0,16 0,1628 0,0101 -0,0044 -0,0272
0,24 0,2428 0,0099 -0,0066 -0,0263
0,32 0,3211 0,0097 -0,0086 -0,025
0,4 0,397 0,0093 -0,0106 -0,0234
0,48 0,4696 0,0088 -0,0124 -0,0214
0,56 0,5382 0,0083 -0,014 -0,0191
0,64 0,6019 0,0076 -0,0154 -0,0164
0,72 0,6599 0,0068 -0,0166 -0,0133

0,8 0,7111 0,006 -0,0175 -0,01
0,88 0,7548 0,0049 -0,0182 -0,0063
0,96 0,79 0,0038 -0,0185 -0,0023
1,04 0,8159 0,0026 -0,0185 0,0019
1,12 0,8318 0,0013 -0,0182 0,0064

1,2 0,8369 -6,153E-5 -0,0175 0,011
1,28 0,8306 -0,0015 -0,0165 0,0157
1,36 0,8125 -0,003 -0,015 0,0206
1,44 0,7823 -0,0045 -0,0132 0,0254
1,52 0,7397 -0,0061 -0,0109 0,0302
1,6 0,6848 -0,0076 -0,0083 0,0348
1,68 0,6179 -0,0091 -0,0054 0,0393
1,76 0,5392 -0,0105 -0,0021 0,0434
1,84 0,4496 -0,0119 0,0016 0,0472
1,92 0,3499 -0,0131 0,0055 0,0506
2 0,2411 -0,0141 0,0096 0,0535
2,08 0,1249 -0,0149 0,014 0,0555
2,16 0,0034 -0,0154 0,0185 0,0564
2,24 -0,121 -0,0156 0,023 0,0561
2,32 -0,2457 -0,0155 0,0274 0,0546
24 -0,3682 -0,0151 0,0317 0,052
2,48 -0,486 -0,0143 0,0357 0,0482
2,56 -0,5966 -0,0133 0,0394 0,0433
2,64 -0,6977 -0,012 0,0426 0,0374
2,72 -0,7871 -0,0104 0,0454 0,0306
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Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,8 -0,863 -0,0086 0,0475 0,0229
2,88 -0,9235 -0,0065 0,049 0,0146
2,96 -0,9672 -0,0044 0,0498 0,0057
3,04 -0,9929 -0,0021 0,0499 -0,0036
3,12 -1 3,061E-4 0,0492 -0,0131
3,2 -0,988 0,0027 0,0478 -0,0226
3,28 -0,9568 0,0051 0,0456 -0,0319
3,36 -0,9068 0,0074 0,0427 -0,0409
3,44 -0,8388 0,0096 0,0391 -0,0493
3,52 -0,754 0,0116 0,0348 -0,0571
3,6 -0,6539 0,0134 0,03 -0,0639
3,68 -0,5403 0,0149 0,0246 -0,0698
3,76 -0,4155 0,0162 0,0189 -0,0745
3,84 -0,282 0,0171 0,0128 -0,0779

3,92 -0,1425 0,0177 0,0064 -0,08
4 3,496E-9 0,0179 1,399E-10 -0,0807

4,08 0,1425 0,0177 -0,0064 -0,08
4,16 0,282 0,0171 -0,0128 -0,0779
4,24 0,4155 0,0162 -0,0189 -0,0745
4,32 0,5403 0,0149 -0,0246 -0,0698
4,4 0,6539 0,0134 -0,03 -0,0639
4,48 0,754 0,0116 -0,0348 -0,0571
4,56 0,8388 0,0096 -0,0391 -0,0493
4,64 0,9068 0,0074 -0,0427 -0,0409
4,72 0,9568 0,0051 -0,0456 -0,0319
4,8 0,988 0,0027 -0,0478 -0,0226
4,88 1 3,061E-4 -0,0492 -0,0131
4,96 0,9929 -0,0021 -0,0499 -0,0036
5,04 0,9672 -0,0044 -0,0498 0,0057
5,12 0,9235 -0,0065 -0,049 0,0146
52 0,863 -0,0086 -0,0475 0,0229
5,28 0,7871 -0,0104 -0,0454 0,0306
5,36 0,6977 -0,012 -0,0426 0,0374
5,44 0,5966 -0,0133 -0,0394 0,0433
5,52 0,486 -0,0143 -0,0357 0,0482
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Table 5 (Next) : Mode 1.

x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,6 0,3682 -0,0151 -0,0317 0,052
5,68 0,2457 -0,0155 -0,0274 0,0546
5,76 0,121 -0,0156 -0,023 0,0561
5,84 -0,0034 -0,0154 -0,0185 0,0564
5,92 -0,1249 -0,0149 -0,014 0,0555
6 -0,2411 -0,0141 -0,0096 0,0535
6,08 -0,3499 -0,0131 -0,0055 0,0506
6,16 -0,4496 -0,0119 -0,0016 0,0472
6,24 -0,5392 -0,0105 0,0021 0,0434
6,32 -0,6179 -0,0091 0,0054 0,0393
6,4 -0,6848 -0,0076 0,0083 0,0348
6,48 -0,7397 -0,0061 0,0109 0,0302
6,56 -0,7823 -0,0045 0,0132 0,0254
6,64 -0,8125 -0,003 0,015 0,0206
6,72 -0,8306 -0,0015 0,0165 0,0157

6,8 -0,8369 -6,153E-5 0,0175 0,011
6,88 -0,8318 0,0013 0,0182 0,0064
6,96 -0,8159 0,0026 0,0185 0,0019
7,04 -0,79 0,0038 0,0185 -0,0023
7,12 -0,7548 0,0049 0,0182 -0,0063

7,2 -0,7111 0,006 0,0175 -0,01
7,28 -0,6599 0,0068 0,0166 -0,0133
7,36 -0,6019 0,0076 0,0154 -0,0164
7,44 -0,5382 0,0083 0,014 -0,0191
7,52 -0,4696 0,0088 0,0124 -0,0214
7,6 -0,397 0,0093 0,0106 -0,0234
7,68 -0,3211 0,0097 0,0086 -0,025
7,76 -0,2428 0,0099 0,0066 -0,0263
7,84 -0,1628 0,0101 0,0044 -0,0272
7,92 -0,0816 0,0102 0,0022 -0,0278
8 -2,008E-26 0,0102 1,673E-25 -0,0279
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.

This software is available free of charge. No rights are conferred on the user of the present software. The property and all intellectual
rights of the latter continue belonging exclusively to CTICM. The use of this software involves no guarantee for the profit of the user
who is committed to keep CTICM released and unharmed from any direct or indirect recourse and damage resulting from an
incorrect or improper use or from a use for inadequate or inappropriate ends.
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| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

Shear modulus :

Poisson factor :

Density :

1.3 - Sections

Alignment of sections :

L=8m

Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Top

Figure 1 : Profile in long with section numbers.

14/04/2021 Software use conditions apply

1/15




LTBeamN

v1.0.3

- Section No. 1 : IPE 500

Abscissa from the left end of the beam :

Type :

x=0m

In catalogue (OTUA)

500
)
N

250

Figure 2 : Section No. 1 (IPE 500).

Main geometrical properties :

zg =0cm

Zg =25¢cm

ly =48199 cm?

1, =2141,7 cm?

I = 89,01 cm# (Villette)
|

= 1,254E+6 cm®

A

Other geometrical properties :

A = 115,52 cm?
Ay =64 cm?

Wel,y,sup =1927,9 cm3
Wel,y,inf =1927,9 cm3
Wpl,y = 2194,1 Cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 59,87 cm?
W,,  =214,17cm
Wi, = 335,88 cm3

14/04/2021 Software use conditions apply
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- Section No. 2 : IPE 500

Abscissa from the left end of the beam :

Type :

Xx=8m

In catalogue (OTUA)

500
)
N

250

Figure 3 : Section No. 2 (IPE 500).

Main geometrical properties :

zg =0cm

Zg =25¢cm

ly =48199 cm?

1, =2141,7 cm?

I = 89,01 cm# (Villette)
|

= 1,254E+6 cm®

A

Other geometrical properties :

A = 115,52 cm?
Ay =64 cm?

Wel,y,sup =1927,9 cm3
Wel,y,inf =1927,9 cm3
Wpl,y = 2194,1 Cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 59,87 cm?
W,,  =214,17cm
Wi, = 335,88 cm3

14/04/2021 Software use conditions apply
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1.4 - Lateral restraints

\
?
t

[T

e

N

N

N

N
[o¢toled — |

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type : Ponctual
Abscissa from the left end of the beam : X=2m
Vertical position from the shear centre : z=25cm

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 3 :

Type : Ponctual

Abscissa from the left end of the beam : Xx=4m

14/04/2021 Software use conditions apply 4/15
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Vertical position from the shear centre :

Restraint conditions :

v

0
V'

o

- Restraint No. 4 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

v
0
Vl

el
- Restraint No. 5 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

\"

0
Vl
0

: Fixed
: Fixed
: Free
: Free

z=25cm
Ponctual
X=6m
z=25cm
Ponctual
X=8m
z=0cm

Software use conditions apply
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1.5 - Supports

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=8m

Support conditions :

u : Free
w : Fixed
w' : Free

14/04/2021 Software use conditions apply 6/15
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1.6 - Loads

Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0

2 -34,77
4 -46,36
6

8

-34,77
0

- Axial force diagram :

14/04/2021 Software use conditions apply 7/15
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Figure 7 : Axial force diagram.

Active :

Table 2 : Axial force diagram.

Yes

x(m)

N(kN)

0

0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/04/2021 Software use conditions apply
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Il -LTB CALCULATION

1.1 - LTB modes

Requested number of modes :

Blocked moment diagram :

Blocked axial force diagram :

Table 3 : LTB modes.

No

No

Mode Her Mnax.cr [KN-m] Nax.cr [KNI]
1 7,932 -367,74 0
II.2 - Mode shapes
- Mode 1
Table 4 : Mode 1.
Mode Her Mimaxcr [KN-m] Nax.cr [KNI]
1 7,932 -367,74 0

Figure 8 : Mode shape in 3D (Mode 1).

14/04/2021
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Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).

Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).

Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

Figure 12 : Warping compopent of the shear centre (Mode 1).

14/04/2021 Software use conditions apply
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Table 5 : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 -1,449E-28 0,0035 1,441E-26 0,0146
0,08 0,0278 0,0035 0,0012 0,0146
0,16 0,0555 0,0035 0,0023 0,0146
0,24 0,0833 0,0035 0,0035 0,0146
0,32 0,1112 0,0035 0,0047 0,0145
0,4 0,139 0,0035 0,0058 0,0145
0,48 0,1669 0,0035 0,007 0,0144
0,56 0,1949 0,0035 0,0081 0,0144
0,64 0,2228 0,0035 0,0093 0,0143
0,72 0,2508 0,0035 0,0104 0,0142
0,8 0,2788 0,0035 0,0116 0,0141
0,88 0,3067 0,0035 0,0127 0,014
0,96 0,3346 0,0035 0,0138 0,0139
1,04 0,3625 0,0035 0,0149 0,0138
1,12 0,3902 0,0035 0,016 0,0136
1,2 0,4178 0,0034 0,0171 0,0135
1,28 0,4453 0,0034 0,0182 0,0133
1,36 0,4726 0,0034 0,0192 0,0132
1,44 0,4996 0,0034 0,0203 0,013
1,52 0,5264 0,0033 0,0213 0,0128
1,6 0,5528 0,0033 0,0223 0,0126
1,68 0,5789 0,0032 0,0233 0,0124
1,76 0,6045 0,0032 0,0243 0,0122
1,84 0,6297 0,0031 0,0253 0,0119
1,92 0,6543 0,003 0,0262 0,0117
2 0,6783 0,003 0,0271 0,0114
2,08 0,7016 0,0029 0,028 0,0111
2,16 0,7243 0,0028 0,0289 0,0108
2,24 0,7463 0,0027 0,0298 0,0105
2,32 0,7675 0,0026 0,0306 0,0102
24 0,788 0,0025 0,0314 0,0098
2,48 0,8076 0,0024 0,0322 0,0095
2,56 0,8265 0,0023 0,0329 0,0091
2,64 0,8445 0,0022 0,0336 0,0087
2,72 0,8616 0,0021 0,0343 0,0083
14/04/2021 Software use conditions apply 11/15
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,8 0,8778 0,002 0,035 0,0079
2,88 0,8932 0,0019 0,0356 0,0075
2,96 0,9075 0,0017 0,0361 0,007
3,04 0,9209 0,0016 0,0367 0,0066
3,12 0,9333 0,0015 0,0372 0,0061
3,2 0,9447 0,0014 0,0377 0,0056
3,28 0,9551 0,0012 0,0381 0,0051
3,36 0,9645 0,0011 0,0385 0,0046
3,44 0,9727 9,675E-4 0,0388 0,0041
3,52 0,9799 8,324E-4 0,0391 0,0035
3,6 0,986 6,958E-4 0,0394 0,003
3,68 0,9911 5,58E-4 0,0396 0,0024
3,76 0,995 4,192E-4 0,0398 0,0018
3,84 0,9978 2,798E-4 0,0399 0,0012
3,92 0,9994 1,399E-4 0,04 6,185E-4
4 1 1,356E-9 0,04 5,33E-9
4,08 0,9994 -1,399E-4 0,04 -6,184E-4
4,16 0,9978 -2,798E-4 0,0399 -0,0012
4,24 0,995 -4,192E-4 0,0398 -0,0018
4,32 0,9911 -5,58E-4 0,0396 -0,0024
4,4 0,986 -6,958E-4 0,0394 -0,003
4,48 0,9799 -8,324E-4 0,0391 -0,0035
4,56 0,9727 -9,675E-4 0,0388 -0,0041
4,64 0,9645 -0,0011 0,0385 -0,0046
4,72 0,9551 -0,0012 0,0381 -0,0051
4,8 0,9447 -0,0014 0,0377 -0,0056
4,88 0,9333 -0,0015 0,0372 -0,0061
4,96 0,9209 -0,0016 0,0367 -0,0066
5,04 0,9075 -0,0017 0,0361 -0,007
5,12 0,8932 -0,0019 0,0356 -0,0075
52 0,8778 -0,002 0,035 -0,0079
5,28 0,8616 -0,0021 0,0343 -0,0083
5,36 0,8445 -0,0022 0,0336 -0,0087
5,44 0,8265 -0,0023 0,0329 -0,0091
5,52 0,8076 -0,0024 0,0322 -0,0095
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,6 0,788 -0,0025 0,0314 -0,0098
5,68 0,7675 -0,0026 0,0306 -0,0102
5,76 0,7463 -0,0027 0,0298 -0,0105
5,84 0,7243 -0,0028 0,0289 -0,0108
5,92 0,7016 -0,0029 0,028 -0,0111
6 0,6783 -0,003 0,0271 -0,0114
6,08 0,6543 -0,003 0,0262 -0,0117
6,16 0,6297 -0,0031 0,0253 -0,0119
6,24 0,6045 -0,0032 0,0243 -0,0122
6,32 0,5789 -0,0032 0,0233 -0,0124
6,4 0,5528 -0,0033 0,0223 -0,0126
6,48 0,5264 -0,0033 0,0213 -0,0128
6,56 0,4996 -0,0034 0,0203 -0,013
6,64 0,4726 -0,0034 0,0192 -0,0132
6,72 0,4453 -0,0034 0,0182 -0,0133
6,8 0,4178 -0,0034 0,0171 -0,0135
6,88 0,3902 -0,0035 0,016 -0,0136
6,96 0,3625 -0,0035 0,0149 -0,0138
7,04 0,3346 -0,0035 0,0138 -0,0139
7,12 0,3067 -0,0035 0,0127 -0,014
7,2 0,2788 -0,0035 0,0116 -0,0141
7,28 0,2508 -0,0035 0,0104 -0,0142
7,36 0,2228 -0,0035 0,0093 -0,0143
7,44 0,1949 -0,0035 0,0081 -0,0144
7,52 0,1669 -0,0035 0,007 -0,0144
7,6 0,139 -0,0035 0,0058 -0,0145
7,68 0,1112 -0,0035 0,0047 -0,0145
7,76 0,0833 -0,0035 0,0035 -0,0146
7,84 0,0555 -0,0035 0,0023 -0,0146
7,92 0,0278 -0,0035 0,0012 -0,0146
8 -1,449E-28 -0,0035 1,441E-26 -0,0146
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.

This software is available free of charge. No rights are conferred on the user of the present software. The property and all intellectual
rights of the latter continue belonging exclusively to CTICM. The use of this software involves no guarantee for the profit of the user
who is committed to keep CTICM released and unharmed from any direct or indirect recourse and damage resulting from an
incorrect or improper use or from a use for inadequate or inappropriate ends.
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| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

Shear modulus :

Poisson factor :

Density :

1.3 - Sections

Alignment of sections :

L=8m

Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Top

Figure 1 : Profile in long with section numbers.

14/04/2021 Software use conditions apply
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- Section No. 1 : IPE 400

Abscissa from the left end of the beam :

Type :

x=0m

In catalogue (OTUA)

400

8,6

200

Main geometrical properties :

Figure 2 : Section No. 1 (IPE 400).

zg =0cm

Zg =20 cm

ly =23128 cm?

1, =1317,8 cm?

I = 50,27 cm? (Villette)
Ly = 492149 cmb

Other geometrical properties :

A = 84,46 cm?
A\,’y = 48,6 cm?
W cup = 1156.4 cm?
W yine = 1156,4 cm®
Wpl,y =1307,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 42,69 cm?
W,,  =146,42cm
Wi, =229 cm3

14/04/2021
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- Section No. 2 : IPE 400

Abscissa from the left end of the beam :

Type :

Xx=8m

In catalogue (OTUA)

400

8,6

200

Main geometrical properties :

Figure 3 : Section No. 2 (IPE 400).

zg =0cm

Zg =20 cm

ly =23128 cm?

1, =1317,8 cm?

I = 50,27 cm? (Villette)
Ly = 492149 cmb

Other geometrical properties :

A = 84,46 cm?
A\,’y = 48,6 cm?
W cup = 1156.4 cm?
W yine = 1156,4 cm®
Wpl,y =1307,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 42,69 cm?
W,,  =146,42cm
Wi, =229 cm3

14/04/2021

Software use conditions apply

3/15




LTBeamN -
v1.0.3 Ct I | |

1.4 - Lateral restraints

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type : Ponctual
Abscissa from the left end of the beam : X=2m
Vertical position from the shear centre : z=20cm

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 3 :

Type : Ponctual

Abscissa from the left end of the beam : Xx=4m

14/04/2021 Software use conditions apply 4/15
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Vertical position from the shear centre :

Restraint conditions :

v

0
V'

o

- Restraint No. 4 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

v
0
Vl

el
- Restraint No. 5 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

\"

0
Vl
0

: Fixed
: Fixed
: Free
: Free

z=20cm
Ponctual
X=6m
z=20cm
Ponctual
X=8m
z=0cm

Software use conditions apply
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1.5 - Supports

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=8m

Support conditions :

u : Free
w : Fixed
w' : Free

14/04/2021 Software use conditions apply 6/15
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1.6 - Loads

Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0

2 205,33
4 273,77
6

8

205,33
0

- Axial force diagram :

14/04/2021 Software use conditions apply 7/15
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Figure 7 : Axial force diagram.

Active :

Table 2 : Axial force diagram.

Yes

x(m)

N(kN)

0

0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/04/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes : 1
Blocked moment diagram : No
Blocked axial force diagram : No
1.1 - LTB modes
Table 3 : LTB modes.
Mode Her Mmax’cr [KN.m] X(Mppax) [M] Nmax,cr [kN] X(Npax) [M]
1 7,128 1951,5 4 0 4
II.2 - Mode shapes
- Mode 1
Table 4 : Mode 1.
Mode Her Mmax’cr [KN.m] X(M1ax) [M] Nmax,cr [kN] X(Npax) [M]
1 7,128 1951,5 4 0 4

Figure 8 : Mode shape in 3D (Mode 1).

14/04/2021 Software use conditions apply
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Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).

SN N

Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).

_ N\

N/

Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

A

Figure 12 : Warping compopent of the shear centre (Mode 1).

14/04/2021 Software use conditions apply
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Table 5 : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 1,812E-26 0,0101 -8,078E-26 -0,0336
0,08 0,0809 0,0101 -0,0027 -0,0334
0,16 0,1613 0,01 -0,0053 -0,0327
0,24 0,2407 0,0098 -0,0079 -0,0317
0,32 0,3183 0,0096 -0,0104 -0,0301
0,4 0,3935 0,0092 -0,0127 -0,0282
0,48 0,4655 0,0088 -0,0149 -0,0258
0,56 0,5335 0,0082 -0,0168 -0,023
0,64 0,5966 0,0076 -0,0186 -0,0198
0,72 0,654 0,0068 -0,02 -0,0161
0,8 0,7047 0,0059 -0,0211 -0,0121
0,88 0,748 0,0049 -0,0219 -0,0077
0,96 0,7828 0,0038 -0,0223 -0,0029
1,04 0,8085 0,0026 -0,0224 0,0022
1,12 0,8241 0,0013 -0,022 0,0076
1,2 0,8291 -7,071E-5 -0,0212 0,0132
1,28 0,8228 -0,0015 -0,0199 0,0189
1,36 0,8048 -0,003 -0,0181 0,0248
1,44 0,7747 -0,0045 -0,0159 0,0307
1,52 0,7323 -0,0061 -0,0132 0,0365
1,6 0,6777 -0,0076 -0,0101 0,0422
1,68 0,6111 -0,0091 -0,0065 0,0477
1,76 0,5329 -0,0105 -0,0024 0,0528
1,84 0,4437 -0,0118 0,002 0,0575
1,92 0,3445 -0,013 0,0067 0,0616
2 0,2363 -0,014 0,0118 0,0652
2,08 0,1205 -0,0148 0,0171 0,0677
2,16 -4,73E-4 -0,0154 0,0226 0,0689
2,24 -0,1243 -0,0156 0,0281 0,0686
2,32 -0,2485 -0,0154 0,0336 0,0669
24 -0,3706 -0,015 0,0388 0,0637
2,48 -0,4879 -0,0143 0,0437 0,0591
2,56 -0,5981 -0,0132 0,0482 0,0532
2,64 -0,6989 -0,0119 0,0522 0,046
2,72 -0,788 -0,0103 0,0555 0,0376
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,8 -0,8636 -0,0085 0,0582 0,0282
2,88 -0,9239 -0,0065 0,06 0,018
2,96 -0,9674 -0,0043 0,061 0,0071
3,04 -0,993 -0,0021 0,0612 -0,0043
3,12 -1 3,175E-4 0,0604 -0,0159
3,2 -0,9879 0,0027 0,0586 -0,0275
3,28 -0,9566 0,0051 0,0559 -0,039
3,36 -0,9067 0,0074 0,0524 -0,05
3,44 -0,8387 0,0096 0,048 -0,0604
3,52 -0,7538 0,0116 0,0427 -0,0699
3,6 -0,6537 0,0134 0,0368 -0,0784
3,68 -0,5402 0,0149 0,0302 -0,0856
3,76 -0,4154 0,0162 0,0231 -0,0913
3,84 -0,2819 0,0171 0,0157 -0,0956
3,92 -0,1425 0,0177 0,0079 -0,0981
4 -2,643E-9 0,0179 -1,321E-10 -0,099
4,08 0,1425 0,0177 -0,0079 -0,0981
4,16 0,2819 0,0171 -0,0157 -0,0956
4,24 0,4154 0,0162 -0,0231 -0,0913
4,32 0,5402 0,0149 -0,0302 -0,0856
4,4 0,6537 0,0134 -0,0368 -0,0784
4,48 0,7538 0,0116 -0,0427 -0,0699
4,56 0,8387 0,0096 -0,048 -0,0604
4,64 0,9067 0,0074 -0,0524 -0,05
4,72 0,9566 0,0051 -0,0559 -0,039
4,8 0,9879 0,0027 -0,0586 -0,0275
4,88 1 3,175E-4 -0,0604 -0,0159
4,96 0,993 -0,0021 -0,0612 -0,0043
5,04 0,9674 -0,0043 -0,061 0,0071
5,12 0,9239 -0,0065 -0,06 0,018
52 0,8636 -0,0085 -0,0582 0,0282
5,28 0,788 -0,0103 -0,0555 0,0376
5,36 0,6989 -0,0119 -0,0522 0,046
5,44 0,5981 -0,0132 -0,0482 0,0532
5,52 0,4879 -0,0143 -0,0437 0,0591
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,6 0,3706 -0,015 -0,0388 0,0637
5,68 0,2485 -0,0154 -0,0336 0,0669
5,76 0,1243 -0,0156 -0,0281 0,0686
5,84 4,73E-4 -0,0154 -0,0226 0,0689
5,92 -0,1205 -0,0148 -0,0171 0,0677
6 -0,2363 -0,014 -0,0118 0,0652
6,08 -0,3445 -0,013 -0,0067 0,0616
6,16 -0,4437 -0,0118 -0,002 0,0575
6,24 -0,5329 -0,0105 0,0024 0,0528
6,32 -0,6111 -0,0091 0,0065 0,0477
6,4 -0,6777 -0,0076 0,0101 0,0422
6,48 -0,7323 -0,0061 0,0132 0,0365
6,56 -0,7747 -0,0045 0,0159 0,0307
6,64 -0,8048 -0,003 0,0181 0,0248
6,72 -0,8228 -0,0015 0,0199 0,0189
6,8 -0,8291 -7,071E-5 0,0212 0,0132
6,88 -0,8241 0,0013 0,022 0,0076
6,96 -0,8085 0,0026 0,0224 0,0022
7,04 -0,7828 0,0038 0,0223 -0,0029
7,12 -0,748 0,0049 0,0219 -0,0077
7,2 -0,7047 0,0059 0,0211 -0,0121
7,28 -0,654 0,0068 0,02 -0,0161
7,36 -0,5966 0,0076 0,0186 -0,0198
7,44 -0,5335 0,0082 0,0168 -0,023
7,52 -0,4655 0,0088 0,0149 -0,0258
7,6 -0,3935 0,0092 0,0127 -0,0282
7,68 -0,3183 0,0096 0,0104 -0,0301
7,76 -0,2407 0,0098 0,0079 -0,0317
7,84 -0,1613 0,01 0,0053 -0,0327
7,92 -0,0809 0,0101 0,0027 -0,0334
8 -1,418E-26 0,0101 8,302E-26 -0,0336
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.

This software is available free of charge. No rights are conferred on the user of the present software. The property and all intellectual
rights of the latter continue belonging exclusively to CTICM. The use of this software involves no guarantee for the profit of the user
who is committed to keep CTICM released and unharmed from any direct or indirect recourse and damage resulting from an
incorrect or improper use or from a use for inadequate or inappropriate ends.
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| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

Shear modulus :

Poisson factor :

Density :

1.3 - Sections

Alignment of sections :

L=8m

Ng = 100 elements

Steel

E = 210000 MPa
G = 80769 MPa
v=0,3

o = 7850 kg/m3

Top

Figure 1 : Profile in long with section numbers.

14/04/2021 Software use conditions apply
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- Section No. 1 : IPE 400

Abscissa from the left end of the beam :

Type :

x=0m

In catalogue (OTUA)

400

8,6

200

Main geometrical properties :

Figure 2 : Section No. 1 (IPE 400).

zg =0cm

Zg =20 cm

ly =23128 cm?

1, =1317,8 cm?

I = 50,27 cm? (Villette)
Ly = 492149 cmb

Other geometrical properties :

A = 84,46 cm?
A\,’y = 48,6 cm?
W cup = 1156.4 cm?
W yine = 1156,4 cm®
Wpl,y =1307,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 42,69 cm?
W,,  =146,42cm
Wi, =229 cm3

14/04/2021
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- Section No. 2 : IPE 400

Abscissa from the left end of the beam :

Type :

Xx=8m

In catalogue (OTUA)

400

8,6

200

Main geometrical properties :

Figure 3 : Section No. 2 (IPE 400).

zg =0cm

Zg =20 cm

ly =23128 cm?

1, =1317,8 cm?

I = 50,27 cm? (Villette)
Ly = 492149 cmb

Other geometrical properties :

A = 84,46 cm?
A\,’y = 48,6 cm?
W cup = 1156.4 cm?
W yine = 1156,4 cm®
Wpl,y =1307,1 cm3

Stiffness relaxations :

0 : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A, = 42,69 cm?
W,,  =146,42cm
Wi, =229 cm3

14/04/2021

Software use conditions apply

3/15




LTBeamN -
v1.0.3 Ct I | |

1.4 - Lateral restraints

Figure 4 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type : Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v : Fixed
0 : Fixed
V' : Free
o' : Free

- Restraint No. 2 :

Type : Ponctual
Abscissa from the left end of the beam : X=2m
Vertical position from the shear centre : z=20cm

Restraint conditions :

v : Fixed
0 : Free
V' : Free
o' : Free

- Restraint No. 3 :

Type : Ponctual

Abscissa from the left end of the beam : Xx=4m
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Vertical position from the shear centre :

Restraint conditions :

v

0
V'

o

- Restraint No. 4 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

v
0
Vl

el
- Restraint No. 5 :

Type :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

: Fixed
: Free
: Free
: Free

Restraint conditions :

\"

0
Vl
0

: Fixed
: Fixed
: Free
: Free

z=20cm
Ponctual
X=6m
z=20cm
Ponctual
X=8m
z=0cm

Software use conditions apply
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1.5 - Supports

Figure 5 : Profile in long with support numbers.

- Support No. 1 :

Abscissa from the left end of the beam : x=0m

Support conditions :

u : Fixed
w : Fixed
w' : Free

- Support No. 2 :

Abscissa from the left end of the beam : Xx=8m

Support conditions :

u : Free
w : Fixed
w' : Free
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1.6 - Loads

Type of loading : Internal

- Moment diagram :

Figure 6 : Moment diagram.

Active : Yes

Table 1 : Moment diagram.

x(m) M(kN.m)
0 0
2 -40,9
4 -54,54
6

8

-40,9
0

- Axial force diagram :

14/04/2021 Software use conditions apply 7/15
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Figure 7 : Axial force diagram.

Active :

Table 2 : Axial force diagram.

Yes

x(m)

N(kN)

0

0

- Eccentric concentrated loads :

No load has been defined.

- Eccentric distributed loads :

No load has been defined.

14/04/2021 Software use conditions apply
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Il -LTB CALCULATION

Requested number of modes :

No

Blocked moment diagram :

No

Blocked axial force diagram :

1.1 - LTB modes

Table 3 : LTB modes.

X(Npmax) [M]

Nmax,cr [kN]

max) [M]

M

(

X

Mmax,cr [kN.m]

-216,14

Her
3,963

Mode

II.2 - Mode shapes

- Mode 1

Table 4 : Mode 1.

X(Nmax) [M]

Nmax,cr [kN]

X(Mpmax) [M]

|v'max,cr [kN.m]

-216,14

Her
3,963

Mode

Figure 8 : Mode shape in 3D (Mode 1).

9/15
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Figure 9 : Lateral displacement compopent of the shear centre (Mode 1).

Figure 10 : Rotation in lateral flexure component of the shear centre (Mode 1).

Figure 11 : Longitudinal rotation (torsion) component of the shear centre (Mode 1).

Figure 12 : Warping compopent of the shear centre (Mode 1).

14/04/2021 Software use conditions apply

10/15




LTBeamN

ct

v1.0.3
Table 5 : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
0 -1,269E-28 0,0034 9,004E-27 0,018
0,08 0,0271 0,0034 0,0014 0,018
0,16 0,0542 0,0034 0,0029 0,018
0,24 0,0814 0,0034 0,0043 0,018
0,32 0,1086 0,0034 0,0058 0,0179
0,4 0,1359 0,0034 0,0072 0,0179
0,48 0,1632 0,0034 0,0086 0,0178
0,56 0,1906 0,0034 0,01 0,0177
0,64 0,2181 0,0034 0,0115 0,0177
0,72 0,2457 0,0034 0,0129 0,0176
0,8 0,2733 0,0035 0,0143 0,0175
0,88 0,3009 0,0035 0,0157 0,0174
0,96 0,3285 0,0035 0,017 0,0172
1,04 0,3561 0,0035 0,0184 0,0171
1,12 0,3837 0,0034 0,0198 0,0169
1,2 0,4112 0,0034 0,0211 0,0168
1,28 0,4387 0,0034 0,0225 0,0166
1,36 0,4659 0,0034 0,0238 0,0164
1,44 0,493 0,0034 0,0251 0,0162
1,52 0,5198 0,0033 0,0264 0,016
1,6 0,5464 0,0033 0,0276 0,0157
1,68 0,5726 0,0033 0,0289 0,0155
1,76 0,5985 0,0032 0,0301 0,0152
1,84 0,6238 0,0031 0,0313 0,0149
1,92 0,6487 0,0031 0,0325 0,0146
2 0,673 0,003 0,0337 0,0143
2,08 0,6967 0,0029 0,0348 0,014
2,16 0,7196 0,0028 0,0359 0,0136
2,24 0,7419 0,0027 0,037 0,0132
2,32 0,7635 0,0026 0,038 0,0128
24 0,7842 0,0025 0,039 0,0124
2,48 0,8042 0,0024 0,04 0,012
2,56 0,8234 0,0023 0,0409 0,0115
2,64 0,8417 0,0022 0,0418 0,0111
2,72 0,8591 0,0021 0,0427 0,0106
14/04/2021 Software use conditions apply 11/15
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
2,8 0,8756 0,002 0,0435 0,0101
2,88 0,8912 0,0019 0,0443 0,0095
2,96 0,9059 0,0018 0,045 0,009
3,04 0,9195 0,0016 0,0457 0,0084
3,12 0,9322 0,0015 0,0464 0,0078
3,2 0,9438 0,0014 0,047 0,0072
3,28 0,9543 0,0013 0,0475 0,0066
3,36 0,9639 0,0011 0,048 0,0059
3,44 0,9723 9,848E-4 0,0485 0,0052
3,52 0,9796 8,469E-4 0,0489 0,0046
3,6 0,9858 7,075E-4 0,0492 0,0038
3,68 0,9909 5,67E-4 0,0495 0,0031
3,76 0,9949 4,256E-4 0,0497 0,0024
3,84 0,9977 2,838E-4 0,0499 0,0016
3,92 0,9994 1,418E-4 0,05 8,086E-4
4 1 1,472E-9 0,05 6,902E-9
4,08 0,9994 -1,418E-4 0,05 -8,086E-4
4,16 0,9977 -2,838E-4 0,0499 -0,0016
4,24 0,9949 -4,256E-4 0,0497 -0,0024
4,32 0,9909 -5,67E-4 0,0495 -0,0031
4,4 0,9858 -7,075E-4 0,0492 -0,0038
4,48 0,9796 -8,469E-4 0,0489 -0,0046
4,56 0,9723 -9,848E-4 0,0485 -0,0052
4,64 0,9639 -0,0011 0,048 -0,0059
4,72 0,9543 -0,0013 0,0475 -0,0066
4,8 0,9438 -0,0014 0,047 -0,0072
4,88 0,9322 -0,0015 0,0464 -0,0078
4,96 0,9195 -0,0016 0,0457 -0,0084
5,04 0,9059 -0,0018 0,045 -0,009
5,12 0,8912 -0,0019 0,0443 -0,0095
52 0,8756 -0,002 0,0435 -0,0101
5,28 0,8591 -0,0021 0,0427 -0,0106
5,36 0,8417 -0,0022 0,0418 -0,0111
5,44 0,8234 -0,0023 0,0409 -0,0115
5,52 0,8042 -0,0024 0,04 -0,012
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Table 5 (Next) : Mode 1.
x [m] v [em] V' [rd] 6 [rd] ' [rd/m]
5,6 0,7842 -0,0025 0,039 -0,0124
5,68 0,7635 -0,0026 0,038 -0,0128
5,76 0,7419 -0,0027 0,037 -0,0132
5,84 0,7196 -0,0028 0,0359 -0,0136
5,92 0,6967 -0,0029 0,0348 -0,014
6 0,673 -0,003 0,0337 -0,0143
6,08 0,6487 -0,0031 0,0325 -0,0146
6,16 0,6238 -0,0031 0,0313 -0,0149
6,24 0,5985 -0,0032 0,0301 -0,0152
6,32 0,5726 -0,0033 0,0289 -0,0155
6,4 0,5464 -0,0033 0,0276 -0,0157
6,48 0,5198 -0,0033 0,0264 -0,016
6,56 0,493 -0,0034 0,0251 -0,0162
6,64 0,4659 -0,0034 0,0238 -0,0164
6,72 0,4387 -0,0034 0,0225 -0,0166
6,8 0,4112 -0,0034 0,0211 -0,0168
6,88 0,3837 -0,0034 0,0198 -0,0169
6,96 0,3561 -0,0035 0,0184 -0,0171
7,04 0,3285 -0,0035 0,017 -0,0172
7,12 0,3009 -0,0035 0,0157 -0,0174
7,2 0,2733 -0,0035 0,0143 -0,0175
7,28 0,2457 -0,0034 0,0129 -0,0176
7,36 0,2181 -0,0034 0,0115 -0,0177
7,44 0,1906 -0,0034 0,01 -0,0177
7,52 0,1632 -0,0034 0,0086 -0,0178
7,6 0,1359 -0,0034 0,0072 -0,0179
7,68 0,1086 -0,0034 0,0058 -0,0179
7,76 0,0814 -0,0034 0,0043 -0,018
7,84 0,0542 -0,0034 0,0029 -0,018
7,92 0,0271 -0,0034 0,0014 -0,018
8 -1,391E-28 -0,0034 9,008E-27 -0,018
14/04/2021 Software use conditions apply 13/15
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WARNING !
The following software may be used for working out technical solutions during preparatory engineering studies.

Because of the complexity of the calculations involved, the software is only for users who are able to make themselve an accurate
idea of its possibilities, its limitations and adequacy to the various practical applications. The user will use it under his own
responsibilities at his own risk.

This software is available free of charge. No rights are conferred on the user of the present software. The property and all intellectual
rights of the latter continue belonging exclusively to CTICM. The use of this software involves no guarantee for the profit of the user
who is committed to keep CTICM released and unharmed from any direct or indirect recourse and damage resulting from an
incorrect or improper use or from a use for inadequate or inappropriate ends.
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Navrhova unosnost v pfipadé selhani na vylomeni betonu - EN1992-4 - Cl. 7.2.2.4

VyuZiti v tahu
Vyuziti ve smyku

Vyuziti v tahu a smyku

Navrhova unosnost v tahu spojiovaciho prostfedku v piipadé poruSeni oceli - EN1992-4 - Cl. 7.2.1.3

Navrhova unosnost ve smyku v pfipadé selhani oceli - EN1992-4 - Cl.7.2.2.3.1

tiCa®

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

78,4
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Projekt:

Cislo projektu:

Autor:

Svary (Plasticka redistribuce)

Polozka

BP1
BP1

M1-arc 1

BP1

M1-arc 12

BP1

M1-arc 22

BP1

M1-arc 33

BP1

M1-arc 44

BP1

M1-arc 54

Hrana

M1
RIB1a

RIB1a

RIB1b

RIB1b

RIB1c

RIB1c

RIB1d

RIB1d

RIB1e

RIB1e

RIB1f

RIB1f

Navrhova data

S 235

Uéinna ti.
[mm]

45,0

450N
45,0n
45,06
450N
450N
45,06
45,06
450N
450N
45,06
45,06
450N
450N
A5,0n
45,06
45,0\
450N
45,0n
45,06
450N
450N
45,06
45,06
450N

Délka
[mm]

649
100
100
150
150
100
100
150
150
100
100
150
150
100
100
150
150
100
100
150
150
100
100
150
150

Zatizeni

LE1
LE3
LE3
LE1
LE1
LE3
LE1
LE3
LE3
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE1
LE3
LE3
LE1
LE1
LE3
LE3
LE3
LE3

Bw
-]

0,80

Ow,Ed
[MPa]

352,8
236,2
210,0
109,8
108,8

47,2

57,9

22,4

22,8
206,7
212,0
163,8
165,3
243,1
2371
182,7
177,2
130,3
157,5

70,6

69,2
255,3
255,5
132,2
133,8

€p|
[%]

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

CL
[MPa]

-191,6
78,0
78,0
17,9
17,6

0,6
7.1
2,6
2,4

-78,1
-83,2
27,6
-26,6
-84,5
-85,0
-40,3
-39,6
40,2
42,8
-10,2
-10,8
99,9
113,1
21,5
21,3

Ow,Rd
[MPa]

Tl

[MPa]

-35,8
102,7
80,9
60,1
59,3
27,3
32,7
12,6
12,9
73,3
-80,8
-89,4
90,0
100,6
-95,7
-94.8
91,3
-457
76,0
-39,0
38,0
74,4
87,0
72,3
73,2

360,0

UL
[MPa]

167,2
77,7
-78,3
17,4
-18,1
0,9
5,2
-2,7
2,4
-82,6
78,5
-26,5
27,8
-84,8
84,7
-39,9
40,1
55,1
-43,4
-10,5
10,5
113,4
-99,6
21,3
-21,5

=] StatiCa®

[E,‘/':] '[':/t‘]’ Status
98,0 50,7 OK
656 34,1 OK
58,3 26,1 OK
30,5 17,9 OK
30,2 16,0 OK
13,1 7,2 OK
16,1 9,6 OK
6,2 26 OK
6,3 2,8 OK
57,4 33,3 OK
58,9 40,3 OK
455 255 OK
459 26,0 OK
67,5 46,8 OK
65,9 434 OK
50,7 32,3 OK
492 30,5 OK
36,2 184 OK
43,7 27,1 OK
19,6 122 OK
19,2 10,1 OK
70,9 39,2 OK
71,0 41,2 OK
36,7 251 OK
372 24,8 OK

090
[MPa]
259,2
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Projekt:

Cislo projektu:

Autor:

Vysvétleni symbolu

Ep|
Ow,Ed
Ow,Rd
o1

T

TL
090
BW

Ut
Utc

Betonovy blok

PoloZka

CB 1

Vysveétleni symbolt

Smyk ve styéné plose

Nazev

BP1

Vysvétieni symboli

YMo
YM1
YMm2

YM3

-/ StatiCa®
Pretvoreni
Ekvivalentni napéti
Unosnost na srovnavaci napéti
Kolmé napéti
Smykové napéti rovnobé&zné s osou svaru
Smykové napéti kolmé k cse svaru
Unosnost na kolmé napéti - 0.9*fu/yM2
Soucinitel korelace podle EN 1993-1-8 tab. 4.1
Vyuziti
VyuZiti anosnosti svaru
A ! .
Zatizeni [mcm] " ;ffz] [MCF’> o] EJ] [l\jlgja] [E;Ot] Status
LE1 34 51753 8,0 3,00 26,8 29,8 OK
Sitka ulozeni
Uginna plocha
Priimérné napéti v betonu
Soucinitel koncentrace
Mezni unosnost betonové patky v otlaceni
Vyuziti
Zatizeni [:,\VJ] [;"fj] \;kR'f'l’]V \fer?J']z \{ENR]d [};:] Status
LE3 -6,2 12,4 26,9 26,9 0,0 51,5 OK
Smykova sila v patnim plechu Vy
Smykova sila v patnim plechu Vz
Smykova unosnost
Smykova unosnost
Unosnost betonu v otlaéeni
Vyuziti
Polozka Hodnota Jednotka Odkaz
1,00 - EN 1993-1-1: 6.1
1,00 - EN 1993-1-1: 6.1
1,25 - EN 1993-1-1: 6.1
1,25 - EN 1993-1-8: 2.2
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Projekt:
Cislo projektu:
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Polozka
Yc
Yinst
Souchnitel sty€niku f3j
Uginna plocha - vliv velikosti sité
Soucinitel tfeni - beton
Soucinitel tieni pro tfeci spoje
Mezni plastické pretvoreni
Vyhodnoceni napéti svar(
Konstrukéni zasady
Vzdalenost mezi Srouby [d]
Vzdalenost mezi Srouby a hranou [d]
Unosnost vytrzeni betonu
Pouzit vypoctené ab v posudku otlaéeni.
Potrhany beton
Kontrola lokélni deformace
Limita lokalni deformace
Geometricka nelinearita (GMNA)

VyztuZeny systém

Hodnota

1,50

1,20

0,67

0,10

0,25

0,30

0,05

Plasticka redistribuce
Ne

2,20

1,20

Oba

Ano

Ano

Ne

0,03

Ano

Ne

Jednotka

Calculate yesterday's estimat

Odkaz
EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8:6.2.5

EN 1993-1-8
EN 1993-1-8 tab 3.7
EN 1993-1-5

EN 1993-1-8: tab 3.3

EN 1993-1-8: tab 3.3

EN 1992-4:7.2.1.4and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 19924

CIDECTDG 1,3-1.1

CIDECTDG 1,3-1.1

Umoznit velké deformace pro duté profily
EN 1993-1-8: 5.2.2.5

[[a]=F=] StatiCa®
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